

  sustainability-14-13123




sustainability-14-13123







Sustainability 2022, 14(20), 13123; doi:10.3390/su142013123




Article



The Impact Analysis of Psychological Issues and Pandemic-Related Variables on Ecuadorian University Students during COVID-19



Silvia Mariela Méndez-Prado * and Ariel Flores Ulloa





Faculty of Social Sciences and Humanities, ESPOL Polytechnic University, Campus Gustavo Galindo Km 30.5 via Perimetral, P.O. Box 09-01-5863, Guayaquil 090902, Ecuador









*



Correspondence: smendez@espol.edu.ec







Citation: Méndez-Prado, S.M.; Flores Ulloa, A. The Impact Analysis of Psychological Issues and Pandemic-Related Variables on Ecuadorian University Students during COVID-19. Sustainability 2022, 14, 13123. https://doi.org/10.3390/su142013123



Academic Editor: Antonio P. Gutierrez de Blume



Received: 16 September 2022 / Accepted: 10 October 2022 / Published: 13 October 2022



Abstract


The study aims to find the impact of some life circumstances on psychological and pan-demic-related problems during the COVID-19 pandemic. Using the European student’s union survey of 2020, the research has negative emotions as the primary variable of interest. Other analyzed variables are pandemic-related behaviors and home infrastructure. A total of 1100 Ecuadorian university students let us conclude that those with moderate levels of emotional issues and high family income profiles suffered less during the lockdown. Negative emotions and home infrastructure sometimes depend on demographic factors like gender or family income. The multiple regression analysis shows that pandemic-related behaviors are positively correlated with negative feelings, which is the opposite of home infrastructure, which is negatively related to negative emotions—the CFA and SEM help to confirm the validity and reliability test of the questionnaire. The results let us understand the current university students’ situation and the public-related policies to enhance by filling the research gap and facing the scarce related literature in Ecuador.






Keywords:


COVID-19; university students; psychological issues; Ecuador












1. Introduction


At the end of 2019, a new virus called SARS-CoV-2 appeared in Wuhan, China. Deaths and cases started to increase progressively since then, which led China to set a lockdown [1]. In 2020, the SARS-CoV-2 became a matter of concern around the world; later, in March 2020, the WHO (World Health Organization) declared a global pandemic [2]. Many cases and deaths were reported worldwide, and most countries decreed a national lockdown to protect their society [3]. Preoccupied with the situation, researchers and presidents attempted to find a solution to contain the virus while trying to create a vaccine or a treatment [4].



In Ecuador, COVID-19 started spreading in early April 2020. However, the first case was confirmed in late February 2020 [5]. Overall, the pandemic has brought several issues to the forefront of the entire society since it started in Ecuador. In around 56.4% of homes, at least one person stopped working. Additionally, Ecuador has 431,000 new poor, and more than 530,000 lost jobs [6]. Economic and isolation-related problems might have caused many people to deal with emotional issues (psychological problems such as anxiety, depression, and hopelessness), including students, who are usually a vulnerable part of the population, and women, a group of the population that usually have more negative emotions or psychological issues [7].



Not just in Ecuador, but all over the world, some issues people have had to cope with are also mental health-related problems, which in most cases are stress, anxiety, worries, or depression. On one hand, this may have been caused by fear and impotency in response to the bad news. On the other hand, it may have had something to do with quarantine and isolation. Concerning these emotional problems, the new coronavirus has affected more people than other pandemics such as the SARS in 2003 [8]. The world has had to deal with daily important problems due to the pandemic, such as air transportation issues, vulnerable elderly populations, and sometimes the fears of doctors and nurses, due to the risks required of them [9,10,11]. Regarding other related issues, personality traits in some people are usually associated with certain kinds of behaviors during the pandemic due to norms and laws in each country [12]. In some western provinces in China, trying to improve economic growth during a pandemic generated psychological entitlement and selfish behavior [13].



Social isolation caused by the COVID-19 pandemic is correlated with students’ mental health [3]. All significant changes provoked by restrictions such as the new online teaching method or lack of interaction have made students’ and their families’ worries increase and have brought on negative expectations of the future. Several studies have shown that depressive disorders or anxiety have increased by around 30% in most countries [3].



This study overall uses an uncommon survey in the research literature and emphasizes students’ feelings during the pandemic, such as anxiety, worries, frustration, and other feelings that are important during students’ lives. In addition, the data use also focuses on common student behaviors during the pandemic and their home infrastructure. Analyzing this data will allow for a better understanding of Ecuadorian university students and for either private or public entities to make better decisions, and to give these entities support to implement strategies to face possible crises; it will not only be useful for Ecuador, but also for countries that experience similar issues in the world.



During this research, scarce literature was found in Ecuador about current university students and the enhancement of related public policies. Trying to fill the research gap, the authors established two research questions: (1) Do the demographic variables gender and family income make a difference when facing pandemic-related situations? (2) Have behaviors and issues related to the COVID-19 pandemic had a negative effect on psychological issues in university students?



The following four objectives guide the research



	(1)

	
To determine and analyze the validity of the questions of the instrument used in this research.




	(2)

	
To describe how university students have dealt with negative emotions and Pandemic-related issues during the pandemic and how much.




	(3)

	
To analyze if there is any difference in demographic variables concerning negative emotions and these Pandemic-related issues.




	(4)

	
To establish a multiple regression analysis that quantifies the effects of these issues related to pandemics on the negative feelings of university students.







The present study starts with a short and specific literature review presenting the most common issues related to psychological and behavioral problems, including some of the most common scales used when trying to measure emotional issues, methodology and results. Finally, the discussion will contrast other results abroad, finding some similitudes and differences with other studies. The conclusion will show a resume of the most important points, results, and facts in the study, ending with the limitations and contributions.




2. Materials and Methods


Keywords used in Google Scholar were “university students”, “psychological impact”, “COVID-19”, and “scale”. However, the scale was taken out as well so that the research work would not be limited to scale studies. This is to procure as many studies as possible that relate to university students’ psychological impact. In addition, the Scopus index worked as a search engine and helped to delimit and specify the topics of interest related to psychological issues. Mendeley(software) was useful for organizing and preparing all the literature in a virtual library (https://www.mendeley.com/download-desktop-new/ (accessed on 15 September 2022)). Finally, more than a hundred studies related to university students’ issues were saved. Most of them related to psychological and behavioral problems, but mainly focused on students.



2.1. Related Literature


Psychological problems or mental health issues may be defined as a situation where a person or a group of people are having internal problems in their life, commonly caused by external problems. A range of symptoms is related to these issues. For example, feeling sad, not having energy, being embittered, etc. [14]. Stress, anxiety, or depression may cause severe problems on certain occasions [15,16,17,18,19,20]. Along with history, scientists have created several ways to measure how severe some of these problems are. The DASS-21 Scale is one of the most famous questionnaires that measure psychological problems: stress, anxiety, and depression. Many studies around the world have used it [15,16,17,18,19,20]. According to the literature, there are other popular scales, such as GAD-7 [21], more commonly used for anxiety, HADS [22], used for anxiety and depression, and HPQ-9 [23] for depression. Additionally, there are some other scales such as the Self-rating anxiety scale (SAS) [24], Perceived Stress Scale (PSS-10) [25]; and the COVID-19 student stress questionnaire, (CSSQ), which is a little more related to COVID-19 [26].



A high number of studies have analyzed the impact of the COVID-19 pandemic on psychological factors, apart from behavioral aspects. Looking at the most common literature regarding psychological issues, non-developed countries are those who have suffered the most [15,17,25,27,28,29,30,31,32,33]. Some relatively poor countries have had a high proportion of university students with psychological issues such as stress, anxiety, or depression. These are common problems in non-developed countries [20,34,35,36]. Just to give an example, Pakistan, southwest Ethiopia, and Egypt had a great proportion of university students facing psychological issues; over 40%, around 30%, and more than 50% each. Additionally, Japan and China showed high levels of emotional issues during the pandemic [16,37]. China had an even higher proportion of psychological issues than in some other non-developed countries (36%), that is the case of Nigeria where around 20% of university students suffered from mild anxiety, stress, and depression problems and less than 10% with severe cases [16,38]. Furthermore, in the case of Latin America, a study based on a systematic review in 2021, where a total of 196,950 people participated in the studies, found that mental health symptoms are quite prevalent in the population of the continent, here, in average, 35% said they felt anxiety, 35% felt depression, and 32% felt distress. Overall, South American participants had higher mental symptoms (36%), than Central America (28%). In addition, it is specified that 45% of university students had mental health symptoms, contrasting with the general population from Latin America (about 37%) [39]. In more developed countries like Spain, more than 40% of college students had to cope with emotional problems.



Not many studies have been carried out in Southwest Asia regarding mental health issues, and behavioral or home infrastructural problems during the pandemic. However, in a study taken in Malaysia, it can be seen how the students’ behavior changed towards the use of some technology, increasing the performance, and learning process during the pandemic, or the ease of use when they are more motivated. This shows the importance of the environment, good mental health, and how it influences the statement of the students. Students that are motivated or have a good mental health can perceive the use of technology and adapt better than those who are not. Unfortunately, this study does not analyze low-income students, but it does not diminish the importance [40].



Gender tends to be an important factor affecting the psychological problems of university students in all kinds of countries. Being a female has a positive and significant impact on emotional problems, such as stress, anxiety, and depression [34,35,38]. Furthermore, other demographic factors such as living in urban zones, or social status also tend to influence psychology in university students. In addition, pre-existing chronic disease, lack of support from families, living in urban zones, or social status [17,20]. Gender affects the COVID-19 impact in non-developed and developed countries. In the same study from Malaysia specified before, gender played an important role in the motivations of the students during the pandemic. Specifically, motivation or good mental health tend to affect more the performance of male students (Technology used during the pandemic) than female students in certain situations [40]. Concerning this, a study in 2021, ensures that there are some gender differences, and it is up to the public and private entities to support and motivate equally either males or females [41].



In The United States, demographic factors tend to have an impact on psychological problems. Specifically, being women, non-Hispanic Asians, in fair/poor health, below-average income, and those non-Hispanic white; and Above-average income showed low levels of psychological impacts [7]. Studies in Barcelona, Spain, have also found that the lower the mean income, the higher the COVID-19 incidence, which also includes psychological issues related to pandemics [42]. On the other hand, an analysis of mothers and fathers in Canada showed a decrease in health behavior and an increase in family stress during COVID-19. Some reasons found concerning stress were work balance and financial stability [43]. Nonetheless, not all countries have found the same demographic influence on emotional issues; sometimes, being a woman does not have any impact [44,45].



When trying to relate something with psychological aspects besides demographic factors, it may be possible to associate pandemic-related behaviors. For example, how the fact of behaving a specific way because of the pandemic may cause an increase in psychological issues. Due to the pandemic, many people also started being worried about their family’s health, which is something that may have also caused stress or anxiety, and some other emotions such as desperation, worries, frustration, etc. [15,20]. Staying at home, which is a behavior quite related to the pandemic, has caused an increase in depression [34]. This way, there are some other factors related to the pandemic that have influenced psychological problems. Some of the main precautionary measures people have practiced in some medium-developed countries such as Mexico are handwashing (around 35% of people practicing it), home confinement (around 28.77% practicing it), and handshake (16.10%) [19]. Likewise, handwashing, wearing a mask, home confinement or staying at home, and even not being physically active during the pandemic, all are statistically significant. Therefore, they are expected to influence psychological issues [19,25]. However, in some other cases, practices such as handshakes are not significant [19].



Moreover, home infrastructure problems may also affect psychological issues besides students’ performance. This is understandable since it is sometimes related to social status and family income, which is associated with factors such as good utility services, good internet connection, adequate study instruments, etc. [46,47]. As it may be suspected, problems related to infrastructure are more common in poorer countries. Asian countries are the countries more affected by this kind of situation [18,35,46]. As an example, university students in India (44%) reported they did not have a separate place to study. Almost 86% reported they received most of the classes on a cell phone, not a laptop. A lower income is a factor that might affect their education and psychological well-being [46]. In Pakistan, for example, 41.8% of university students reported they faced difficulties with online lessons [35]. In the case of developed countries, few studies have been conducted, maybe because it is not a real problem. However, a study where Germany and The United States participated showed there are no bad results for students. Most of the students do not face significant problems, but The United States usually performs better than Germany [48].




2.2. Hypotheses


Given the most common results in other analyses over the world, the following hypotheses were established. (H1) Most university students have often and always felt negative emotions. (H2) Negative emotions and pandemic-related behaviors together with home infrastructure issues are influenced by both demographic variables gender and family income. (H3) Pandemic-related issues such as related behavior or home infrastructure during the pandemic have a direct effect on negative emotions.




2.3. Sample and Recruiting


The dataset collection of the present work is related to the second phase of a study where more than 20 countries participated, and in which the objective was to describe the impact of COVID-19 on university students concerning several issues. This higher study was carried out and led by the University of Ljubljana in Slovenia [49].



The target population was all Ecuadorian university students. To develop the recruiting or data collection, a previous database which included the contacts of representatives of the universities in Ecuador was used. This first database is the same used in a previous study that took place in 2020, which is also related to another global research [49]. However, to obtain a higher sample, there was a need to look for new universities by contacting their federations, associations, or organizations. Social media was helpful to contribute to this new research. Once the information was obtained, calls and e-mails were sent to the correspondents, for them to spread the survey to students. Finally, besides ESPOL Polytechnic University, more than 30 representatives from universities such as Yachay Tech University or Machala Tech University, among others, accepted to participate in this study.



The dissemination of the study, especially among students, was made through massive e-mails, posts on the organizations’ official accounts, or those from students’ associations. In addition, a snowball sampling [50,51] was carried out to find more answers if possible. The survey was launched from 14 January to 30 April, finally obtaining around 1099 total answers from Ecuadorian universities. Being Ecuador in the top 4 countries with more samples collected.




2.4. Missing Data


The present study counted a considerable number of answers from most of the students who participated. Missing data are not a problem for the current study due to the great number of answers obtained in the questionnaire. This is thanks to the effort to find as many answers as possible.




2.5. Instrument


The survey was an extended version of the European student’s union survey (2020) which was coordinated in 2020 by the COVID-19 social science lab [52] (for more information see http://www.covidsoclab.org/ (accessed on 15 September 2022)). The survey was translated into Spanish for students to understand it easily; they had all the information they needed to consent to the survey before participating, and they confirmed they were 18 or older. Additionally, it is also specified and asked if their on-site classes were canceled.



The modification in this survey was focused on adding some new demographic questions. Some of the new questions were about family income, online learning previous experience, type of zone or area where students live, type of university, etc., among others. It has eight sections about several aspects of students’ lives, unlike the first and original questionnaire, which had seven sections. The survey started with demographic questions (Section 1) and evaluated the other seven sections: academic life, infrastructure and skills from home, social life, emotional life, life circumstances, support measures, and general reflections. Most questions in the questionnaire were formulated in the form of a 5 Likert scale. Others, such as demographic, were multiple choice. The complete original questionnaire was established with a one-click survey webpage created by the University of Ljubljana https://www.1ka.si/d/en (accessed on 15 September 2022) [53]. This study does not evaluate and analyze all the questions and answers of this questionnaire since the main objective is to analyze more psychological issues together with behavioral and infrastructure problems. This is due to the research scope, objectives, and questions, which also include a description of the sample using demographic items.



Concerning the topics of interest in this study, there were three questions useful for achieving the objectives. These were: “Q25. How often have you felt the next emotions while you attended your online classes since the outbreak of COVID-19 in your country?”; “Q38. Evaluate the frequency of your habits before and after the COVID-19 pandemic”; and “Q21. At your home, do you have access to the next necessary equipment?” These were the question specifically analyzed and treated in this study. All three of them were based on a 5-Likert scale [43] (shaped: never,1; rarely,2; sometimes,3; often,4; always,5), to measure the intensity of every action in the constructs depending on the context of each question. Questions used in this study were tested with Cronbach’s alpha [54].



2.5.1. Negative Emotions


Question Q25 contained a mix of emotions, which included positive and negative emotions. Just the negative emotions of this question were used; this way the final construct to describe the level of negative emotions was a compound of six emotions. Students answered how often they felt frustrated, angry, anxious, ashamed, desperate, and bored. Cronbach’s alpha for this construct was 0.83.




2.5.2. Pandemic-Related Behavior


Question Q38 from the original questionnaire was divided into two parts, behavior before and after COVID-19, where “after” means during the pandemic. Regarding the questions chosen for describing the behavior during the pandemic, students responded how often they practiced washing hands, avoided crowded places, avoided touching faces, shaking hands, kept just essentials when buying in pharmacies and groceries, canceled travels, worked at home, avoided public transport, and used masks outside. Initially, two questions, leaving the house for unnecessary reasons and shaking hands, were taken into consideration. However, a full CFA (confirmatory factor analysis) [55] showed these two items were not significant, therefore they were not considered.




2.5.3. Pandemic-Related Behavior before, after, and Variation


In total, three constructs regarding behavior were analyzed to know how important they are for the current research: behavior before, behavior after, and the variation between them. Variation is a created construct that captures the variation of each answer (represented in 5-Likert points) before and after. Concerning the construct pandemic behavior before, Cronbach’s alpha was 0.53, which makes sense because there was no way to be affected by anything before the pandemic. Cronbach’s alpha for behavior after was 0.66; and finally, for the construct created as variation, it was 0.71, which was the best one.




2.5.4. Home Infrastructure


Question Q21 helped by assessing how well university students are regarding the availability of important equipment and the facilities of the house to perform better in an online environment. All eleven items were used for this construct. Students were asked how often they had access to a quiet place to study, a desk, a computer, required software, printer, earphones and microphone, webcam, office supplies (notes, pen, etc.), good internet connection, and study material. Cronbach’s alpha was 0.86.





2.6. Data Analysis Procedure


2.6.1. Confirmatory Factor Analysis Procedure


Initially, a confirmatory factor analysis (CFA) was carried out. It is important to mention that there was no need for an Exploratory factor Analysis (EFA) [56] since this work is not proposing a new scale but it is rather working with an existing one (The European Students Union Survey-2020). Therefore, the objective of the CFA was to verify and check how good the results were. Past research, also linked to the global study started by the University of Slovenia, has already found a relationship between variables applied in the main questionnaire using a structural equational model [57]. This helped to know how relevant the questions used in this study are and which combination of variables could fit the best, performing this analysis using R-Studio (Version 1.4.1717,© 2009–2021 RStudio, PBC). Libraries used for CFA and SEM were “lavaan”(code: cfa. model), “psych “was the library used for Cronbach’s alpha (code: Alpha), and “semplot” for the structural equation model graph (Code: Sempath). For this case, variables taken into consideration were negative emotions, pandemic-related behavior, and home infrastructure. “Negative emotions” is the main variable of interest given the wide range of literature found regarding this problem.



The analysis lists the following variables: negative emotions (NE) and home infrastructure (HI), pandemic behavior-After (ARE), pandemic behavior-Before (BRE), pandemic behavior-Variation (VRE)



To know the goodness-of-fit of the model or models, the Schermelleh-Engel and Moosbrugger Criteria [58] together with Cronbach’s alpha [54] were used as fit indices. Four models were tested in total, one by one. One with an improvement compared to the other and trying to achieve better fit indices. Additionally, the same criteria were used to analyze the goodness-of-fit of each construct involved and to see how well these constructs perform individually. In the end, some constructs were quite bad.



Once the best model, with the best constructs, is chosen, a structural equation model (SEM) [59] is analyzed. For the case of the current study, the study complies with most of the SEM’s assumptions given the big sample, such as sufficiently large sample size (more than 700 for each latent variable) and correct model specifications (see Table 1). However, the multivariate normality needs to be tested; therefore, for validating the multivariate normality of the variables, skewness, and kurtosis criteria by Brosseau-Liard and Savalei (2012, 2014) was used, with the range of the skewness (<±2), and kurtosis (<±7), specifications that have also been proven and applied by several authors [60,61]. Using R-Studio, the library “moments”, and the codes “skewness” and “kurtosis” cast that all the important latent variables (NE, ARE, BRE, VRE, HI) fulfilled with the multivariate normality (range [−2, 2], [−7, 7]), which was the last assumption in the SEM [62]. Then, it is seen how significant the covariance between variables involved in the model is. Then, the SEM is shown through a graph where the correlations between variables can be appreciated, to know or have a first clue of how they are related.




2.6.2. Statistical Analysis of the Best Model’s Variables


Once the model that fits the best and better relates to the variables is identified, statistical procedures are followed to analyze the variables involved. From this step on, Excel 2016 and Stata/MP 16 software for windows is used to analyze preliminary statistical analysis and up forward analyses. Variables’ means can be seen for each variable of every construct, specifying what are the most common answers and how students have responded. Additionally, the percentages of the most relevant answers are described.




2.6.3. Descriptive and Inferential Analysis Procedure for Variables of Interest


A score was created for every construct using the 5-Likert [63] scale: Negative emotions, Pandemic-related-behaviors after (during the pandemic), home infrastructure, and behavior variation before and after the pandemic, which was included in the inferential and descriptive analysis so that behavior change could be seen. The score consisted of the sum of all points of the variables divided by the total number of variables in each construct. This score, between [0:1], represents how much they have chosen the highest answer on the 5-Likert scale. In the case of behavior variation before and after the pandemic, this variable is the difference between the score of behavior after the pandemic and behavior before the pandemic.



After obtaining scores, outliers were identified for each construct using the z-score methodology [64]. The objective was to see if the inferential analysis would change when taking out the outliers. In case there is no change, outliers would remain in the sample when analyzing the variables. After that, the mean of each construct is obtained. Then, two groups are analyzed to see if there is any statistical difference between them. The groups chosen to analyze were gender and students’ family income. For this study, only sex (males and females) was considered. Later, the sample’s parametricity was tested for the whole sample and by each group chosen. Concerning parametricity requirements, the Shapiro-Francia test [65] was used for normality. In case the sample has a normal distribution, the Sd-test [66] would help to know if variances are homogeneous. Once it is clear whether the sample is parametric or not, the t-test [67] is used for testing the mean difference between groups if samples are parametric, and the U-Mann Whitney test [68] if it is not parametric.




2.6.4. Multiple Regression Analysis


A Multiple regression analysis [69] was performed as a complementary procedure to see the relationship or effect of the Pandemic-related-behaviors and home infrastructure on Negative emotions. Variables chosen for this analysis were those of the best model of the CFA and the SEM. In addition, some demographic variables were added to the analysis. Aside from family income and gender, the variables were “online learning experience” (1 if the student has had previous online experience; 0 otherwise), and “zone of living” (1 if living in an urban(centric) zone; 0 otherwise). In addition, the multiple regression analysis was performed in both ways with outliers and taking them out. This was to see whether statistical results change or not, and how. Moreover, it is important to consider that home infrastructure captures some of the effects of negative emotions so that in any case, it could help as a control variable [70] in any other case of study.




2.6.5. Regression Analysis Consideration


The multiple regression analysis performed in this study is a supporting feature for the present analysis and the results should not be interpreted as a causality. However, it might give a clue of how these variables could affect it, supported by the previous analysis such as the confirmatory factor analysis. For causality analysis, the sample should comply with many requirements, and it is usually accompanied by several tests, such as normality and variance homogeneity of errors, perfect multicollinearity, etc.






3. Results


3.1. Participant’s Description


The final population of the present research was university students aged 18 or older. The sample had certain demographic features. For gender, 54.02% were female, the male proportion was 43.48% and the last 2.5% corresponded to other specifications of gender. The average age was 21.91 and 82.51% of the participants were from ESPOL Polytechnic University, and the other 17.49% were distributed among more than 30 universities. Some of the most important and recognized universities were Chimborazo Polytechnic University, Guayaquil University, Yachay Tech University, National Polytechnic University, and Cuenca University. It is important to highlight that almost all the students were from public universities (99.54%). Likewise, as foreseen, participants were living mostly in the city or urban zones (56.28% of the sample). The ones living in a suburban zone (periphery zone) were 31.15%. Finally, just 12.57% were from rural zones. Furthermore, just 1.85% affirmed having a high family income. A total of 58.67% of the sample were medium income and 35.42% lower income. Curiously, 4% of the students preferred not to say their income; hence, some high- or lower-income students may be inside this 4%. More than 250 students did not answer the question, but they were not taken into consideration in the tabulation. Concerning the new online environment, 25.75% affirmed they had previous experience with online learning, the other 74.25% said they had no experience.




3.2. Confirmatory Factor Analysis (CFA)


A CFA (confirmatory factor analysis) was carried out to know how good the selected constructs are for correctly describing the student’s answers [55]. This analysis helped to know the goodness-of-fit of the model, initially with a full test, then it helped to know the significance of every item in the constructs and the covariance significance for possible relationships between variables. Additionally, a CB-SEM (covariance-based structural equation model) was useful for determining how related the variables are and if there is a possible causality between some variables [71]. The Schermelleh-Engel and Moosbrugger Criteria [58] together with Cronbach’s alpha [54] analysis was used to determine the quality of each model or construct. An attempt to improve these models was made through some recommended modifications based on the results of the initial tests.



Table 1 shows how good the models are, separated in full tests and individually per construct. At first, in model M1, all items (negative emotions, behaviors before, behaviors after, and home infrastructure) were considered, as it was specified in the instrument description section above. This model was not quite good. Two items were not significant in the model (leaving the house for unnecessary reasons Q38b and shaking hands Q38e), the fit indices were very deficient, and only SMRM and RMSEA indices were acceptable. Nevertheless, Cronbach’s alpha (0.70) was not that bad. Consequently, a second model M2 was run, in this case, taking off the non-significant items. The fit indices did not improve but Cronbach’s alpha raised to 0.73. Finally, two new models were created, also without the non-significant items, but especially taking into consideration only the effects after the pandemic.



The third model M3 considered only the variation of the behavior before and after, together with negative emotions and home infrastructure (three factors). This time the model considerably improved for almost all indices, and Cronbach’s alpha increased to 0.76. Model 4 (M4), which only considered behavior after instead of variation, improved similarly to M3, but model 3 was slightly better than model 4 referring to how related the latent variables are.



Additionally, as can be seen in Table 1, fit indices for individual factors are mostly good. The only construct with quite bad results is ‘behavior before’ (ARE), unlike the other factors which had a relatively good fit. The behavior after construct had the worst Cronbach’s alpha an individual factor. On the other hand, negative emotions (NE) and home infrastructure (HI) have the highest Cronbach’s alpha (0.83 and 0.86 respectively).




3.3. Structural Equation Model (SEM)


3.3.1. Covariance Significance and Structural Equation Model


Only the last two models M3 and M4 were considered to analyze their intern variables’ relationship because they were the best. Table 2 shows the covariance significances. Model 4 shows better relationships between all variables and therefore, makes it a better candidate for the current analysis.



Having a first clue of the covariance significance can help to better understand the possible relationships and the intensity between variables. Figure 1 specifies the correlation and intensity between variables of model 4, using a Structural Equation Model [59]. The highest correlation in the variables is between ARE (pandemic behavior-after) and home infrastructure, which is a positive correlation. The next one, also positive, was between negative emotions and after-pandemic behavior. Finally, between negative emotions (NE) and home infrastructure (HI), where there is a negative and low correlation (See Figure 1).




3.3.2. R-Square Values


For each of the latent variables in the SEM Model specified above, there were some more significant R-square values. The negative emotions variables appear to have more moderate R-square values, in comparison to responsible behavior after-pandemic and home infrastructure. However, responsible behavior shows very low R-squares, especially question Q38j_2. See Table 3.





3.4. Variables’ Statistical Analysis (Model 4 Variables)


Primary results for variables involved in model 4 showed high results for university students in negative emotion, pandemic-responsible behavior (after), and home infrastructure. In the case of negative emotions, most of the students reported that they suffered from negative emotions, not always (5) but sometimes (3), especially emotions such as frustration, anxiety, and boredom, which were the most common and the highest ones (See Figure 2). In the case of frustration, 30% of the sample said they felt it frequently (3), 29.67% most of the time (4), and 15.43% affirmed they felt it always (5). Concerning anxiety, 23.98% felt it frequently (3), 23.62% most of the time (4), and 19.3% felt it always (5). Likewise, 68.62% of the sample felt bored frequently, most of the time, or always. In addition, about 44% of the sample felt desperate frequently or most of the time, and 12.44% always felt desperate.



Most university students were closer to 4 (frequently) and 5 (always). These are options that reflect being closer to always practicing this type of behavior, for both pandemic-related behaviors and home infrastructure. Handwashing, avoiding touching their faces, and using a mask outside were the most common and practiced behaviors that students did during the pandemic (See Figure 2). A total of 88.04% of university students said they practiced handwashing frequently (4) or always (5). A total of 17.45% affirmed they avoided touching their face sometimes (3), and 60.13% did it frequently (4) or always (5). Concerning using a mask outside, 8.7% did it frequently (4), and 84.27% always (5).



Home infrastructure seemed not to be a problem for most of the sample, since almost everybody showed good results. In the case of this variable, it also showed that many students had access to essential materials and supplies at home frequently (4) and always (5). As seen in Figure 3, the required supplies that students almost never had issues with are computers, required software, desk, earphones and mic, webcam, and office supplies. Concerning percentages of university students, 63.15% of the sample always (5) had access to a computer during the pandemic and 21.69% had it frequently (4), 1.46% affirmed they never had (1) access to a computer. Regarding having the required software 44.22% always (5) had access, and 46.57% said they had access sometimes (3) and frequently (4). Some 50% of the sample always had access to a desk, 32.09% sometimes (3) and frequently (4), but 17.9% affirmed they never (1) or rarely (2) had access to a desk. 86.82% had access to a microphone and earphones always, frequently, or sometimes (5,4,3), and just 13.18% never (1) and rarely (2). It was similar with the access to webcam and office supplies, where respectively 76.07% and 74.49 of students had access frequently (4) and always (5).



Scores’ Preliminary Analysis by Gender and Family Income


Figure 4 describes how university students performed in the three constructs chosen to analyze. In the first instance, it can be seen that there is a slight difference in males and females when talking about negative emotions; the difference is slightly more noticeable in medium/high-income students, where females obtained a higher score.



Looking at the graph, at least at first impression, it does not look like there is any clear difference between males and females, nor by family income. However, for home infrastructure, there is an explicit difference between lower-income and medium/high-income students. These were the answers with the highest scores. In this case, students with medium/high income, male or female, achieved a score around 0.8 or higher. It is also interesting to see that lower-income female students do not have much difference between scores of pandemic-related behaviors (during) and home infrastructure (See Figure 5).





3.5. Inferential and Descriptive Analysis


3.5.1. Parametricity


The Parametricity test cast out that all samples in negative emotions sub-groups were parametric at 5% confidence individually (p-value > 0.01); the same happened with the complete group. For all other variables analyzed, home infrastructure (HI), pandemic-related behavior after (ARE), and variation (VRE). all of them were non-parametric (p-value < 0.001), either being separated into groups or as a whole group. See Table 3.




3.5.2. Negative Emotions


The complete group overall obtained an average score of 0.57529 which means most of the students suffered from psychological issues often and sometimes. Given this, statistically, males and females were significantly different at 5% level of confidence (p-value = 0.0384; male = 0.5584; female = 0.5842). See Table 4.



In the case of the income group, the average score of negative emotions was around 0.57 and the groups analyzed were not significantly different (p-value = 0.5969; lower-income = 0.577894; medium-income = 0.57086). Either lower income or medium income, students seemed to be equal when referring to emotional issues.




3.5.3. Pandemic-Related Behavior after COVID-19


Table 4 shows that the complete group obtained around 0.6860, which signifies that most of the students practiced these behaviors related to the pandemic (this included washing hands, avoiding crowded places, avoiding touching faces, etc.) often or always. Males and females were statistically different (p-value = 0.0031; male = 0.672599; female = 0.697579). However, students with either lower or medium income showed the same results and there was no statistical difference (p-value = 0.9633; low-income = 0.684783; medium-income = 0.684645).




3.5.4. Pandemic-Related-Behavior Variation


Regarding behavior variation, the whole group increased their pandemic-related behavior score during the COVID-19 pandemic by about 0.3836 score points. In the case of gender, females obtained a higher and significant increase in their behavior compared to males (p-value = 0.000; male = 0.326926; female = 0.435338). On the other hand, students with lower or medium-income did not show a difference in their punctuation increase (p-value = 0.5035; lower-income = 0.394204; medium-income = 0.373619).




3.5.5. Home Infrastructure


Most university students had no problems with their home infrastructure, having received an average score of 0.75, which means a great number of them always have access to essential supplies at home such as a quiet place, a desk, good internet connection, adequate material, etc. Regarding mean difference groups, at a 5% level of confidence, males and females were not statistically different (p-value = 0.0719; male = 0.769086; female = 0.749828). Nonetheless, as was expected, lower and medium-income students were significantly different when having access to essentials (p-value = 0.000; lower-income = 0.694476; medium-income = 0.801646). See Table 4.





3.6. Multiple Regression Analysis


In Model 4, which fit the best, a multiple regression analysis showed different results when specifying the model differently, especially when taking out the outliers. In Table 5, the net model with only the involved variables (NE, ARE, and NE) showed that the pandemic-related behavior (ARE) score was positively correlated with negative emotions (β = 0.127; p-value = 0.029; 95% IC [0.013:0.241]). Likewise, the home infrastructure item also has a slight correlation but in this case is significant at 10% (β = −0.078; p-value = 0.0064; 95% IC [−0.160:0.005]). On the other hand, once some demographic variables were added to the regression analysis, Pandemic-related-behavior diminished its significance (β = 0.109; p-value = 0.065; 95% IC [−0.0007:0.224]) being now statistically significant at a 10% confidence, instead of the 5% of the first regression. In the case of home infrastructure, the variable was slightly more significant than in the first model but still at 10% (β = −0.086; p-value = 0.059; 95% IC [−0.174:0.003]). In addition, demographic variables used as complements in this analysis did not show statistical significance at 5%. However, gender (reference; female = 1) was statistically significant at 10% confidence (β = 0.025; p-value = 0.055; 95% IC [−0.001:0.051]) See Table 5.



A model without taking the outliers seems to be the best for this analysis since these values are important. The reason is that respondents who obtained the highest or the least possible punctuation are those who are usually more affected. For instance, this is the case of students who have the highest punctuation (1.00); those are the most affected, therefore, those results are important.



The case of the net model without outliers was different. Variable ARE is not significant (β = 0.106; p-value = 0.105; 95% IC [−0.022:0.235]), and home infrastructure now turned into significant at 5% (β = −0.092; p-value = 0.044; 95% IC [−0.182:−0.003]). Otherwise, when adding demographic variables, home infrastructure improved its significance being at the same level of confidence (β = −0.119; p-value = 0.015; 95% IC [−0.215:−0.024]) and the statistical significance of BA remained the same (β = −0.119; p-value = 0.015; 95% IC [−0.215:−0.024]). Additionally, none of the demographic variables were statistically significant. See Table 5.





4. Discussion


COVID-19 has affected university students in several ways around the world. As seen in this study, some common issues have been psychological problems, behavioral factors, and home infrastructure [7,15,46,48]. For psychological issues, many methods, instruments, or surveys have been applied in various studies to detect the most common emotional problems. Instruments such as Dass-21 [18,19], PHQ-9 [23], GAD-7 [21], OR HADS [22] have been proved to be better instruments than the ones used in the current research to assess emotional factors such as stress, anxiety, and depression, which are the most common psychological issues found in the literature. Therefore, there is still room for improvement in the instrument used in this research for assessing similar aspects (Negative emotions; Cronbach’s alpha = 0.83). Even if it is a good instrument with good results, the other questionnaires are better because they are specialized in a specific problem, and they usually have a Cronbach’s alpha higher than 0.9 [18,21,22,23].



The R-squares of some variables from the SEM model were moderate, especially some from negative emotions and home infrastructure; however, many variables of the responsible behavior were low, which is also a disadvantage compared to instruments other instruments such as those mentioned above.



4.1. Proportions Comparison


Regarding psychological problems, Ecuadorian university students seem to be affected differently than other students over the world. They did not experience emotional issues as in several other countries; however, there were few similarities in others [15,16,17,38,46,48]. In the case of Ecuadorian university students, an average of about 60% to 70% of the sample have suffered from negative emotions, nonetheless, and around 15% to 20% of the sample have strongly suffered from it. This number is not too high compared to other results over the world. There is the case of some countries in the Middle East where around 30% of university students had a prevalence of anxiety, and it remained almost the same percentage for other psychological-related issues [34,35]. This way, Ecuadorian university students performed better than in countries such as Egypt, where around 50% of students suffered from anxiety and other related emotional problems reached more than 70% of the students [20]. Apart from this, developed Asian countries such as China and Japan also suffered from similarly high levels of psychological suffering [16,37].



On the contrary, students in some other more developed countries like the Unites Stated or even European nations have demonstrated being more prepared to deal with emotional issues. In many of these countries, high levels of negative emotions affected around 10% to 15% of college students [7,15]. This is less than in the current work. Additionally, some other developed countries reported that around 20% to 30% of university students said they experienced anxiety, but they did not specify how severe it was. This was the case in Canada, for example [72].



When talking about home infrastructure problems, Ecuadorian university students showed good conditions compared to other countries, especially non-developed countries. It is a common finding that in several developing countries, more than 40% of students do not have a separate place to study at home and have some problems with online lessons [35,46]. In India, a study could even find that more than 80% of college students received their classes on a smartphone and not a laptop [46]. In the present study, on average, more than 80% of university students affirmed they always or almost always have the necessary infrastructure at home. The average score per every variable of home infrastructure was around 0.8 out of 1 or more, which means students overall do not have considerable problems. Results were even like scores regarding good conditions of students, obtained in developed countries such as the United States or Germany [48].




4.2. Significant Impact Comparison


Regarding the main aspects that may affect suffering psychological issues, the present study did not considerably differ from the most common results in the literature. However, concerning negative emotions, the results are not the most common in the literature. Males’ and females’ negative emotions did not appear to be significantly different during the pandemic at a 1% level of confidence. Research related to this problem over the world has found that women are usually more psychologically affected than men [7,17,20,34,35,38]. This is something quite common either in a developed or non-developed country. The United States and Egypt are just examples where women usually have higher levels of emotional issues [7,20].



Furthermore, there are some similitudes with the literature regarding variables that influence suffering from emotional issues. In the present study, pandemic-related behaviors such as handwashing and avoiding crowded places, which are part of the construct of behavior, were positively correlated with negative emotions. A higher and good home infrastructure was negatively correlated with negative emotions at least at a 10% level of significance (without demographic variables in the regression). Contrasting these results, in some literature abroad, several behaviors related to the pandemic are also correlated with more psychological issues, where handwashing is usually a quite common behavior analyzed [19,73]. This may be because practicing these activities more often, explains that we are experiencing a pandemic; therefore, the pandemic itself is probably causing people to be more anxious, worried, experiencing depression, etc.



In addition to this, the relationship between demographic factors and negative emotions, using multiple regression showed not to be quite like the most common literature. While in the present study both main demographic factors, gender, and family income, plus the other two chosen to analyze, zone of living and previous online experience, were not significant when relating them to negative emotions, the most common research has usually found a significant correlation between demographic factors and negative emotions [7,17,20,34,35,38]. For instance, in some countries, being above or below average income and living in urban areas are usually correlated with psychological health [7,17,20]. Nonetheless, there are still some similar results in other studies where there is no relationship, especially when talking about gender, but they are too few [44,45].




4.3. Contributions


Currently, there is not much literature related to the COVID-19 impact on university students in Ecuador, and there is still a lack of it in some countries in Latin America. Additionally, this study also contributes to demographic analysis, to see if there is any demographically significant difference concerning situations that have happened to university students during the current pandemic. This study also contributes joining to a wide range of results that have been found in other continents regarding negative emotions and situations related to pandemics. In addition, the survey that was used is not one of the most used in the literature. It is almost new since it was adapted from the European student’s union survey [7].



The current findings in the present study significantly support the development of Latin American regions with respect to pandemic issues, such as possible future problems with students’ mental health and behaviors, anticipations of future crises, better decision making for specific demographic variables, or to have a wide view of the possible implications and causes involved in the psychology of a student during a global concern. Current findings can help to better deal with social situations in Latin America overall.



Furthermore, some analyses carried out in the current study may contribute to future research. The confirmatory factor analysis and structural equation model performed in this study give a general idea of how good the questionnaires used are. Therefore, it may be possible to use the ones that showed excellent results as instruments and maybe improve those which were not.



Additionally, analyses related to multiple regression are not usually carried out in Latin America, especially regarding this kind of topic. Therefore, even when the multiple regression analysis performed here cannot be interpreted as causality because many of the assumptions were not fulfilled, it still can give a good idea of how the variables involved might be related.




4.4. Limitations and Future Work


The instrument used and adapted in the current research is good, but the fit indices were not the best. It is far from being as excellent as other questionnaires, especially when talking about psychological issues; this may be because those other questionnaires are more specialized toward a single problem, for example, the GAD-7 survey just assesses anxiety. In addition, most of the sample collected was from ESPOL Polytechnic University; hence, the analysis might be biased to infer students from this university, even when the purpose was to analyze Ecuadorian university students.



R-squares obtained from the SEM model were not high, therefore, the interpretation of the results might not be as accurate as other questionnaires. The clearer limitation lies in the responsible behavior after the pandemic, were the R-squares were considerably low, as in the negative emotions and home infrastructure were moderate.



It is important to mention, that data was mainly obtained by asking self-perceptions which inevitably provokes subjectivity in the answers because of any desirability biases. A more accurate and precise study could find some objective variables such as grade, general performance, etc.



Unfortunately, students who did not have access to the internet and a proper electronic device could not be reached due to the online format of the survey. Future research might be focused on making a stronger effort to obtain a more representative sample. Furthermore, some demographic variables such as gender diversity could not be analyzed and compared because of the considerably fewer answers.



Better variables could have contributed to explaining pandemic-related behaviors. In the case of using pandemic-related behaviors as a possible predictor of negative emotions, other variables could be used or added to the construct, for example, behaviors more related to negative emotions such as staying all day at home, being aggressive with others, not helping others when needed, etc. Further work in Ecuador might target to find more accurate variables adapted to the research objectives in any specific case.



In addition, not all data or samples behaved in a normal distribution, which sometimes might cause some problems when trying to find significant statistical effects. Moreover, regression analysis cannot have a more acute interpretation since there were some issues. For instance, in the case of the wish of finding causality for behaviors, the variable “home infrastructure” should work as a control variable instead of being correlated or being influenced by “pandemic-related behavior” and vice versa. However, they were both correlated.



Given some of the limitations and contributions of this research, many contextual questions surge from who it may concern, and these questions might be; what now? What can other researchers do to improve the research conditions? What policymakers can help the population deal with such issues? When? When is the better moment to help the students and whoever is in need? In which situations? Where is it possible to apply them?



Future research might be focused on making a stronger effort to obtain a more representative sample and using different variables; overall, to deal with the limitations of this research, which include using a mix of questionnaires to create a more specialized one. Therefore, one of the most important things to take into consideration for researchers when elaborating and developing more about this topic might be for example: using different variables in the questionnaire such as students’ financial attitude, scholarships, and economic situation; obtaining a much more representative sample, also taking into consideration vulnerable people (usually not able to access internet or low-income), make additional statistical analysis and try to compare different demographic variables depending on the needs of their own country. Public entities should incentivize activities to make students socialize and cope with different problems such as those mentioned here. The incentive may also be applied to private education entities to track their students and help them. However, this issue is more common in low-income resources, hence, they are more likely to receive support. As a result of this, it is also encouraged to impulse and support research focused on low-income students for future work.



Mostly, developing countries are places where studies like these are more likely to be applied and compared since Ecuador is a developing country and so there are similarities. There is no perfect moment to issue a new policy or to perform further research, but better as soon as possible, because many students are already suffering from mental issues.





5. Conclusions


Ecuadorian university students’ situation is quite like other students abroad. However, in some factors, results may show some differences depending on the country or the context. As for the first hypothesis, it can be seen that students in Ecuador mostly felt negative emotions. However, those who strongly suffered from it or always were experiencing them were relatively low, with around 15 to 20% of students. This is like some developed countries but not too much compared to most literature. Concerning the influence of demographic factors, referring to the second hypothesis, it is concluded that demographic factors do not significantly influence negative emotions, specifically the ones treated in the present work (gender and income). Nonetheless, regarding pandemic-related behavior, women practiced it more than men. The clearest difference was between students with lower income and medium income concerning home infrastructure, with the highest significant difference.



Furthermore, pandemic-related behaviors could have had something to do with college students’ negative emotions during the pandemic. In addition, it could be seen that having a better infrastructure at home is usually related to feeling fewer psychological issues.



In the world, researchers and policymakers outside Ecuador can compare results, analyze the features of their population, and then take better policies to support their students during a similar crisis, based on some findings of this research. For Ecuador, the findings are even more applicable because the results are a description of the population, since many students sometimes deal with bad emotions, and this makes it a matter of concern. Therefore, mental health, bad feelings, or behavioral-related problems can be avoided in future crises by providing actual and practical solutions to what students need. Additionally, the results from home infrastructure can give an idea about why these issues are prevalent in countries like Ecuador and help public and private institutions to create more incentives to help those few resources.



Additionally, it has been seen that the present study could have improvements in further research in the future. Particularly given the fact that fit indices were not the best and some other questionnaires in the literature were better, especially the ones that assess psychological issues. Indeed, there were some other problems such as the sample parametricity. However, the present study contributes in several ways to the literature, showing how university students were affected and comparing their demographic factors. More studies like this are needed in the literature, especially in Latin America.
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Figure 1. Structural Equation Model. 
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Figure 2. Negative emotions mean. 
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Figure 3. Pandemic-related behaviors (After) mean. 
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Figure 4. Home infrastructure mean. 
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Figure 5. Construct by gender and family income mean. 
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Table 1. Fit indices. Full individual tests.






Table 1. Fit indices. Full individual tests.





	

	
Full Test

	
Negative Emotions

(NE)

	
Behavior before

(BRE)

	
Behavior after

(ARE)

	
Behavior Variation

(VRE)

	
Home Infrastructure

(HI)




	
Fit Indices

	
M1: (var Taken as Given)

	
M2: (Taking off Non-Significant)

	
M3: (with Variation)

	
M4: with “After Pandemic”






	
Chi-square (value)

	
2551.26

	
2081.63

	
773.33

	
875.62

	
58.46

	
123.98

	
141.66

	
92.18

	
371.38




	
Chi-square (p-value)

	
0.00 ***

	
0.00 ***

	
0.00 ***

	
0.00 ***

	
0.00 ***

	
0.00 ***

	
0.00 ***

	
0.00 ***

	
0.00 ***




	
Chi-square/df

	
4.34

	
4.55

	
3.10

	
3.52

	
6.50

	
6.20

	
7.08

	
4.61

	
10.61




	
CFI

	
0.71

	
0.75

	
0.90

	
0.88

	
0.97

	
0.80

	
0.84

	
0.91

	
0.89




	
TLI

	
0.69

	
0.72

	
0.88

	
0.86

	
0.95

	
0.71

	
0.78

	
0.87

	
0.86




	
SRMR

	
0.072

	
0.07

	
0.049

	
0.053

	
0.029

	
0.058

	
0.054

	
0.04

	
0.05




	
RMSEA

	
0.067

	
0.069

	
0.053

	
0.058

	
0.08

	
0.08

	
0.09

	
0.07

	
0.11




	
Cronbach’s Alpha

	
0.70

	
0.73

	
0.76

	
0.76

	
0.83

	
0.53

	
0.66

	
0.71

	
0.86








Chi-square/Degrees of freedom (better close to 1) CFI—Comparative fit index (better 1 or close), TLI—Tucker–Lewis’s index (better 1 or close), SRMR—Standardized Root mean square residual (better 0 or close), RMSEA—Root mean square error of approximation (better 0 or close). *** p < 0.001.













 





Table 2. (SEM) Covariance significance.
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	M3
	NE
	VRE
	HI
	M4
	NE
	ARE
	HI





	NE
	1
	
	
	NE
	1
	
	



	VRE
	0.865
	1
	
	ARE
	0.035 *
	1
	



	HI
	0.041 *
	0 ***
	1
	HI
	0.04 *
	0 ***
	1







*** p < 0.001; * p < 0.05.













 





Table 3. SEM’S R-square.
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Question

	
Coefficients

	
R2

	
Interpretation






	
NE

	
Q25d

	
0.77

	
0.59

	
Moderate




	
Q25e

	
0.73

	
0.53

	
Moderate




	
Q25f

	
0.79

	
0.62

	
Moderate




	
Q25g

	
0.49

	
0.24

	
Weak




	
Q25i

	
0.79

	
0.62

	
Moderate




	
Q25j

	
0.41

	
0.17

	
Very weak




	
ARE

	
Q38a_2

	
0.54

	
0.29

	
Weak




	
Q38c_2

	
0.48

	
0.23

	
Weak




	
Q38d_2

	
0.57

	
0.32

	
Weak




	
Q38f_2

	
0.48

	
0.23

	
Weak




	
Q38h_2

	
0.45

	
0.20

	
Weak




	
Q38j_2

	
0.27

	
0.07

	
Very weak




	
Q38k_2

	
0.50

	
0.25

	
Weak




	
Q38l_2

	
0.44

	
0.19

	
Weak




	
HI

	
Q21a

	
0.58

	
0.34

	
Moderate




	
Q21b

	
0.59

	
0.35

	
Moderate




	
Q21c

	
0.71

	
0.50

	
Moderate




	
Q21d

	
0.71

	
0.50

	
Moderate




	
Q21e

	
0.46

	
0.21

	
Weak




	
Q21f

	
0.63

	
0.40

	
Moderate




	
Q21g

	
0.66

	
0.44

	
Moderate




	
Q21h

	
0.63

	
0.40

	
Moderate




	
Q21i

	
0.58

	
0.34

	
Moderate




	
Q21j

	
0.59

	
0.35

	
Moderate











 





Table 4. Descriptive and inferential statistics.
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Variable

	
Category

	
Groups

	
Mean

	
Mean Differences between Groups




	
Parametric

	
Non-Parametric






	
Negative emotions

(NE)

	
gender

	
male

	
0.558464

	
0.0384 *

	




	
female

	
0.58425

	




	
income

	
low income

	
0.577894

	
0.5969

	




	
medium income

	
0.57086

	




	

	
complete group

	
0.575259

	

	




	
Behavior after COVID-19

(ARE)

	
gender

	
male

	
0.672599

	

	
0.0031 **




	
female

	
0.697579

	




	
income

	
low income

	
0.684783

	

	
0.9633




	
medium income

	
0.684645

	




	

	
complete group

	
0.686074

	

	




	
Behavior variation

(VRE)

	
gender

	
male

	
0.326926

	

	
0 ***




	
female

	
0.435338

	




	
income

	
low income

	
0.394204

	

	
0.5035




	
medium income

	
0.373619

	




	

	
complete group

	
0.38366

	

	




	
Home Infrastructure

(HI)

	
gender

	
male

	
0.769086

	

	
0.0719




	
female

	
0.749828

	




	
income

	
low income

	
0.694476

	

	
0 ***




	
medium income

	
0.801646

	




	

	
complete group

	
0.75935

	

	








The last two columns represent Parametric sample(t-test)-p-value/non-parametric sample (U-Mann Whitney test)-p-value. *** p < 0.001; ** p < 0.01; * p < 0.05.













 





Table 5. Multiple Regression Analysis, Pandemic-related-behavior Impact on Negative emotions.
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Variables

	
Category

	
β

	
p-Value

	
CI (95%)






	
Model 4 (With outliers)

	

	

	

	




	
Behavior After (ARE)

	
0.127

	
0.029 *

	
0.013

	
0.241




	
Home infrastructure (HI)

	
−0.078

	
0.064

	
−0.160

	
0.005




	
_constant

	
0.546

	
0.000 ***

	
0.456

	
0.637




	
A model with demographic variables

	

	

	

	




	
Behavior After (ARE)

	
0.109

	
0.065

	
−0.007

	
0.224




	
Home infrastructure (HI)

	
−0.086

	
0.059

	
−0.174

	
0.003




	
Family Income

	

	

	

	

	




	

	
low-income (1)

	
−0.008

	
0.564

	
−0.037

	
0.020




	

	
Other (0)

	

	

	

	




	
Online learning experience

	

	

	

	

	




	

	
Previous experience (1)

	
−0.009

	
0.544

	
−0.039

	
0.021




	

	
No (0)

	

	

	

	




	
Zone of living

	

	

	

	

	




	

	
Urban(centric) (1)

	
0.005

	
0.673

	
−0.020

	
0.031




	

	
Other (0)

	

	

	

	




	
Gender

	

	

	

	

	




	

	
Female (1)

	
0.025

	
0.055

	
−0.001

	
0.051




	

	
Male (0)

	

	

	

	




	
Constant

	

	
0.525

	
0.000 ***

	
0.423

	
0.626




	
Model 4 (Without outliers)

	

	

	

	




	
Behavior After (ARE)

	
0.106

	
0.105

	
−0.022

	
0.235




	
Home infrastructure (HI)

	
−0.092

	
0.044 *

	
−0.182

	
−0.003




	
_constant

	
0.558

	
0.000 ***

	
0.452

	
0.663




	
A model with demographic variables

	

	

	

	




	
Behavior After (ARE)

	
0.100

	
0.132

	
−0.030

	
0.231




	
Home infrastructure (HI)

	
−0.119

	
0.015 *

	
−0.215

	
−0.024




	
Family Income

	

	

	

	

	




	

	
low income (1)

	
−0.016

	
0.233

	
−0.044

	
0.011




	

	
Other (0)

	

	

	

	




	
Online learning experience

	

	

	

	

	




	

	
Previous experience (1)

	
−0.017

	
0.258

	
−0.045

	
0.012




	

	
No (0)

	

	

	

	




	
Zone of living

	

	

	

	

	




	

	
Urban(centric) (1)

	
0.011

	
0.393

	
−0.014

	
0.035




	

	
Other (0)

	

	

	

	




	
Gender

	

	

	

	

	




	

	
Female (1)

	
0.018

	
0.149

	
−0.006

	
0.042




	

	
Male (0)

	

	

	

	




	
constant

	

	

	

	

	




	

	

	
0.573

	
0.000 ***

	
0.441

	
0.669








*** p < 0.001; * p < 0.05.
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