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ABSTRACT

During the COVID-19 pandemic, sleep patterns may be altered in the absence of clear routines, due to the threat
of latent risk of infection, symptoms of fear and stress that affect sleep quality and favor the development of
sleep disorders are strengthened. The aim of this study was to evaluate the mediating role of traumatic stress
between fear of COVID-19 and insomnia during the COVID-19 pandemic in university students in the Peruvian
city of Metropolitan Lima. Observational, quantitative and predictive study. The research sample consisted
of 469 university health students, of whom 244 (52%) were women aged 18 to 26 years (median age=23.36).
Structural Equation Modeling (SEM) was applied as a statistical technique for mediation analysis. The results
show adequate fit indices of the SEM mediational model, where the relationships between the study variables
were significant. The indirect pathway of traumatic stress between fear of COVID-19 and insomnia presented
practically significant indirect effects for clinical research (=0.32; =0.56) that were greater than the direct
effect (/=0.25), which demonstrate the mediating effect of traumatic stress on the relationship of the variables.
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because of the current pandemic[6,7]. Also, there

INTRODUCTION is an increased prevalence of comorbidity in the
) symptomatology of psychological distress, stress,
In the current pandemic context, young and fear due to COVID-19 [3,5]. Affecting many

university students are more exposed to high
levels of stress that affect their physical and
mental health [1], and a greater threat to their
lives due to the risk of infection by COVID-19.
The World Health Organization considers that
any sudden and catastrophic event that affects
people's health is considered a disaster [2]. As
referred to, the COVID-19 pandemic is a disaster
for many given the great risk of constant threat of

vulnerable groups including college students
[8.9]. University students face new challenges
in coping and adapting to a new lifestyle given
the change in academic responsibilities due to
the closure of universities and online teaching,
added to the limitation of personal and social
life management due to the alteration of daily
activities and insecurity about personal and

. 1 family health.
mortality and morbidity, where the consequent y
measures of social distancing and self-isolation Fear is one of the most natural emotions that are
reinforce negative symptoms in mental health [3]. produced when faced with a real or perceived
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threat and present physiological symptoms such
as muscle stiffness or accelerated breathing
[10]. This emotional concept is one of the most
common psychological phenomenain the current
pandemic associated with the presence of
anxious, depressive and stressful symptoms [5],
which reinforces the development of emotional
problems in people with greater psychological
vulnerability.

Greater manifestations of fear have been
reported in people given the perception of the
prevalence of latent threat of infection, which
can alter mood, physiological arousal, and
reactivity to external stimuli, generated by the
abundant and saturated information related
to COVID-19 disseminated by social networks,
which reinforces greater uncertainty and fear of
infection by COVID-19 [11]. The combined effect
of misinformation and fear generates a growing
mistrust that can lead to the development of
COVID-19 stress disorder [12].

Stress is a type of negative emotional experience
linked to other physiological, biochemical,
behavioral and cognitive responses, stress is
consequent to various reactions of a physical,
social or psychological nature [13]. The risk of
stress is greater in the face of unpredictable and
uncontrollable events; given the current threat
to physical health from the pandemic, higher
levels of perceived stress have been reported in
conjunction with anxiety and depression [5,12].

Unpredictable stressors tend to alter sleep
quality [13], previous studies report thata higher
degree of perceived stress results in poorer
sleep quality [14,15], therefore, stress can be
considered as an essential component in the
development of sleep disorders [16]. Students
of health sciences usually present rumination or
excessive worry before the completion of tasks
and exams that affect sleep deprivation and are
more vulnerable to develop chronic insomnia
[17].

Insomnia is referred to as the unsatisfied
experience given the quality or duration of sleep
that impacts the person's daily activities [18],
this phenomenon is more concurrent in subjects
with an excessive level of stress, who present
a destabilization in physical functioning and
mental state with alterations in the rhythm and
duration of sleep [19].

Currently, many university students present
concerns about the complications of graduation
and job search given the job instability generated
by the COVID-19 pandemic, which leads to a
greater psychological burden and vulnerability
that in turn leads to decreased sleep [20]. This
reduces the ability to cope with personal and
socialneeds,and also producesvariationsinthe
emotional state and affects bodily responses
such as sleep duration [21]. Therefore, the
present study seeks to evaluate the mediating
role of stress between COVID-19 fear and
insomnia in Peruvian university students of
health sciences.

MATERIALS AND METHOD

The present study is observational, quantitative,
and predictive. The research sample consisted
of 469 Peruvian university students, of whom
244 (52%) were women aged 18 to 26 years
(Median=23.36, SD= 2.26). Those who studied
health science careers such as nursing,
nutrition, psychology, etc. were included. The
sample data meet the requirements given the
a priori power analysis with the consideration
of anticipating a median effect size of 0.20 due
to indirect effects being smaller than direct
effects in mediation models, with a power
level set at 0.95 and a significant alpha of 0.05.
The minimum required size needed to detect
a significant effect was 460 participants for
the model proposed using structural equation
modeling (SEM) [22].

Instruments

A standardized measure for the assessment
of traumatic stress was considered using the
Impact of Event Scale with Modifications for
COVID-19 (IES-COVID19) measure [23]. This
measure includes feelings of stress related
to the pandemic event composed of 15 items
and two dimensions: intrusion and avoidance,
a Cronbach's alpha reliability of 0.80 was
reported for the general scale, which is based
on a Likert option response from 1 to 4 (never
to very often).

The variable of fear of COVID-19 was measured
with the Fear of COVID-19 Scale (FCV-19S)
which refers to seven most common reactions
of pandemic fear, grouped in two factors of
emotional and somatic reaction, this measure
has adequate reliability values in the Peruvian
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sample composed of five Likert response
alternatives [24].

The insomnia variable was evaluated with the
Insomnia Severity Index (ISI), a seven-item
scale rated by a five-point Likert-type scaling
(score from 0 to 4), the Spanish-adapted version
with adequate internal consistency values was
considered [25].

Statistical analysis and procedures

Questionnaires and age and sex data were
administered online given the respective
governmental measures of distance and mobility
restriction. Participants were recruited using a
snowball sampling technique through social
networks such as WhatsApp groups, Facebook
and Google groups and were encouraged to
invite their family and friends to participate
in the survey during the months of January
and February 2021. It was developed and
administered using Google forms, likewise,
the participants provided their consent to
participate in this research and publish
the results. The research was designed in
accordance with the ethical principles of the
Declaration of Helsinki and was approved by
the ethics committee of the Universidad Cesar
Vallejo.

The statistical process first considered
descriptive statistics, Pearson correlations,
confirmatory factor analysis (CFA) for the
factorial and correlational validity of the
study variables at the latent level, alpha and
omega coefficient of the instruments used. The
mediation analysis was performed using the SEM
multivariate methodology, the mediating models
consider a third variable that intervenes in the
relationship of the independent and dependent
variable (direct effect), this mediating variable
allows another causal passage (indirect)
that goes from the independent variable to
the mediator and from the mediator to the
dependent variable. The following criteria
were considered: the diagonally weighted
least squares estimation technique (DWLS)

and fit indices such as SRMR (< 0.08), RMSEA
(= 0.08), CFI and TLI (= 0. 90) and the fit
measure Chi-square statistic/ degrees of
freedom relationship (x2/gl) where values <3
are optimal in SEM model verification, which
have been used in previous research [26]. The
open access statistical program JAMOVI was
used for the respective statistical analyses.

RESULTS

Descriptive data, reliability and correlation analysis

For the three variables the respective descriptive
data of mean and standard deviation were
obtained where it highlights higher levels of fear
of COVID-19 (Table 1). Likewise, the reliability
evidence is adequate = 0.70. Finally, to perform
the mediation analysis, it is necessary that the
three variables present an adequate correlation
(Table 2).

A factor analysis of latent variables was applied
to determine the factorial and correlational
validity of the study measures, whose indicators
reported coefficients greater than 0.30 with
optimal measures of absolute and parsimonious
fit given the study data (Table 3). Subsequently,
the mediational model was evaluated, the
results refer fit indices of x2/gl=1.73, SRMR=
0.03, RMSEA= 0.03, CFI= 0.98 and TLI= 0.98 that
validate the proposed SEM model according to
the data.

Figure 1 shows the standardized coefficients that
show the significant indirect influence of fear
of COVID-19 on perceived stress by COVID-19
(£=0.32), as well as the significant indirect
effect of stress on insomnia ($=0.56). While
a direct effect was reported between fear of
COVID-19 and insomnia ($=0.25) determining
the mediating adjustment of perceived
stress with a total indirect effect of (5= 0.18)
representing in proportion a mediating effect
of 42.08% of the overall effect between such
variables ($=0.42).

Table 1: Descriptive data and reliability analysis of the study variables.

a

Fear 0.9
Stress 0.8
Insomnia 091

Mean Standard Deviation
3.75 0.45
2.83 0.31
2.35 0.43

Notes: a=alpha coefficient, w=omega coefficient.
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Table 2: Pearson correlations.

0.42**

**p< 0.001

Table 3: Structural equation fit indices of the discriminant and mediational model (n=469).

Fear
Stress 0.32%*
Insomnia 0.24**
Modelo X2/gl CFI
M1 1.7 0.97
M2 1.73 0.98

TLI SRMR RMSEA
0,97 0.04 0.04
0,98 0.03 0.03

Note: X2/gl=Chi-square on Degree of Freedom, CFI=Comparative Goodness of Fit Index, TLI=Tucker-Lewis Index RMSEA=Root mean square error of
approximation, SRMR=Standardized root mean square residual, M1=factorial and correlational model of the 3 variables, M2=mediational model.

Figure 1: SEM mediating model.

DISCUSSION

Recent research reports an epidemic of insomnia
with high prevalence rates worldwide during
the COVID-19 pandemic that exacerbate distress
and stress symptomatology [27] which may also
affect cardio metabolic health [28]. In accordance
with the reported antecedents that consider
the relationships between variables of negative
psychological impact linked to COVID-19 and
insomnia were carried out mostly in the Asian
continent, according to the literature consulted
to date there are no studies in the Latin American
context that evaluate relationships between
variables related to COVID-19 and insomnia
through the methodological rigor of multivariate
analysis of SEM. Therefore, stress was considered
asamediatingvariableintheassociationbetween
fear of COVID-19 and insomnia. Such a mediating
measure is simultaneously positively associated
with the other variables. That is, perceived stress

was not only an outcome of pandemic fear, but
also a catalyst for insomnia, whose measure of
effect through the indirect route is of greater
magnitude than the direct relationship between
fear of COVID-19 and insomnia.

College students may be concerned about the
impact of the pandemic on their studies or job
search to support their expenses, who may feel
disadvantaged by the current situation and may
be more vulnerable to developing symptoms of
fear and stress [8]. Negative emotions related to
distress, perceived threat, and insecurity about
the academic and work future produce greater
hyperactivity in the brain that makes it difficult
to sleep [29]. Such reactions may alter cognition
as they produce greater negative appraisal and
stress related to sleep problems as referred to in
Harvey's cognitive model of insomnia [30].

The literature reviewed indicates that in the
pandemic context college students may present
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difficulties in adaptive coping responses to
deal with new situations [8]. Such evidence is
demonstrated in recent research that considers
the COVID-19 pandemic as a stressful event
[1] that can produce sleep disorders such as
insomnia in this university group [4,20].

It is important that people can sleep well
during the pandemic because those who sleep
the necessary hours according to their age
are characterized by a higher immunity and
defense against viruses and diseases [31], since
the circadian system and sleep influence the
regulation of immune functions. However, the
results obtained reinforce the cross-sectional
and longitudinal findings on the relationship of
negative psychological reactions to COVID-19
and its effect on sleep quality and duration [32-
35]. These investigations present significant
effects of mediating models with respect to the
associations of fear and stress by COVID-19
[13,32]. According to a previous study in
Pakistani university students that evaluated the
relationship of both variables where anxiety
and depression measures were included, it was
reported that stress unlike anxiety has a greater
mediating effect on the relationship of COVID-19
fear and depression [32]. While another research
conducted in Bangladesh reported two sex-
mediated analyses with significant effects in both
adult males and females considering stress as a
mediator in the relationship of fear of COVID-19
and sleep quality, the results refer that female
predict higher ratios of negative psychological
impact during the pandemic context [33].

Lin et al. [36] presented a mediation model
in Iranian young adults with significant
relationships of fear of COVID-19 and insomnia,
the latter measure was jointly predicted with the
indirect effects of problematic social network use
and misinterpretation of COVID-19 information,
fear of COVID-19 had a mediating role with
higher effect size on insomnia. Another research
conducted in Iran evaluated the mediating role
of fear of COVID-19 between perceived health
status and insomnia whose direct and indirect
effects were significant [37]. Such findings refer
higher risk of people with fear symptomatology
to suffer from insomnia, which has been
evidenced by Al Mamun et al. [38] in a nationally
representative sample with more than ten
thousand Asian participants.

The complex relationship of stress and sleep is
reinforced by emotional and somatic symptoms
produced by fear, this association produces
dysregulation of stress levels that generates
stressful chronicity or chronic stress disorder
[39,40]. The comorbid finding of stress and
insomnia has been demonstrated in thousands
of Iranian participants during the pandemic
[41]. Even a recent article by Meaklim et al. [27]
composed of 2724 adults from 67 countries
with the largest number of participants from the
United Kingdom, South Africa, Australia, India,
and Ireland, showed a stronger relationship
of stress with insomnia before and after
COVID-19 quarantine. Which noted that the
group evaluated without a diagnosis of insomnia
after quarantine reported higher levels of
stress than those previously diagnosed with
insomnia. This comorbid manifestation (stress
and insomnia) has been reported in various
groups such as adolescents [39], physicians [29],
adults [27] and university students [42]. The
consequences of stress and fear of COVID-19
may affect the state of well-being, as referred by
another quantitative clinical research referring
the mediating role of stress between fear of
COVID-19 and psychological well-being in 625
Indian university students [43].

It is important to consider other variables that
may reduce high levels of such psychological
measures during a pandemic. For example, in
the study by Casagrande et al. [44], anxiety,
traumatic stress, psychological distress and
well-being were presented as mediators in the
relationship between being infected and having
knowledge of people infected by COVID-19 and
sleep quality in Italian adults, because despite
a greater indirect effect of well-being, it was
simultaneously found that traumatic stress had
a greater negative role in sleep.

The inclusion of moderating variables may
explain the modulation of such symptoms and
their association with other measures of negative
psychological impact by COVID-19, even in
indirect relationships. An example of this is the
work done by Zhao et al. [14] on 1630 Chinese
adults during the pandemic, who proposed a
moderating mediation model, whose results
refer a direct effect of stress on sleep quality
that was mediated by anxiety, where self-esteem
moderates the association between stress and
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sleep quality, i.e. this association depends on the
levels of self-esteem (high or low).

Another recent article refers that Chinese
university students present a higher level of
stress directly related to high levels of insomnia;
such measures reinforce a lower state of
security [41]. The negative relationship between
perceived security and stress is modulated by
family cohesion, where those university students
with higher stress and lower security have a
lower degree of connection and social support
with their family. While students who are more
connected with the family present lower stress
and higher security status.

According to another moderated mediation
study in Nigerian adults, a greater mediating
effect of stress symptomatology in contrast to
psychological distress was determined in the
association of fear and COVID-19 preventive
behavior, which included moderating effects
of sex that refer to higher relationships of fear
and COVID-19 preventive behavior in males
[5]. Similarly, another study in Pakistani adults
evidencedatotal mediatingeffectofpsychological
distress between fear of COVID-19 and insomnia
[45], where a significant moderate mediation
index of mindfulness was reported, where lower
mindfulness increases the relationship of fear
with distress and insomnia.

Concluding the proposed SEM mediational
analysis reports a practically significant indirect
effect of traumatic stress on insomnia, and fear
of COVID-19 also predicts it directly [46,47] this
research is essential for further studies focused
on exploring the mechanisms of the development
of sleep disorders such as insomnia.
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