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Abstract

Aims
The objective of this study was therefore to analyze the effect of exceptionally stressful situ-

ations, such as the current health risk, on the cognitive and emotive state of the individual,
that is, perceived threat and emotional state on affect and mood.

Method

This was a cross-sectional study with snowball sampling. The sample came to 1014 Span-
ish adults (67.2% women and 32.8% men). The Perception of Threat from COVID-19 ques-
tionnaire, the Affective Balance Scale and the Mood Evaluation Scale were used.

Results

The results showed that the perception of threat from COVID-19 was related positively to nega-
tive affect and emotional signs, that is, sadness-depression, anxiety and anger-hostility. There
was a direct positive effect of perceived threat from COVID-19 on sadness-depression, anxiety
and anger-hostility moods, while anxiety and anger-hostility had a direct positive effect on per-
ception of threat from the virus. Thus, there was a circular relationship, in which perceived
threat influenced the presence of negative mood, and negative mood, in turn, linked to emo-
tions of irritation and agitation from a present situation, promoted the feeling of threat.

Conclusions

A negative affective balance increases both one’s perception of threat from COVID-19 and
negative mood. Thus, knowing the emotional and cognitive effects on the population would
enable measures to be put into service to facilitate their effective coping.
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Introduction

Generalized transmission of the novel coronavirus called SARS-CoV-2 or COVID-19 detected
in China in December 2019 has placed international public healthcare in check [1,2]. Within
the Spanish borders, this has generated a scenario in which the response capacity of the health-
care system depends on the service of healthcare professionals and the disposition of the popu-
lation to maintain the requirements of isolation, hygiene and social distancing to reduce
exposure to contagion [3].

Perception of threat from the disease

Beyond the danger to health, the presence of this state of emergency and constant worry
increase stress factors, with a consequent increase in anxiety, and even development of emo-
tional disorders [4,5]. The perception of threat to one’s health is based on perceived suscepti-
bility (that is, belief of vulnerability to and possibility of contracting the disease) and in
perceived severity (that is, beliefs related to changes that having the disease would cause in all
areas of life) [6]. A state of extended hypervigilance, feelings of life-threatening danger and
strong sensitivity to the appearance or recurrence of the disease are characteristic of those who
show high perception of threat [7]. Thus, beyond physical health, people at risk and patients
diagnosed with COVID-19 may experience fear from the consequences of infection, such as
death or severe physical disability [8]. Such emotional disturbance combines with boredom,
loneliness and anger that could appear in quarantine [9].

Impact of quarantine on emotional state

Concern for one’s health, especially among those who live where the outbreak is worst, is com-
bined with the home confinement decreed by the state of emergency [10]. Although there are
significant gaps in treatment and primary prophylactic measures, such as vaccines, in this epi-
demic [11], the need for those at risk to be isolated is conclusive and requires a high level of
coordination and citizen responsibility [12]. This confinement can generate negative conse-
quences to physical and psychological wellbeing, such as anxiety and insomnia, promoted by
alteration of physiological and circadian rhythms. However, of much greater concern is the
psychological impact [13]. Stressful factors such as prolonged confinement, fear of infection,
frustration, boredom, inadequate information, lack of contact with other persons outside of
those with whom one lives, lack of personal space in the home and financial loss increase
worry and individual perception of threat [14], especially when there is no way to cope con-
structively with the adversity [15]. In this situation of great stress and uncertainty, it is normal
to develop a stronger perception of threat, characterized by assignment of negative meaning to
originally neutral stimuli [16]. The perception of threat generates emotional and mood alter-
ations and vice versa, such that the state of anxiety and changes in humor can also lead to
heightened perception of threat [17].

In this case, sudden changes and unexpected situations, such as the population is now con-
fronting with COVID-19, are perceived as physical or mental threats, challenging one’s ability
to control the situation. Any situation creating an emotional impact dominating one’s usual
coping strategies can generate anxiety and apprehension in individuals who normally would
be mentally balanced and healthy [18]. With regard to emotional control and stress manage-
ment, individual variables such as emotional intelligence, self-efficacy and optimism have been
shown to be determinant [19,20,21,22]. Emotion regulation processes based on conscious
emotional control facilitate positive affective experiences, contrary to automatic and precon-
scious, which are related to negative affect [23].
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Fig 1. Hypothesized mediation models.
https://doi.org/10.1371/journal.pone.0235305.g001

Referring specifically to the impact of confinement because of COVID-19, Moreira de
Medeiros et al., [8] suggest that quarantine can generate feelings of boredom, loneliness and
anger. Along this line, studies done in Asian populations, where isolation measures began
much earlier than in Spain, show how individuals during the epidemic experienced a moderate
or severe psychological impact and usually showed depressive symptoms and higher anxiety
and stress [13].

In view of the above, the objective of this study was to analyze the effect of exceptionally
stressful situations, such as the current health risk, on the cognitive and emotional state of the
individual, that is on the perception of threat and emotional state, both on effects and mood.
The starting hypothesis was that perception of threat in the exceptional state of health emer-
gency caused by COVID-19, affects one’s emotional situation (Model 1), and this, in turn,
affects perception of risk (Model 2), in which positive and negative affect balances act as medi-
ators in these relationships (Fig 1).

Method
Participants

The original sample of general Spanish population was N = 1043. Based on answers to control
questions (CQ), those cases in which random or incongruent answers were detected were dis-
carded (-29), leaving a final sample of 1014, all of them residents of Spain in 19 autonomous
regions, but 37.9% were from Andalusia and 27.5% from Madrid.

The mean participant age was 40.87 (SD = 12.42), in a range of 18 to 76. The sample was
made up of 67.2% (n = 681) women and 32.8% men, with a mean age of 39.88 (SD = 12.35)
and 42.92 years (SD = 12.33), respectively.

Marital status was 60.1% (n = 609) married or with a stable partner, 30.9% (n = 313) single,
8.1% (n = 82) divorced or separated, and the remaining 1% (n = 10) widowed. 35.9% (n = 364)
of the participants stated they had minors in their care.

With respect to education, 78.7% (n = 798) had a higher education, followed by 16%

(n = 162) with secondary education, 5% (n = 51) with primary school and 0.3% had no formal
education.

The whole sample, at the time data were collected, were ordered confined to their homes by
the State of Emergency decreed by the government of Spain in response to the current

PLOS ONE | https://doi.org/10.1371/journal.pone.0235305 June 25, 2020 3/11


https://doi.org/10.1371/journal.pone.0235305.g001
https://doi.org/10.1371/journal.pone.0235305

PLOS ONE

Threat of COVID-19 and emotional state during quarantine

COVID-19 pandemic. Of all those surveyed, 15.4% (n = 166) said they had a positive case of
coronavirus infection close to them.

Instruments

An ad hoc questionnaire was prepared for collecting sociodemographic characteristics. Items
included sex, marital status, age, education and if there was anyone with coronavirus close to
them.

The Brief Illness Perception Questionnaire (BIP-Q) [24], in the brief [25] Spanish version
validated for COVID-19 [26] was used for this study. This instrument consists of five items
answered on a 10-point Likert-type scale which finds a single dimension, perception of threat
from the disease, for which reliability was w = 0.68; GLB = 0.72.

Emotional state during the past week was evaluated with the Affective Balance Scale (ABS)
[27]; adapted to a Spanish population [28]. This instrument consists of 18 items in which the
subjects must say whether they have experienced the states indicated in the past week rated on
a Likert-type scale with three answer choices on the frequency (1 = “little or never”, 2 = “Some-
times”, 3 = “A lot or usually”). The scale directly measures both positive and negative affect.
The reliability indices found were w = 0.82, GLB = 0.83 and w = 0.79, GLB = 0.82, respectively.

Their emotional condition at the time of evaluation was analyzed with the Mood Evaluation
Scale (EVEA) [29]. This instrument evaluates transitory moods, classifying them in four sub-
scales (anxiety, sadness-depression, anger-hostility and joy). It has 16 items rated on a scale of
0 (none) to 10 (a lot) indicating how much the subject identifies with the different moods enu-
merated. Reliability was w = 0.88, GLB = 0.89 for anxiety; w = 0.88, GLB = 0.90 for sadness-
depression; w = 0.96, GLB = 0.97 for anger hostility; and w = 0.85, GLB = 0.88 for joy.

Procedure

This cross-sectional study was carried out in a sample found by snowball sampling, by publi-
cizing it on social networks and by texting during the first week of confinement of the Spanish
population from March 18 to 23, 2020. A CAWI (Computer Aided Web Interviewing) survey
was used for data collection, including, in addition to the three validated questionnaires, a
series of questions for collecting sociodemographic data (age, sex, marital status, education)
and others on their current situation (minor children in their care, or positive coronavirus
cases in their closest environment). Participation was voluntary, and before answering the
questionnaire, participants were given information on the study and its purpose on the first
page, where they also had to check a box indicating their informed consent before they could
start taking the survey. They were also asked to answer sincerely, guaranteeing the anonymity
of their answers. For control of random answers, a series of control questions were included
throughout the questionnaire. The study was approved by the University of Almeria Bioethics
Committee (Ref. Favorably reported on March 24, 2020).

Data analysis

First, Pearson’s pairwise correlation coefficients were determined. Then the descriptive statis-
tics for the variables of the study were presented.

Participants were grouped according to the Affective Balance Index (ABI), on which scores
below 0 show a “negative affective balance” and above 0 a “positive affective balance”. A third
group, which we called the “neutral group”, was made up of those whose score was equal to 0.
A t-test for independent samples was performed to find out whether there were any differences
between the groups (Negative and Positive Affective Balance) in perceived threat from the dis-
ease. Furthermore, the Bayesian alternative, which enables estimation of evidence in favor of
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Table 1. Pearson correlations and descriptive statistics.

BIP-Q EVEA /EBA Pearson’s r Lower 95% CI Upper 95% CI Mean Stand. Dev.
PERCEIVED THREAT M = 30.74, SD = 6.63 Sadness-Depression 0.47 *** 0.430 0.525 4.98 2.24
Anxiety 0.60 *** 0.567 0.645 5.79 2.22
Anger-Hostility 0.43 *** 0.388 0.488 4.81 2.62
Joy -0.18 *** -0.245 -0.126 4.42 1.79
Positive affect -0.22 %+ -0.285 -0.168 16.31 3.71
Negative affect 0.50 *** 0.452 0.545 16.16 3.70

= p <001

https://doi.org/10.1371/journal.pone.0235305.t001

the hypothesis using the Bayes Factor, was also calculated. JASP statistical software ver. 0.11.1
[30] was used for estimating the Bayesian ¢-test. The Cauchy prior width was 0.707 as predeter-
mined by the software [31].

Starting out from the results of the correlation analyses, several mediation models were pro-
posed. Specifically, two mediation analyses were done with predictors, mediators and multiple
result variables. Model estimation was performed applying statistical corrections, including
the item on the close presence of a COVID-19-positive case as a confusion variable. JASP ver.
0.11.1 [30] based on the lavaan software [32] was used for this. To prove whether there was an
indirect effect, bootstrapping was applied, calculating the confidence intervals with the bias-
corrected percentile method as suggested by Biesanz, Falk & Savalei [33].

To examine the reliability of the instruments used for data collection, McDonald’s Omega
[34] coefficient was estimated, following the proposal and indications of Ventura-Le6n and
Caycho [35]. The Greatest Lower Bound (GLB) was also calculated.

Results
Preliminary analyses: Correlations and descriptive statistics

As shown in Table 1, perceived threat from the disease correlated positively with negative
moods such as Sadness-Depression, Anxiety and Anger-Hostility, and on the contrary, was
negatively correlated with the Joy subscale.

In relationships with affect, perceived threat from the disease correlated negatively with
Positive affect and positively with Negative affect.

Moreover, classification of the ABI resulted in three groups: Negative Affective Balance,
Positive Affective Balance and the group we called “neutral”, because they scored an ABI = 0.
This group (n = 66) was discarded for the comparison of means, using only the differences
between the Negative (n = 461) and Positive Affective Balance (n = 487).

Table 2 shows the statistically significant differences between the two groups, where the
negative affective balance group had a higher mean score in perceived threat from the disease
than the positive affective balance group (Fig 2A). The Cohen’s d of over 0.8 indicates a large
effect size.

Table 2. Affective balance groups and independent samples t-test.

Negative Affective Balance | Positive Affective Balance t Mean Dif. SE Dif. 95% CI Cohen’s d
N M SD N M SD Lower Upper
Perceived Threat 461 33.43 5.53 487 28.08 6.64 13.42%** 5.34 0.39 4.564 6.127 0.87

https://doi.org/10.1371/journal.pone.0235305.t1002
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Fig 2. Descriptives and inferential plots. © = Positive affect, ® = Negative affect.

https://doi.org/10.1371/journal.pone.0235305.g002

The Bayes Factor (BF) was also computed to test the weight of available evidence in favor of
the alternative hypothesis (H;) on the existence of differences between groups against the null
hypothesis (Hy) that there is no significant difference between groups. The data found on the
differences between groups support the evidence in favor of the alternative hypothesis (BF; =
2.133x10%*), which revealed extreme evidence in favor of H;. The inference graphs corre-
sponding to the Bayesian statistic are shown in Fig 2B, 2C and 2D.

Mediation models

As a starting point, in line with the hypothetical

circular model presented above (Fig 1) and to

formulate the mediation models, we asked ourselves two questions: 1) How does perceived

threat from COVID-19 affect mood? (Model 1),

and 2) How does mood affect perceived threat

from COVID-19? (Model 2). And in both cases, are positive and negative affect mediators in

these relationships?

As observed in Table 3, the perception of threat had a direct positive effect on moods that
could be qualified as “negative” (Sadness-Depression, Anxiety, Anger-Hostility).

Indirect effects observed were that positive affect mediated in the relationship of perceived
threat and Sadness-Depression and Joy. Negative affect exerted a mediating function in the
relationship between perceived threat and the four moods, positive for Sadness-Depression,

Anxiety, Anger-Hostility, and negative for Joy.
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Table 3. Direct, indirect and total effects (Model 1).

Direct effects 95% CI

Estimate Std. Error z-value p Lower Upper
PTcovin.1s — S-D 0.171 0.026 6.688 < .001 0.121 0.221
PTcovin.1s — ANX 0.360 0.025 14.652 < .001 0.312 0.408
PTcovip.1o — A-H 0.256 0.031 8.349 <.001 0.196 0.316
PTcovip-10 — JOY 0.027 0.030 0.894 0.371 -0.032 0.086
Indirect effects 95% CI

Estimate Std. Error z-value P Lower Upper
PTcovip-10 — @ — S-D 0.032 0.007 4.657 <.001 0.018 0.045
PTcovip.19 = ® — S-D 0.276 0.020 13.819 <.001 0.237 0.316
PTcovip.19 = ® — ANX 0.010 0.005 1.935 0.053 -1.323e -4 0.021
PTcovip.ie — @ — ANX 0.236 0.018 13.062 <.001 0.200 0.271
PTcovipas — @ — A-H -2.099¢ -4 0.006 -0.033 0.974 -0.013 0.012
PTcovipas — @ — A-H 0.183 0.019 9.808 < .001 0.147 0.220
PTcovin.1s — @ — JOY -0.106 0.016 -6.773 < .001 -0.137 -0.075
PTcovin.1s — @ — JOY -0.105 0.017 -6.357 < .001 -0.138 -0.073
Total effects 95% CI

Estimate Std. Error z-value P Lower Upper
PTcovip.10 — S-D 0.479 0.028 17.310 <.001 0.425 0.533
PTcovip.10 — ANX 0.606 0.025 24.202 <.001 0.557 0.655
PTcovip-10 — A-H 0.439 0.028 15.514 <.001 0.384 0.495
PTcovip.19 — JOY -0.184 0.031 -5.954 <.001 -0.245 -0.124

PTcovip-10 = Perceived Threat COVID-19, S-D = Sadness-Depression, ANX = Anxiety, A-H = Anger-Hostility, JOY = Joy. © = Positive affect, ® = Negative affect.

Delta method standard errors, bias-corrected percentile bootstrap confidence intervals.

https://doi.org/10.1371/journal.pone.0235305.t003

The proportion of variance explained for each of the predictor variables in mediation
Model 1 is the following: 51% (R? = 0.510) for Sadness-Depression, 54.7% (R* = 0.547) for
Anxiety, 29.3% (R?=0.293) for Anger-Hostility, and 31.9% (R?=0.319) for Joy. For the media-
tors we found 5.2% (R? = 0.052) for Positive affect and 25% (R* = 0.250) for Negative affect.

In Table 4, Anxiety and Anger-Hostility show a positive direct effect on perceived threat
from COVID-19. As indirect effects observed, experiencing negative effect exerted a mediating
role in the relationship between perceived threat and Sadness-Depression, Anxiety and Joy,
negative in the last mood. There was no mediation by positive affect in any relationship.

Finally, in Model 2, the proportion of explained variance of the predictor variable (per-
ceived threat) is 39.4% (R’ = 0.394). For each of the mediators, we found 32.6% (R? = 0.326)
for Positive affect and 55.4% (R’ = 0.554) for Negative.

Discussion

This study analyzed the cognitive and emotional (affective and mood) states of individuals in
preventive quarantine. The results confirmed our starting hypothesis. First, they found that
perceived threat from COVID-19 was related positively to negative affect and emotional states,
that is sadness-depression, anxiety and anger-hostility, while the relationship shown with posi-
tive affect and feeling of joy was negative. According to the literature, confinement can cause
severe consequences for psychological wellbeing [13], as negative feelings usually appear [8]. It
is also an uncertain situation, when it is unclear where events will lead to, which causes high
stress, and an increased perception of threat [16]. Strong perception of threat for one’s health
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Table 4. Direct, indirect and total effects (Model 2).

Direct effects

$-D — PTcovip-19
ANX — PTcovip.1e
A-H — PTcovipas
JOY — PTcovip-1e

Indirect effects

$-D — © — PTcovip.19
$-D — ® — PTcovip.19
ANX — © — PTcovip-19
ANX — ® — PTcovip-19
A-H— © — PTcovipae
A-H — © — PTcovip-19
JOY — © — PTcovipas
JOY — ® — PTcovip1s
Total effects

S-D — PTcovip-19
ANX — PTcovip-19
A-H — PTcovip-19
JOY — PTcovip-1s

95% CI
Estimate Std. Error z-value p Lower Upper
0.023 0.038 0.605 0.545 -0.052 0.098
0.431 0.039 11.030 < .001 0.354 0.508
0.088 0.032 2.761 0.006 0.025 0.150
0.036 0.030 1.218 0.223 -0.022 0.094
95% CI
Estimate Std. Error z-value p Lower Upper
0.010 0.006 1.593 0.111 -0.002 0.022
0.056 0.015 3.857 <.001 0.028 0.085
0.003 0.003 1.217 0.223 -0.002 0.009
0.050 0.013 3.787 <.001 0.024 0.076
-0.004 0.003 -1.362 0.173 -0.010 0.002
0.009 0.005 1.886 0.059 -3.348e -4 0.017
-0.023 0.014 -1.660 0.097 -0.050 0.004
-0.018 0.006 -3.280 0.001 -0.030 -0.007
95% CI
Estimate Std. Error z-value p Lower Upper
0.090 0.036 2.505 0.012 0.019 0.160
0.484 0.037 12.945 <.001 0.411 0.558
0.092 0.032 2.895 0.004 0.030 0.155
-0.005 0.026 -0.205 0.837 -0.057 0.046

PTcovip-10 = Perceived Threat COVID-19, S-D = Sadness-Depression, ANX = Anxiety, A-H = Anger-Hostility, JOY = Joy. © = Positive affect, ® = Negative affect.

Delta method standard errors, bias-corrected percentile bootstrap confidence intervals.

https://doi.org/10.1371/journal.pone.0235305.t004

can, in turn, cause an altered affective state and feelings of irritation, anxiety, despondency or
sadness [9,18]
Similarly, differences were found in perceived threat from the pandemic according to the
affective balance during the previous week of confinement. The analyses found two opposite
groups, one framed by positive affect and the other by negative. The latter showed a higher
mean score in perceived susceptibility to disease, which coincides with previous literature [5].
Finally, a circular relationship, as also observed by other authors [17], was found, in which
perceived threat influenced the presence of negative mood, and negative mood, in turn, was
linked to irritation and nervousness in the current situation promoted by the individual’s feel-
ing of threat. Thus, perceived vulnerability to contagion increased the individual’s perception
of threat [7,16], which promoted negative mood [8,13], while emotions of hostility and dis-
tress, partly generated by the perception of threat from COVID-19 itself and sudden confine-
ment [14], affected the cognitive state, increasing apprehension [18]. In both cases, the
negative affective state mediated in this relationship.
This study had some limitations which should be mentioned. First, variables such as age or
sex, which have been shown to be determining in the evolution of the virus, were not taken
into account. Both sociodemographic variables could be closely related to perceived threat

from COVID-19. Since most of the sample were women and the mean age has not been associ-
ated with high mortality, the model’s generalization to the overall population would have to be
tested. Neither were COVID-19 symptoms or diagnosis in the individual or in close friends
and family, or perceived health condition considered, which could have affected the perception
of threat from the disease. It should also be mentioned that in spite of the large number of
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studies on the variables dealt with here in highly stressful situations, there are no previous
studies analyzing them together with mediation models, which in turn, decreases the possibil-
ity of comparing our results. In addition, it should be mentioned that the data were taken at
the beginning of the quarantine, specifically, during the second week of confinement. Thus,
the results of this study should be taken with caution, since the emotions shown and percep-
tion of risk during this initial period may have changed over time as the confinement decree
was extended and the virus spread.

Practical applications

The current COVID-19 health emergency has completely changed the daily life of the Spanish
population. Both the confinement scenario and the spread of the virus, as well as associated
consequences could cause alteration of people’s cognitive and emotional state through per-
ceived threat from the virus and development of negative affective balance and feelings. There-
fore, knowledge of the variables associated with the development of these alterations is
fundamental to prevention and coping with confinement in similar populations and in the
context following the pandemic, where recovery of psychological wellbeing will become a pri-
mary goal. The results of this study show how perceived threat is a risk variable for develop-
ment of negative mood and vice versa, operating as a mediator in this circular relationship of
negative affective balance, which increases both effects.

As the most effective healthcare measure for reducing the incidence of the coronavirus pan-
demic is quarantine, and globalization and travel of the population facilitate the probability of
similar situations occurring again, knowledge of the emotional and cognitive effects on the
population could enable measures that facilitate their more effective coping to be put to use.
The results of this study will be put into practice with the implementation of a psychoeduca-
tional program for working on the emotional state (EMOCOVID). Thus, in view of the affec-
tive and emotional alterations found during the quarantine and their relationship to perceived
threat, it is intended to design a program to facilitate emotional management with daily activi-
ties related to knowledge, connection and management of emotions that could appear during
quarantine.
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