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Abstract: COVID-19 (2019 coronavirus pandemic) and the resulting confinement has had an impact
on mental health and the educational environment, affecting the stress, concerns, fear, and life
quality of the university population. This study aimed to examine the correlation between fear of
COVID-19, stress with COVID-19, and technological stress in university students, and their resilience,
self-esteem, and coping strategies. The final sample comprised 180 Spanish university students, with
an average age of 20.76 years (SD = 4.59). The above-mentioned effects were administered a series
of self-report scales. We found statistically significant associations between fear of COVID-19 and
stress with COVID-19, technological stress (total score), overload, and complexity (subdimensions of
technological stress). Likewise, we found inverse relationships between the students’ fear of COVID19 and the use of the coping strategy, cognitive restructuring. Ascertaining the factors that influence
the coping strategies of undergraduate university students and their fears, psychological stress, and
resilience provides valuable information for the development of educational interventions. This
research has relevant implications for the diagnosis, orientation, and design of psycho-educational
and clinical interventions that can improve students’ well-being and training for effective coping
strategies for daily stress and this pandemic situation.
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1. Introduction
1.1. Fear and Stress
Fear is a human emotion with an adaptive function. It helps cope with certain
threats; however, it can become maladaptive depending on the situation, intensity, and
frequency [1]. When one experiences the fear of the unknown, there is, somehow, a sense
that the perceived information is not sufficient for coping with the situation, at any point of
processing or level of awareness [1,2]. The 2019 coronavirus pandemic (COVID-19) and the
resulting confinement have impacted mental health and the academic environment. Several
studies reported that the pandemic has triggered an increase in fears of COVID-19 that
contribute to growing levels of stress, anxiety, and depression [1,3–6], and post-traumatic
stress [7–9]. In the same vein, other research shows that, specifically, the fear of becoming
infected can aggravate anxiety and stress disorders [9,10]. Furthermore, in another study,
71.26% of the participants reported increased levels of stress during the pandemic, and
more than half reported that they cannot perceive themselves as capable of coping with
pandemic-related stress [6]. The COVID-19 pandemic has been associated with distress,
fear of infection, depression, and insomnia both in the general population and among
healthcare professionals who may experience increased levels of stress associated with
increased suicidal behavior [11].
Other research results revealed that people are afraid of infection, either from the fear
of the epidemic itself or of infecting other family members [12]. In addition, it has been
found that a longer duration of quarantine may be specifically related to poorer mental
health, which contributes to frustration, anxiety, and boredom due to the isolation that
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interferes with daily routine, the provision of inadequate supplies for basic needs, and
the insufficient and contradictory information that fails to clarify the steps to follow, the
purpose of the quarantine, or the real level of risk, all of which represent stress factors [12].
Similarly, in another study, 53% of adults in the United States reported being stressed and
worried about the coronavirus, as well as sleeping (36%) or eating problems (32%), an
increase in alcohol or substance use (12%), and worsening of chronic diseases (12%) caused
precisely by worry and stress about the coronavirus [13]. Negative psychological effects
of the COVID-19 pandemic have also been reported for both the general population and
healthcare workers who are on the frontlines fighting against the virus [14]. Among the
main effects, the authors mention post-traumatic stress symptoms, depression, confusion,
and anger. Other stressors include prolonged quarantine, fear of infection, frustration,
boredom, inadequate provision of supplies, inadequate information, and financial loss.
In a sample of 304,167 college students, who were administered the Impact of Events
Scale 6 (IES-6), 50.9% reported stress symptoms; 0.5% reported that they suffer from poor
mental health, and 3.2% reported that they experience poor sleep quality [15]. The students’ perceptions of COVID-19 are correlated with psychological stress, self-perceived
mental health, and sleep quality, and there are differences in terms of the student demographic characteristics.
Another study revealed several stressors associated with COVID-19 [16]. These
include infection-related stressors such as fear when reading or hearing others talking
about the severity and contagiousness of COVID-19, the risk of becoming infected or
unintentionally infecting others or loved ones, and the degree of self-control of symptoms.
Among these symptoms, we can highlight those that are part of a somatic symptom
disorder, such as isolation, also leading to other highly stressful factors such as despair,
loss of freedom, boredom, insomnia, poor concentration, indecisiveness, irritability, anger,
anxiety, anguish, not having physical contact with family and friends, not being able to
develop a normal life routine [17], and a higher level of family stress [18].
1.2. Technological Stress
A study reported other activity-related stressors associated with COVID-19, such
as academic activities that have been affected by changes in daily educational routines
such as online tutoring and assessment, non-face-to-face classes, the availability of technological spaces and resources for online teaching, and the large number and possible
complexity of assignments requested online, among many others that potentially affect
the university student body [16]. This study also revealed other stressors including those
related to losses of current job training, education opportunities, or benchmarks (e.g.,
certification, apprenticeship, internship, and degree completion) and difficulties in obtaining important resources for daily life (e.g., medical care, food, clothing, water, housing,
supplies, and prescriptions). Thus, in the university context, it has become necessary to
make adjustments to which students must adhere to finish their external practices and their
graduation projects; adjustments have also had to be made to other daily routines such
as accommodation-related ones, access to university canteens, cheaper sports facilities,
and libraries and study rooms. This study also mentions that there may be an increase
in the pressure related to the greater or lesser ability to take advantage of social media
and to meet the new technological and educational challenges that the current pandemic
situation has brought about. Conversely, positive correlations were found between stress
levels and Internet use for interpersonal communication and subjective well-being; and the
use of the Internet and online tools for leisure have been associated with a higher degree of
well-being, although it was precisely for these purposes that the Internet has been used the
least by the study sample [19]. Furthermore, university students reported higher levels of
stress compared to high school students and the need for the integration of programs to
address the students’ stress during the distance-learning process has been highlighted [20].
Another recent study [21] highlighted that, given the increased levels of stress during
the confinement and the methodological changes, teachers must improve the use of informa-
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tion and communication technologies (ICT) from a neuro-educational approach, focusing
on emotional and motivational management, to contribute to a more meaningful learning experience. Some earlier studies had highlighted the positive relationships between
workload, techno-stressors, work–family conflict, and behavioral stress [22]. Moreover, the
adverse effects of techno-stressors were found to be partly counteracted by strategies that
reduce the role played by conflict and overload [23].
From March 11 to 15, 2020, a study conducted in Spain on a sample of 976 individuals
reported low levels of stress, anxiety, and depression symptomatology at the beginning
of the pandemic [24]. The youngest in the group aged 18–25 years (mostly university
students who could be affected by academic and/or technological stress due to online
classes, and their need to adapt to new technologies, uncertainty about the evaluation,
overload, complexity of online assignments, online assessments, etc.) and people with
chronic illnesses showed higher symptomatology. This Basque sample reported higher
average levels of stress, anxiety, and depression since March 14, when the population began
to feel the effects of the stay-at-home policy. A relevant study indicates that alarming news
delivered through ICT can simultaneously affect the emotional dimension in a negative
way, causing higher levels of anxiety, stress, frustration, and discomfort due to information
overload and the uncertainty raised by the situation [25]. Another recent study conducted
on a Spanish population revealed higher levels of confinement stress in women, and
especially in people under 25 years of age, demonstrating that those who could combine
work or academic activities with on-site work had lower levels of stress compared to those
working under other conditions [26].
Research suggests that information technology work such as using video display
terminals (VDTs) can have adverse effects, including psychosomatic disorders, mental
stress, physical health problems [27,28], job dissatisfaction, and dissatisfaction with life [29].
These problems might be due to multitasking, information, and work overload associated
with information and communications technology (ICT) [30]. It was suggested in [31]
that the term for the stress people experience from using ICT systems and technologies—
technostress—should be subdivided into stress with negative outcomes (techno-distress)
and positive outcomes (techno-eustress). Techno-eustress can improve motivation, satisfaction, and decision making, increasing vitality and joy without generating that stress or
imbalances [31].
1.3. Differences by Gender
Regarding differences in stress levels and other disorders according to gender, a
study on the effects of Covid-19 confinement on mental health and sleeping disorders
in an Italian population found that the incidence is higher in women, in people with
chronic diseases, and in individuals who spend more time on the Internet and avoid some
activities because of peer pressure [32]. In the Australian population, it was also found that
women suffered higher levels of stress, depression, and anxiety than men in this pandemic
situation [33]. Similarly, a study conducted on a Spanish population revealed that students,
women, and people with a lower income and less available space per person in their homes,
suffer from a higher psychological impact in terms of emotional distress and deteriorating
mental health [34]. Likewise, another study revealed that women, young people, and those
who lost their jobs during the health crisis show more negative psychological symptoms
such as higher levels of stress [4]. Moreover, the COVID-19 pandemic and the resulting
confinement have been especially stressful for women, younger adults under 35 years of
age, and people who are unemployed and have lower incomes [3]. Using Cohen et al.’s
scale, another study reported higher levels of perceived stress in women compared to
men [35]. Another recent study [36] found that university students frequently experience
academic stress and have poor coping skills overall. They found that the male students
had significantly better passive problem- and emotional-coping behaviors than the female
students, and the female students had significantly better active problem-coping behaviors.

Sustainability 2021, 13, 5824

4 of 19

1.4. Coping Strategies, Self-Esteem, and Resilience
Coping has been considered a complex multidimensional process [37]. One of the
pioneering definitions of coping described it as a process that is activated by the perception of a threat, to regulate the resulting emotional conflict and eliminate the threat [38].
Subsequently, a correlation was drawn between stress and coping; the latter is defined
as “cognitive and behavioral efforts, constantly changing, to manage specific external or
internal demands perceived as surplus or exceeding the individual’s resources” [39] (p. 164).
Coping strategies are conscious and voluntary efforts to moderate emotions, behaviors,
cognitions, psychophysiology, and environmental variables in response to the stress caused
by daily events or circumstances [40–42]. These resources involve two personal dimensions:
the internal dimension that is linked to dispositional variables, heredity, age, and gender,
and the external dimension that is associated with actions in response to the demands of a
specific situation or sociocultural environment. Both dimensions interact by predisposing
the subjects to specific and characteristic behaviors [43].
In terms of typologies of strategies, Lazarus and Folkman pioneered a distinction
between problem-focused coping strategies (modifying or managing the source of the
problem by actively seeking a solution), and coping strategies focused on reducing the
relevant emotions [39]. This research adopted a typology of three basic styles distinguished
by Frydenberg and Lewis: (1) problem-focused style that involves concentrating on solving the problem, striving and succeeding, focusing on the positive, relaxing diversions,
and physical distraction; (2) in relation to others, including social support, making close
friends, seeking to belong, social action, seeking spiritual and professional support; and
(3) unproductive, encompassing worrying, wishful thinking, avoiding or ignoring the
problem, stress reduction, self-blame, and keeping it to oneself [44,45] and it was found
that individuals with “external” and “developer” styles reported higher stress levels during
problem-solving. Furthermore, those with an “external” style or a “task-oriented problemsolving style” were more likely to use restraint as a coping strategy. It was surmised that
individuals’ styles influence their problem-solving strategies, such as asking for help (“external style”), new thinking (“explorer style”), or making “hard” choices (“task-oriented
decision-making style”).
It is important to assess the coping strategies used, as they relate to the adjustment and
mental health of children, youth, and adolescents. There have been more studies evaluating
coping strategies among children and adolescents than university students. Although
university students could be considered to be in “late adolescence,” the studies of children
and adolescents’ coping strategies can best be applied to university students by examining
how coping strategies evolve in different developmental stages. Different strategies yield
different adaptation and mental health results. Thus, many authors have found a relationship between the strategies used, stressful situations, and a prognosis of psychopathology
and maladjustment or, conversely, mental health in children [46–49]. In fact, some of these
studies found that the use of productive coping strategies when facing problems, such as
those concerning school coexistence and deteriorating interpersonal relationships, currently
frequent in schools, is associated with more favorable results of socio-emotional adaptation
and a higher degree of adaptation and psychological well-being [50,51], as well as being able
to reduce potential illnesses and increases in the likelihood of achieving and maintaining
better levels of health and life quality [37,52]. In contrast, unproductive strategies are associated with emotional maladjustment [48,49,53,54], as well as socioemotional and school
misfit [49,55]. Finally, avoidance-type strategies are associated with depressive symptoms,
higher levels of aggressive behavior, and self-reported anxiety [56].
Various studies specifically evaluated the coping strategies employed during the
pandemic. For example, a recent study was conducted on the use of both emotion-based
and problem-focused coping strategies (seeking social support, compassion, acceptance,
and mental disengagement) on a sample of Pakistani university students aged 19–25 years;
the results revealed that women and those with higher levels of anxiety are more likely
to use social support and compassion-seeking strategies [57]. Another study conducted
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with a sample of Chinese international students revealed that the students experience more
than a moderate level of direct and indirect pandemic-related stress and that identification
with Chinese cultural beliefs may help regulate negative emotions and the use of positive
and active coping strategies for the pandemic. Furthermore, the increased level of psychological distress was higher in a sample Chinese population for people who use a passive
coping style and perceive less social support [58]. In a sample Australian population, the
coping strategies associated with better mental health were reported as positive reframing
(strategies focused on positive emotions) and acceptance and humor; whereas the coping
strategies of self-blaming, venting, behavioral disengagement, and self-distraction are
associated with poor mental health [33].
Another study revealed that, in a sample of university students, the levels of academic
stress were the same before and after the COVID-19 outbreak. Likewise, the coping strategy
of high levels of information seeking has been associated with adequate risk perception
and higher levels of well-being in students [59].
Consistent with this result, earlier research highlights the relationships between strategies of coping with stress and emotional disorders such as anxiety [60] and depression [61].
Other recent studies that review several papers from indexed journals also suggested that
problem-approaching and positive-focused coping strategies tend to be associated with a
higher state of well-being [62,63].
Researchers have considered effective emotional regulation as an appropriate model,
specifically when examining the role of pro-social behavior as a coping mechanism [64].
Emotional regulation could be considered as an affective, cognitive, and behavioral process
through which an individual influences both their emotional experience and expression [65].
There is still no consensus on the definition of the construct of emotional regulation. Thompson [66] (1991, p. 269) wrote that “Emotional regulation refers to the extrinsic and intrinsic
processes responsible for monitoring, evaluating, and modifying emotional reactions.”
However, this paper is framed within the multidimensional model proposed by Gratz and
Roemer (2004) [67]: “emotion regulation encompasses the: (a) awareness and understanding of emotions; (b) acceptance of emotions; (c) ability to control impulsive behaviors and
behave in accordance with desired goals when experiencing negative emotions; and (d)
ability to use situationally appropriate emotion regulation strategies flexibly to modulate
emotional responses as desired in order to meet individual goals and situational demands”
(pp. 42–43). Recent studies have examined this approach or perspective [68].
It is necessary to examine the role of emotions in the management of victimization [69].
Current research on victimization may benefit from examining emotional regulation, because variations in emotional regulation and responsiveness may, in part, explain the
differences in children’s adjustment to peer victimization.
Negative emotional responses could lead to ineffective coping [70]. Less emotional
regulation can be associated with more negative social behaviors towards peers [71]. The
significantly fewer studies examining positive emotional responses and coping in stressful
situations reveal low levels of internalization of problems [72]. The ability to self-regulate
decreases the effects of stress on children’s adjustment [73]. Furthermore, the ability to
control negative emotions can be integral to the development of pro-social behaviors [74].
A series of experiments during the pandemic situation revealed that the general belief
in a just world is an emotional factor in pandemic and non-pandemic situations, since it
enhances positive emotions and reduces negative emotions [75].
Furthermore, self-regulation is also predictive of active responding (approach). In
addition, previous findings indicate that a positive appraisal of a stressful situation (the
belief that one can cope with the situation) is often predictive of active coping [72].
Self-Esteem and Resilience
Problem-focused coping strategies such as active solution, positive attitude, and seeking information and guidance are mostly employed by those who identify themselves as
having better academic self-concept, social skills, and emotional intelligence [76]. Further-
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more, self-concept and resilience predict a positive adjustment or adaptation of college
students [77], and reduced levels of self-concept and resilience are associated with higher
ruminating scores [78]. While it is evident that coping with daily stressful situations should
be considered as a variable in the design of future training programs, more studies are
required to further investigate both the operational definitions of these constructs and the
relationship that self-esteem may have with other psychoeducational variables [79].
Self-esteem “refers more to the affective response one gives to how one sees oneself,
that is, one’s evaluation or assessment of oneself” [80] (p. 14). Defining self-concept implies
answering the question “Who am I?” by identifying psychological, social, and physical
characteristics of an individual [81] (p. 97). From a more theoretical point of view, selfesteem can be considered one of the components of self-concept, namely, the affective
and evaluative components [82]. According to Rosenberg’s scale that has been applied
as an instrument to evaluate this variable in the present research, it can be defined as the
valuative dimension of self-concept, i.e., the set of feelings and thoughts of personal worth
and self-respect [83]. This scale allows us to obtain an overall unidimensional total score of
the variable self-esteem.
With respect to the specific pandemic situation, a former study conducted on a group
of students revealed that collective self-esteem diminishes perceived stress because social
support increases and anxiety levels decrease [84]. Furthermore, the fear of COVID-19 has
a negative effect on psychological adjustment in individuals, and especially in healthcare
professionals, whereas psychological resilience has a protective function that limits the
effect [85]. Another recent study developed during the pandemic reported that age and
educational level are positively correlated with resilience, while perceived stress level is
negatively correlated with that variable [86].
There are studies that emphasize the importance of resilience to improve personal development, quality of life [87], and orientation of university students [88]. Few studies have
focused on these constructs within the university environment. A factor or characteristic
that can be recognized in resilient students is self-esteem [87,89–91]. The difficulties that
can produce resilience in university students include the stress generated by the number of
classes, internship schedules, and not having a scholarship [92]. In [36] it was found that
worries about the future and low self-esteem were associated with academic stress.
The United Nations Educational, Scientific, and Cultural Organization (UNESCO) [93],
the Organization for Economic Cooperation and Development (OECD) [94], and models
such as EuroPsy [95] consider the importance of developing the inner and interpersonal
skills related to the capacity for resilience, training in coping strategies for daily stress,
and improving other socioemotional skills related to enhancing esteem and emotional
management. It has been found that age and level of education are positively associated
with resilience, while the highest level of perceived stress, reporting the need for help from
relatives and neighbors, and the total number of days locked up are negatively correlated
with resilience [86]. Furthermore, resilience and coping strategies have mediating effects
on stopping unpleasant emotions, thoughts, and problem-focused strategies to reduce
the effect of stress [96]. A strategy comprising a higher degree of concern about COVID19, the number of hours spent on acquiring information about COVID-19, or the need
for psychological support are predictors of greater psychological distress [97]. Similarly,
resilience is negatively correlated with the presence of symptoms of depression, anxiety,
and somatization [98].
1.5. Hypothesis and Aims
The hypothesis was as follows: High levels of fear of COVID-19, stress with COVID-19,
and technological stress are expected to be found in undergraduate university students; statistically significant correlations are expected between fear of COVID-19, stress with COVID-19,
technological stress, and resilience, self-esteem, and coping strategies. The current study
investigated the associations between the variables that were selected for the research.
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2. Materials and Methods
2.1. Design
This was an ex post facto and transversal study and employed a convenience sample
of participating students. Participants were asked to complete a series of self-report scales.
The data were analyzed using correlation and multiple regression statistics. The study was
conducted between April and May 2020.
2.2. Participants
The initial sample group comprised 202 students. The final sample comprised
180 teenagers who provided, in writing in the corresponding box, their consent to participate in the study. The data were excluded for those who had not completed each
questionnaire and those who were part-time students and had special educational needs
(SEN). We worked with an incidental balanced sample by gender. It was carried out using
G*power 3.1 software (version 3.1, Institut für Experimentelle Psychologie, Düsseldorf,
Germany). This proved that a sample size of 151 students was needed to provide a confidence interval of 95%, with a power of 95%, assuming a bilateral significance level (α) of
0.05. This study protocol was approved by the Ethics Committee.
2.3. Instruments
Fears of COVID-19. The FCV-19S is a seven-item unidimensional scale with a fivepoint scale response format of 1 (strongly disagree) to 5 (strongly agree) that assesses fears
of COVID-19 among the general population [99]. It has adequate psychometric properties.
This measure showed a suitable internal validity (Cronbach’s alpha of 0.85) for our sample.
An example of an item of the scale is “I am very afraid of the coronavirus (COVID-19).”
The scale has been internationally confirmed [5].
To assess stress with COVID-19, we employed a modified version of Cohen et al.’s
Perceived Stress Scale related to COVID-19 (EPP-10-C) [100] that comprises 10 items
assessed on a five-point Likert scale: never, almost never, occasionally, almost always, and
always. Its cutoff point, ≥25, shows high perceived stress related to COVID-19 during the
past seven days. A Cronbach’s α of 0.83 was found in this study. An example of an item
from this scale is “I have felt nervous or stressed about the epidemic.”
To measure technological stress (technostress) [101], this study used an abbreviated
scale consisting of 11 items assessed on a five-point Likert-scale where 1 = Strongly Disagree,
2 = Disagree, 3 = Neither Disagree nor Agree, 4 = Agree, 5 = Strongly Agree. It consists of
three dimensions: technological overload (four items), techno-invasion (three items), and
techno-complexity (four items). In the present sample, Cronbach’s alpha was 0.91 for the
techno-overload dimension (e.g., “I am forced by technology to work much faster”); 0.87 for
techno-invasion (e.g., “I spend less time with my family due to technology”), and 0.93 for
techno-complexity (e.g., “I need a long time to understand and use new technologies”).
Cronbach’s alpha for the instrument was 0.88.
Resilience Scale. The scale provided by [102,103] has been used in this study. This
scale has 14 items based on the Likert scale ranging from 1 (strongly disagree) to 7 (strongly
agree). The instrument has two factors. The first factor, personal competence, consists of
one item; and the second factor, acceptance of oneself and life, consists of three items. For
the current sample, Cronbach’s alpha was measured as 0.81. An example of an item for the
personal competence factor in this instrument is “I feel proud of the things I have achieved”
and an example for acceptance of oneself and life is, “In general, I take things calmly.”
The Rosenberg Self-Esteem Scale (RSES) [104] measures global self-esteem. This instrument includes items whose answers are rated on a Likert scale that ranges from 1 to 4
where 1 = Strongly disagree and 4 = Strongly agree. This scale has been widely administered
(e.g., [105]). Cronbach’s alpha for internal consistency or reliability in this study was 0.86.
An example of an item for this instrument is, “I’m convinced that I have good qualities.”
The Inventory of Coping Strategies adapted by Cano [106] has been a practical model
in understanding how people handle the stressors in their lives. With a focus on coping
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strategies, two complementary (not opposing) concepts were developed on how individuals manage stressors: one related to coping styles and the other to coping strategies
themselves. This method was developed from the Coping Modes Scale, and we made an
improvement to this scale.
The adaptation is due to the limitations of instruments available in Spanish; the
original inventory comprising 72 items was modified into 40 items. Through this method,
two types of information were collected: qualitative, in which the individual talks about
the stressful situation; and quantitative, which is a measure of the frequency of the use of
certain coping strategies and the level of perceived effectiveness in coping, according to a
Likert scale. Consequently, both narratives and scores were obtained.
The items that constituted the scale include “I blamed myself” and “I spent some
time alone.” The items were scored on a scale from 0 to 4, where 0 is “Not at all” and 4 is
“Totally.” This instrument demonstrated adequate psychometric properties of reliability
and validity. The scale demonstrated an internal consistency of 0.67 for the cognitive
approach coping strategy, 0.66 for the behavioral approach coping strategy, 0.58 for the
cognitive avoidance coping strategy, and 0.57 for the behavioral avoidance coping strategy.
2.4. Procedure
While applying the questionnaires, we ensured the anonymity and confidentiality of
participants. They were informed that they could leave the study at any time without any
explanation. We obtained the informed consent of the participants. The average time to
complete the questionnaires was about 19 min.
After obtaining the data, we performed a statistical analysis, using an ex post facto
design. The analysis was carried out with the computerized statistical package SPSS 22.0.
An exploration (descriptive statistics and Kolmogorov–Smirnov normality tests) of the
study variables and the fulfillment of the assumptions of normality and non-collinearity
for Pearson’s correlation were performed.
The analyses of the relationships between the quantitative variables were carried out
using Pearson’s correlation analysis and linear regression to itself as descriptive analysis, as
well as Pearson’s correlation between the variables. Finally, the Student t-test was applied
to independent samples to analyze statistically significant differences between students
according to gender.
2.5. Data Analysis
The SPSS version 22 software package (IBM Corp., Armonk, NY, USA) was employed
for data analyses. The descriptive analysis was estimated, and the normal distribution of
variables was examined using the Kolmogorov–Smirnov test. A scatter diagram was used
to examine compliance with the assumptions of linearity and homoscedasticity. Pearson’s
correlation examined the association between fear of COVID-19, stress with COVID-19,
technological stress related to COVID-19, and resilience, self-esteem, and coping strategies.
Normality of residuals, homogeneity of variance for residuals, and linearity of data
were analyzed to complete the multiple linear regression analyses. A p < 0.05 was used
as the significance level. Multiple linear regression analyses were conducted to define
the relationships between fear of COVID-19, stress with COVID-19, technological stress
associated with COVID-19, resilience, self-esteem, and coping strategies.
3. Results
Descriptive Statistics of the Study Variables
The final sample comprised 180 individuals who had completed all the questionnaires.
Of the 180 students, 61.00% were women, and 39.00% were men, most of whom were single
and aged 18–24 years, with an average age of 20.76. In terms of marital status, 59.2% were
single, and 36% had a partner. Regarding the number of people living in the family home,
43.2% of the cases had four people living in the family house; 15.2% had two, 15.2% had
three. The majority had a medium socioeconomic status.
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Table 1 shows the results of all the tests applied: the maximum and minimum scores
of each test and the average of the values obtained from the answers of the participants,
with their corresponding standard deviation (descriptive statistics).
Table 1. Descriptive statistics of fear of COVID-19, resilience, stress with COVID-19, technological
stress, self-esteem, and coping strategies.
Variables

Min

Max

Mea

Median

SD

Fear of COVID-19

7.00

30.00

14.90

14.00

5.77

Resilience
Personal competence
Acceptance of oneself and life

22.00
7.00

77.00
21.00

61.61
14.75

63.00
15.00

9.12
3.08

Stress with COVID-19

11.00

47.00

30.96

32.00

8.70

Technological stress (total)
Technological overload
Techno-invasion
Techno complexity

10.00
4.00
3.00
4.00

49.00
20.00
15.00
20.00

29.55
12.55
10.11
9.01

30.50
13.00
11.00
8.00

8.17
3.77
3.27
4.51

Self-esteem

11.00

40.00

23.00

20.00

10.01

Coping strategies
Problem solving
Self-criticism
Emotional expression
Desiderative thinking
Cognitive restructuring
Avoidance of problems
Social withdrawal

11.00
5.00
6.00
5.00
6.00
4.00
8.00

25.00
25.00
30.00
20.00
25.00
20.00
23.00

19.84
15.52
21.36
16.46
17.03
10.50
16.09

20.00
16.00
22.00
18.00
17.00
10.50
16.00

3.42
5.45
4.90
3.59
4.22
3.74
2.79

The mean score obtained for the fear of COVID-19 variable was 14.90. The scores on
this scale can vary from 7 to 35 points; the higher the score, the greater the students’ fear
of COVID-19.
The scores for the variable resilience regarding the pandemic situation were low in this
group of university students, considering that the maximum range of the score is 98 points.
The mean scores for the personal competence and acceptance of oneself and life factors
were 61.61 and 14.75, respectively.
The mean score for the stress with COVID-19 variable for this group of students was
30.96. Considering that the cut-off point, ≥25, shows high perceived stress related to
COVID-19, this sample demonstrated high perceived stress levels.
The existence of technological stress was also present, especially in the dimensions
of technological overload and techno-invasion where averages of 12.55 and 10.11 were
observed, respectively.
The coping strategies most frequently used by the students to deal with the pandemicrelated stress were emotional expression with an average score of 21.36, problem solving
with an average of 19.84, and cognitive restructuring with an average of 17.03.
Table 2 displays the analysis of the differences among the fear of COVID-19, resilience,
stress with COVID-19, technological stress, self-esteem, and coping strategies according
to gender.
The variable with the greatest difference between genders was the fear of Covid-19
and stress with COVID-19, with a higher score in both variables in the case of women
(Table 2). Regarding coping strategies, we also found statistically significant differences
according to gender. Specifically, the emotional expression strategy was used, on average,
more by women than by men during the Covid-19 pandemic.
Table 3 shows the correlations among the variables: fear of COVID-19, resilience,
stress with COVID-19, technological stress, self-esteem, and Coping strategies.
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Table 2. Means (Student t-tests) for gender.
Men
Variables
Fear of COVID-19
Personal competence
Acceptance of oneself and life
Stress with COVID-19
Technological stress (total)
Technological overload
Techno-invasion
Techno-complexity
Self-esteem
Problem solving
Self-criticism
Emotional expression
Desiderative thinking
Cognitive restructuring
Avoidance of problems
Social withdrawal

Student t-Test

Women

M

SD

M

SD

13.23
63.54
2.86
28.31
28.65
12.57
9.81
8.16
22.75
19.44
15.27
20.05
15.55
17.19
10.94
15.69

4.87
7.24
1.81
8.50
7.89
3.65
3.65
4.21
9.56
3.40
4.79
5.14
3.71
3.63
2.88
2.95

15.67
60.71
4.34
32.18
29.96
12.53
10.24
9.40
23.29
20.02
15.63
21.97
16.89
16.96
10.28
16.28

6.01
9.82
2.46
8.57
8.30
3.85
3.08
4.62
10.31
3.44
5.76
4.69
3.47
4.50
4.07
2.71

t

df

−4.64 178
−1.64 178
−1.09 178
−7.19
−4.46
−1.43
−1.70
−2.99
−5.51
−1.95
−2.54
−3.85
−2.76
−1.46
−0.84
−1.71

p

d

0.03
0.21
0.57
0.02
0.41
0.95
0.50
0.16
0.82
0.40
0.75
0.05
0.06
0.78
0.38
0.29

−2.43
2.83
0.44
−3.87
−1.30
0.04
−0.43
−1.24
−0.54
−0.58
−0.35
−1.91
−1.34
0.23
0.65
−0.59

df : degrees of freedom; p: significance; t: t de student; d: difference in averages; M: mean; SD: standard deviation.

Table 3. Correlations between fear of COVID-19, resilience, stress with COVID-19, technological stress, self-esteem, and
coping strategies.
1
1
2
3
4
5
6
7

3

4

5

−0.10

0.01

0.42
**

0.24
**

−0.10

1

0.63
**

−0.12

0.14

0.14

0.01

0.63
**

1

−0.03

0.15

0.15

1

0.42
**

0.38
**
0.82
**

1

0.42
**
0.24
**
0.21 *
0.14

2

−0.12
0.14
0.14
0.13

−0.03
0.15
0.15
0.04

8

0.20 *

0.07

0.12

9

0.01

10

0.17

−0.07
0.38
**

−0.12
0.42
**

0.42
**
0.38
**
0.33
**
0.25
**
0.02

−0.02

1
0.82
**
0.74
**
0.70
**
0.12
−0.24
*

6
0.21 *

1
0.53
**
0.33
**
0.08
−0.23
**

7
0.14

8
0.20 *

9
0.01

0.07

−0.07

0.04

0.12

−0.12

0.33
**
0.74
**
0.53
**

0.25
**
0.70
**
0.33
**
0.33
**

0.13

1
0.33
**
0.11
−0.19
*

0.02
0.12
0.08
0.11

10

−0.17
0.38
**
0.42
**

−0.02
−0.24
*
−0.23
**
−0.19
*

11

12

13

14

15

16

−0.11

−0.07

−0.03

−0.13

−0.05

−0.20
*

−0.09

−0.02

−0.02

−0.04

0.09

−0.03

−0.16

0.18

−0.09

0.06

0.11

−0.16

−0.05

−0.15

−0.07

−0.09

−0.06

−0.12

0.15

−0.17

0.03

−0.13

−0.05

−0.08

0.16

−0.21
*

−0.01

−0.12

−0.14

−0.07

0.18

0.04

0.04

−0.14

1

0.10

−0.12

−0.00

−0.08

−0.07

0.10

1

−0.02

−0.02

−0.02

−0.12

0.02

1

−0.10

0.07
0.37
**

−0.06

0.04

0.03

−0.22
*
0.11
0.39
**

0.01

0.02

0.00

0.08

0.00

−0.01

0.13

0.03

0.28
**

11

−0.03

−0.09

−0.16

−0.05

0.15

0.16

0.18

−0.00

−0.02

−0.10

1

−0.01

0.34
**

12

−0.13

−0.02

0.18

−0.15

−0.17

0.21 *

0.04

−0.08

0.07

0.37
**

−0.01

1

0.13

0.22 *

0.03

0.13

0.13

1

0.01

−0.01

0.35
**

0.22 *

0.01

1

0.30
**

0.03

0.03

−0.01

0.30
**

1

0.01

0.13

0.35
**

0.03

0.01

1

13

−0.05

−0.02

−0.09

−0.07

0.03

−0.01

0.04

0.07

−0.02

−0.06

0.34
**

14

−0.20
*

−0.04

0.06

−0.09

−0.13

−0.12

0.04

−0.22*

0.11

0.39
**

0.13

15
16

−0.11
−0.07

0.09

−0.03

0.11

−0.16

−0.006
−0.12

−0.05
−0.08

−0.14
−0.07

0.03

−0.14

0.01
0.02

0.00
0.08

0.00

0.03

−0.01

0.28
**

* p < 0.05; ** p < 0.01; 1 Fear of COVID-19; 2. Personal competence; 3. Acceptance of oneself and of life; 4. Stress with COVID-19;
5. Technological stress (total); 6. Technological overload (technological stress); 7. Techno-invasion (technological stress); 8. Technocomplexity (technological stress); 9. Self-esteem; 10. Problem solving; 11. Self-criticism; 12. Emotional expression; 13. Desiderative thinking;
14. Cognitive restructuring; 15. Avoidance of problems; 16. Social withdrawal.

We found statistically significant associations between the variables of fear of COVID-19,
stress with COVID-19, technological stress (total), technological overload (technological stress),
and techno-complexity (technological stress). We also found inverse relationships between
the fear of COVID-19 in students and the use of the coping strategy cognitive restructuring.
The variable resilience, comprising personal competence and acceptance of oneself
and life, was found to be positively correlated with the coping strategy problem solving.
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We found statistically significant associations between stress with COVID-19 and
technological stress (both in its total score and in its three dimensions, namely, technological
overload, techno-invasion, and techno-complexity.)
Technological stress (Technological overload and techno-invasion) was found to be
negatively correlated with a greater use of the coping strategy problem solving. Likewise,
the technological overload dimension was also found to be negatively correlated with the
coping strategy emotional expression, and the techno-complexity dimension was found to
be negatively correlated with cognitive restructuring.
The personal competence (Resilience) and acceptance of oneself and life (Resilience)
were significantly related to the dependent variable, predicting 24.0% of the total variance
(R2 = 0.240, F(2267) = 2.267, p < 0.001) of the problem-solving strategy (Table 4).
Table 4. Regression of problem solving from the variables fear of COVID-19, resilience, stress with
COVID-19, technological stress, and self-esteem.
Problem Solving (R2 = 0.240)
Independent Variables

B

95% CI

β

SE

p-Value

Lower Upper
Limit Limit
Personal competence
(Resilience)
Acceptance of oneself and life
(Resilience)

0.13

−0.23

0.02

0.33

0.05

0.02

0.47

0.15

0.79

0.42

0.16

0.00

R2 : determination regression coefficient; B: estimators of regression coefficients; β: estimators of standardized
regression coefficients; 95% CI: 95% confidence interval for B; β: adjusted coefficient of multiple linear regression
analysis; SE coefficient standard error; p: level of critical significance.

4. Discussion
This study investigated the correlations between fear of COVID-19, stress with COVID19, technological stress associated with COVID-19, resilience, self-esteem, and coping strategies among undergraduate university students. Indeed, students and women have suffered
the most psychological impact due to the confinement generated by the pandemic [4,32–34].
The results in the present sample showed high levels of daily stress, technological
stress with different dimensions, and fear of COVID-19 in this pandemic situation. These
data are consistent with those obtained in previous studies that assess how pandemics, such
as COVID-19, heighten levels of stress, fear, and strong emotions that exceed normal levels
of intensity and frequency [1,107–109] in people who sometimes do not perceive themselves
as capable of sufficient resilience to cope with those feelings [6]. In fact, the scores obtained
in the self-perceived resilience variable in the present sample can be considered rather low
when coping with the situations generated by the pandemic. Moreover, the study sample
comprised young university students who are in an age group adapting to the university
environment, who, like other cultures facing this pandemic situation, may experience more
fear [110], and become more vulnerable to information overload and unreliable opinions
on social media [6].
Likewise, we found inverse relationships between the students’ fear of COVID-19
and the use of the coping strategy, cognitive restructuring. The importance of training for
coping strategies to deal with fear and stress, such as the cognitive restructuring strategy,
has been pointed out by professional schools of psychology and in different research
studies, especially in primary and secondary education [1]. Although studies on this
subject are still scarce in our context, in research conducted with Chinese citizens aged 18
and older, fewer mental health problems were reported by those who were less exposed to
the media and who more frequently use cognitive re-evaluation and pro-social cognitive
coping strategies [111].
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Indeed, cognitive restructuring was the third most frequently used strategy by the
students in our study sample, to face fears, daily stress, and technological stress associated
with confinement and other situations generated by the pandemic.
In this study, the obtained mean score for the resilience variable with two factors was
low compared with that obtained in an earlier study [112]; this may be because it was an
evaluation carried out in a special pandemic situation. The variable resilience, comprising
personal competence and acceptance of oneself and life, positively correlates with the
problem solving coping strategy, which has been the most used by the students of the
present sample, followed by the emotional expression strategy. Other research [1,113] has
also shown the importance of adequate regulation of emotions and recommended taking
a positive problem-solving attitude and generating pleasant emotions, either in person
or through shared actions using networks and ICT. Our study has found correlations
between resilience and the productive or functional problem-solving strategy; likewise,
other research [98] has found that psychological resilience negatively correlates with
depression, anxiety, and somatization scores. Thus, resilience is a highly relevant variable
that should be encouraged in psychological intervention programs, especially in the public
health emergency situations caused by the pandemic. Other studies conducted in other
cultures such as China also show the importance of identifying the Chinese cultural beliefs
towards the necessity of regulating emotions and the use of positive coping strategies to
actively solve problems [58], and how active coping strategies based on social support are
significantly correlated with a decrease in levels of psychological distress [114].
Other data from a study performed in the United States and Italy have also shown
that the higher the anger contagion, the higher the level of tension, and the higher the
joy contagion, the higher the predicted reduction of stress [115]. Furthermore, in another
study, lower levels of positive emotions were identified in cases of self-isolation, and
coping strategies focused on negative emotions and mental disengagement are associated
with higher levels of pandemic anxiety, with a weak association between active and
problem-oriented coping strategies and anxiety levels [116]. The study did not consider
dysfunctional coping strategies, neither acceptance nor emotion-focused coping strategies
unrelated to the deterioration of general well-being; however, it does consider the use of
mental disengagement and substance use and denial, which were associated with lower
well-being, namely lower levels of life satisfaction.
In our study, the data have also shown statistically significant associations between
the variables of stress with COVID-19 and technological stress in both its total score and
three dimensions: Technological overload, techno-invasion, and techno-complexity. Technological stress (Technological overload and techno-invasion) was found to be negatively
correlated with higher use of the problem solving coping strategy; technological overload was also found to be negatively correlated with the emotional expression coping
strategy, and techno-complexity was found to be negatively correlated with cognitive
restructuring. Similarly, another study reported positive relationships between workload,
techno-stressors, work-family conflict, and behavioral stress [22]. While the technological dimension has negative aspects such as work overload and information saturation
through ICT [22], it is also worth mentioning the possibilities offered by ICT, networks,
and media when their use is pedagogically appropriate and when they are used to keep
people virtually connected with their contacts and support through video calls, chats, etc.
Likewise, as it is reluctantly suggested in some studies, it is necessary to encourage research
that considers the use of ICTs based on the neuroeducation approach, especially in the
current pandemic situation [21,117], which could decrease psychological distress [118,119].
Furthermore, the Internet has differential effects; while it can connect people with resources
and social support networks, it also allows the development of an information-seeking
strategy that reinforces the constant checking of negative information and is associated
with a greater presence of negative symptoms. Other studies [120,121] pointed out that
the COVID 19 pandemic has further increased students’ reliance on technology, which
could generate more stress, uncertainty, overload, and complexities. In another study in
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university students, [122] found differences in the causes and effects of stress between men
and women, with both sexes using computers as one of the most frequent coping strategies.
Consistent with the findings of our study, it has been observed that excessive use of
social networks can have a greater psychological impact; people who use social networks
less show a higher level of impact, which is understood as a higher level of emotional
distress [34]. The role of the Internet in these pandemic situations needs further examination, as some studies have shown a greater presence of mental health problems in
people who use the Internet for longer periods of time continually searching for health
information [32,122].
As in other studies [24,123], numerous psychoeducational implications can be derived
from this type of study, such as those related to a more effective evaluation of the pandemic’s effects on people’s health, to develop psychological interventions that can reduce
its impact on the creation of psychological and academic support programs to make people
feel safer with a more empathetic communication system, the direct participation of the
most vulnerable people, and more effective and accurate information and communication
through the appropriate use of social networks and the media. Such use could contribute,
among other aspects, to a more adaptive expression and emotional management in this
pandemic situation. Moreover, as stated in other research (e.g., [84]), active, problemfocused coping, and positive coping strategies such as seeking social support, positive
thinking, and problem solving should be encouraged, with the role of the media being
fundamental in this respect [124].
Future studies should evaluate the impact of educational initiatives considering the
resilience and self-esteem of and coping strategies used by university students. Further
research should be multi-centered. A longitudinal study should be designed to assess how
the variables investigated in this research can change as participants get older, and multi-level
analysis could be performed by adding other study variables such as academic performance.
This exercise’s priority is a basic evaluation of the scores obtained in the first courses in which
the students present more anxiety, fear, and academic stress [125], to guide them and design
intervention programs to face the changes generated in this situation. We are promoting a
program that contributes to the improvement of the use of more productive and effective
coping strategies, resilience, and self-esteem as protective factors that contribute to reducing
levels of fear, stress with COVID-19, and technological stress.
These findings might inform practical interventions that have a significant social impact. As a direction for future research, we call for further analysis based on students’ class
background, extracurricular work to earn their living, and how the pandemic affected their
(and their families’) education, work, and financial status. Future research needs to delve
into the role that gender socialization might play in influencing coping skills. It should also
continue examining gender-based differences in resilience and self-esteem. In this study,
the female participants perceived themselves as “incapable of sufficient resilience,” yet they
reported higher self-esteem levels. This suggests the need to investigate how self-esteem
affects coping strategies and perceptions of resilience for different genders. It is possible
that because women are socialized from an early age to take on more responsibilities—that
is, caring for children and the home in addition to earning wages—they have a higher
capacity to endure and persevere, with the concomitant increase in stress and anxiety.
Anxiety is known to cloud perception, so high anxiety levels might cause some women to
fail to recognize their own resilience.
We intend to use these results to address stress-related problems beyond those caused
by the pandemic, helping generate greater self-knowledge among university students.
People need to assess their own fear, stress, and anxiety levels to adopt coping mechanisms
and experience resilience. We intend to organize workshops to boost participants’ selfknowledge so they can identify symptoms/behaviors that require coping mechanisms.
The workshops will evaluate participants’ stress and train them to use effective, productive
coping strategies for daily stress. We will use an educational innovation project and tutorial
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action in the university environment. Inducing a positive appreciation of innovation [29]
can help prevent techno-distress.
Given our present situation, future events are also likely to prompt fear, anxiety, and
stress. Therefore, this innovation project could promote evaluations, academic sessions,
and tutorial action to prevent academic and daily stress, improve self-esteem, and teach
more effective and satisfactory coping strategies. Likewise, in coherence with the multidimensional model of Gratz and Roemer [67] that is defended in this study, guidelines could
be provided to improve emotional regulation and social and psychological well-being
among university students. The Academic Guidance Unit should design training actions
and materials to guide students, provide them with tools to face technological stress, and
help prevent overload and computational fatigue by improving perceived self-efficacy,
time management, and task planning with adequate and satisfactory use of ICT.
Intervention programs that promote effective coping strategies against daily stress
(e.g., active solution-oriented and positive attitude instead of keeping the problem to oneself) should be designed to ensure adequate emotional adjustment. In that sense, there is an
increasing interest in developing programs of education for emotional regulation, educational coaching, etc. that emphasize the importance of designing activities that contribute
to the acquisition of socioemotional competencies and that pay increasing attention to the
emotional dimension [76,126] and to stress management by promoting mindfulness [1].
Universities need to increase social support and offer services and programs that maximize
protective factors and minimize risk factors [127]. Our study has also shown that contexts,
such as education, must contribute to the promotion of social networks, technology, and
Internet services to curb the effects of both the pandemic and the info-demic [128].
This study may be limited by the application of only self-report measures, and there
is a need for a longitudinal study to see how scores change in different courses as well as
in other degrees and centers. Moreover, student participants voluntarily took part in this
study and they were not randomly selected. Therefore, the generalization of the results
may be limited, and the data should be considered with due caution.
5. Conclusions
This research has shown that fear of COVID-19, daily stress, and technological stress
are associated with resilience and coping strategies. Specifically, we identified an inverse
relationship between the students’ fear of COVID-19 and the use of the cognitive restructuring coping strategy, while we identified a direct positive correlation between the variable
resilience (Personal competence and acceptance of oneself and life) and the problem solving
coping strategy.
Technological stress (Technological overload and techno-invasion) was found to be
negatively correlated with the use of the problem solving coping strategy. Likewise,
technological overload was also found to be negatively correlated with the coping strategy,
emotional expression, and techno-complexity was found to be negatively correlated with
cognitive restructuring.
This information could help services prevent stress with COVID-19 in educational
settings and finally lead to better self-esteem and academic performance.
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