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Preface to “COVID-19 Outbreak and Beyond:
Psychological and Behavioral Responses and Future
Perspectives”

The COVID-19 pandemic drastically changed our lifestyle when, on 30 January 2020, the
World Health Organization declared the coronavirus disease outbreak a public health emergency of
international concern. Since then, many governments have introduced unprecedented containment
measures, hoping to slow the spread of the virus. International research suggests that both the
pandemic and the related protective measures, such as lockdown, curfews, and social distancing,
are having a profound impact on the mental health of the population. Among the most commonly
observed psychological effects, there are high levels of stress, anxiety, depression, and post-traumatic
symptoms, along with boredom and frustration. At the same time, the behavioral response of the
population is of paramount importance to successfully contain the outbreak, creating a vicious circle
in which the psychological distress impacts the willingness to comply with the protective measures,
which, in turn, if prolonged, could exacerbate the population’s distress. This book includes: i)
original studies on the worldwide psychological and behavioral impact of COVID-19 on targeted
individuals (e.g., parents, social workers, patients affected by physical and mental disorders); ii)
studies exploring the effect of COVID-19 using advanced statistical and methodological techniques
(e.g., machine learning technologies); iii) research on practical applications that could help identify
persons at risk, mitigate the negative effects of this situation, and offer insights to policymakers to

manage the pandemic are also highly welcomed.

Paolo Roma, Merylin Monaro, Cristina Mazza
Editors
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Abstract: The COVID-19 pandemic is profoundly affecting the minds and behaviors of people
worldwide. This study investigated the differences in the need for structure among people from
different social classes and the psychological mechanisms underlying this need, as well as the
moderating effect of the threat posed by the pandemic. Using data collected from non-student adults
in China, we found that the lower an individual’s social class, the lower their need for structure,
and this effect was based on the mediating role of perceived control. However, the mediating effect
was moderated by pandemic threat, and the above relationship existed only when this threat was
low. When the level of pandemic threat was higher, neither the effect of social class nor of perceived
control on the need for structure were significant. Specifically, in higher-threat situations, the need
for structure among individuals from higher social classes and who had a higher sense of control
increased significantly, meaning the mediating effect was no longer significant. This finding showed
that under the threat of a pandemic, individuals who have a lower need for structure will still
pursue and prefer structure and order. The theoretical and practical implications of the research are
also discussed.

Keywords: need for structure; compensatory control; social class; COVID-19

1. Introduction

Since the outbreak of the COVID-19 pandemic, our social culture and way of life have
undergone profound changes [1,2]. Consequently, people are unknowingly experiencing
the effects of this pandemic in their psychology and behavior. Many researchers have
focused on the impact of COVID-19 on individuals’ subjective feelings and objective life [3].
However, underlying these different psychological performances, there may be some
common psychological basis worth exploring.

The need for structure, a basic need for human beings [4], may be one such basic
psychological variable that deserves our attention. It refers to the psychological need
to perceive one’s existence and surroundings as clear, orderly, and predictable and not
ambiguous or random [5], and could be the common inner psychological basis of many
people’s external manifestations. For example, the need for structure is concretely embodied
in our desire for clarity from the obscure events, hope to find rules for our daily work, or
our need to experience order in the products we purchase [6]. Researchers have found
that the need for structure can predict conspiracy beliefs about important social events [7],
preference for work [8], and people’s understanding of news [9]. Compensatory control
theory demonstrates that affirming social or physical structure is a means to compensate
for personal control in an uncertain situation [10]. People who lack personal control
are motivated to seek structure, order, and certainty in various ways [11]. As such, this
motivation could be the underlying process that explains much of the psychological and
behavioral performance of individuals during the COVID-19 pandemic.

1
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It is worth noting that there are individual differences in this tendency. Previous
studies have found that higher class individuals have a strong sense of personal control;
therefore, their need for structure is relatively lower [7]. However, against the background
of an uncertain environment, individuals tend to experience difficulty in maintaining
their perceptions of a structured world, as demonstrated through belief in conspiracy
theories [12], appeal of a dominant leader [13], and collective action [14], which may
reinforce the need for structure. Therefore, it is worth exploring whether the level of the
need for structure among individuals from different social classes has changed amidst the
pandemic, and what is the mediating mechanism underlying this change. This will not
only help us better understand the series of stress-related responses observed during the
pandemic but also provide suggestions for pandemic prevention practice and management.
Therefore, this study focused on the differences in the need for structure among individuals
from higher and lower classes against the background of the COVID-19 pandemic, as well
as the psychological mechanisms underlying this need.

1.1. Social Class, Perceived Control, and the Need for Structure

Studies focusing on the differences in the impact of the pandemic on individuals
of higher and lower social classes in the USA [15] or in China [16,17] indicated that it
imposed a significant negative impact on lower-class individuals. Moreover, previous
research also found that perceived control positively affected individuals [18,19], while the
need for structure negatively influenced them during the pandemic [20]. However, the
relationship between social class, perceived control, and the need for structure is yet to be
clarified. Subsequently, we explored their correlations from the existing literature (before
the COVID-19 pandemic).

First, perceived control, the degree to which an individual feels that he or she is in
control of the external world and not restricted by the environment [21], can negatively
predict the need for structure. Research has shown that the lower an individual’s perceived
control, the higher their need for structure [22]. Compensatory control theory provides
an explanation for this effect: According to the theory [6,11], feeling a sense of control is a
basic human need and provides an important guarantee for people to feel that the world
and their objective environment is safe and orderly. However, people are often faced with
situations that are beyond their control. To compensate for this lack of control, individuals’
needs for structure and order increase. Therefore, when confronted with incidents or
uncertainty, individuals may upgrade their need for structure, with the lack of control as
the psychological mediating factor. Many studies have supported this conclusion [23-25].

Second, social class, which refers to an individual’s material resources as well as their
perceptions of rank comparing with others in society [26], can positively predict perceived
control. Despite the objective indicators used to define social class in existing literature,
in recent years researchers tended to depict individuals” social class by integrating their
perception of their own status in the social hierarchy with the traditional objective mea-
surement. Therefore, several psychological studies on social class examined both the effect
of objective class (some indices representing objective social status and material position,
such as annual income, education level, and occupational reputation) and subjective class
(a person’s subjective assessment of where they are on the social ladder) [27]. Previous
research suggests that higher class individuals are more likely to have a higher sense of
control, based on both objective and subjective social class indicators [21,28]. The cognitive
theory of social class [26] attempts an explanation of this effect: The theory argues that
people who belong to higher classes are more likely to enjoy more resources in their life,
and their living environment can provide them with more protection; thus, it is easier
for such individuals to pursue and achieve important life goals and follow their own
desires freely. Conversely, due to the shortage of material resources in their life, individuals
who belong to lower classes are often subjects of their environment and must consider
more environmental factors and the influence of others in their social lives. In the long
run, individuals belonging to higher classes develop a relatively higher sense of control,
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while those of lower classes tend to possess a low sense of control [26]. These findings
have been consistently supported by different studies with East Asian [7] and American
participants [29].

Based on these two aspects, we can infer a mediating relationship among social class,
perceived control, and the need for structure. In particular, the higher the social class of
the individual, the higher their perceived control, which further leads to a lower need for
structure. Research has already found a mediation model of “social class — perceived
control — need for structure” [7]; however, the study only took college students as its
participants and only examined the effects of the subjective class, which rendered its results
less compelling. In the present study, we retested this issue by using data obtained from
adults in the context of the COVID-19 pandemic and examining the effects based both on
objective and subjective social classes. We proposed the following hypothesis:

Hypothesis 1. Participants from lower social classes have lower levels of the need for structure
than those from higher social classes, with perceived control playing a mediating role.

1.2. Moderating Effect of the Threat of the Pandemic

The above hypothesis describes the general relationship among social class, perceived
control, and the need for structure. However, considering the threat posed by the pandemic,
we speculated that the relationship between the three variables will differ. Compensatory
control theory demonstrates a lower sense of control leads individuals to seek structure,
while also proposing some potential moderating variables that could remove the nega-
tive correlation between perceived control and the need for structure [6]. For example,
individuals with lower perceived control indicated an increased preference for products
that provide structure, but for individuals with a strong belief in God this effect was not
significant [30]. The existing research on compensatory control theory has tended to focus
on the conditions under which the need for structure will not increase among people with
lower levels of perceived control [30,31]. Conversely, the present study examined whether
the need for structure increases among people with a higher sense of control under the
threat of a pandemic. Therefore, in addition to compensatory control theory, we introduced
further theoretical perspectives to analyze this assumption.

The cognitive motivation model of stress [32] can provide a new perspective to inves-
tigate this issue. This theory focuses on the relationship between the stress experienced
by individuals and their cognitive structure. Based on this model, the desire for certainty
is one of the preconditions for individuals to construct cognitive structures in stressful
situations. More importantly, the model suggests that when people feel stress and threat,
their need for certainty increases. According to this view, we can conclude that in the
context of a pandemic, people may feel pressure and threat, thus increasing their need
for structure.

Further, there may be individual differences in the effects of this increase. Studies
have shown that motivational threats most typically cause a specific motivation among
people who have relatively lower general levels of that particular motivation [33-35]. That
is, threat or stress from the environment may make the motivation salient for everyone,
although it will have a stronger effect for those with low chronic motivation, thus causing
them to become close to those that have high levels of that motivation. Therefore, if
Hypothesis 1 holds true, people from higher social classes and with a higher sense of
control will generally have a relatively lower need for structure. Therefore, we can further
speculate that in a pandemic-threat situation, those individuals (from higher classes and/or
with higher perceived control) are more likely to find their need for structure increases
significantly than those from lower social classes and/or who have lower perceived control.

Based on the above analysis, we proposed the following three hypotheses regarding
this moderating effect.
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Hypothesis 2a. The threat of a pandemic can moderate the relationship between perceived control
and the need for structure: When the level of pandemic threat is lower, perceived control negatively
predicts the need for structure; when the threat level increases, the need for structure among
individuals with higher perceived control will increase significantly, so that the predictive effect of
perceived control on the need for structure will no longer be significant.

Hypothesis 2b. The threat of a pandemic can moderate the relationship between social class and
the need for structure: When the level of pandemic threat is lower, social class will negatively predict
the need for structure; when the threat level increases, the need for structure among individuals from
higher social classes will increase significantly, so that the predictive effect of social class on the need
for structure will no longer be significant.

Hypothesis 2c. The threat of a pandemic can moderate the mediating relationship of “social class
— perceived control — need for structure” proposed in Hypothesis 1: When the level of pandemic
threat is lower, the mediating effect will be significant; when the threat is higher, the mediating effect
will not be established because the predictive effect of both social class and perceived control on the
need for structure will no longer be significant (Figure 1).

Perceived control

Pandemic threat |———

Social class | | Need for structure

Figure 1. Hypothesized moderated mediating model.

1.3. Overview of the Present Study

The present study examined the effects of both subjective and objective classes to
test the above hypotheses to obtain more robust results. Data were obtained from a
survey of non-student adults in China, and the hypothesized variable relationships and
models were examined using a cross-sectional study design. Until 20 July 2021, the daily
number of confirmed new COVID-19 cases in China had remained extremely low for
many months. However, from late July to August, there were small outbreaks of COVID-
19 in several Chinese provinces. According to official standards, several areas in China
were classified as high risk or medium risk during this period. Within this context, we
distributed questionnaires through an online platform to adults (excluding students) in
various Chinese provinces in August 2021 to collect their self-reported scores on the above
variables. We considered the official pandemic risk level (including high-risk, medium-risk,
and low-risk areas) as the index of objective pandemic threat. Since residents in different
regions of China faced different risk levels during this period, this Chinese sample was
especially suitable for testing the present study’s hypotheses.

2. Materials and Methods
2.1. Participants

We recruited adult Chinese residents who were told this was a study on public social
perceptions via Credamo (a Chinese questionnaire website, www.credamo.com (accessed
on 10 January 2022). To thank them for their time, each participant who provided a
valid response received ¥5. All participants were fully informed that their anonymity
was assured, why the research was being conducted, and how their data would be used.
As we aimed to test the effect of individuals’ social class, only non-student participants’
data were included. We included two questions to identify whether each participant’s
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data were valid, namely, “Please choose ‘strongly disagree’ for this question,” and “Please
choose not sure’ for this question,” which confirmed whether the participants had read
the questions carefully. Data from participants who failed to answer these questions
correctly were deleted. Students (according to the participants’ self-reported occupations)
and participants who did not know the pandemic risk level in their area (according to
the comparison between their self-reported risk level and the official risk level of the area
where they lived) were also excluded (see also Section 2.2.5). In total, 92 participants with
invalid data were excluded, leaving a final sample of 837 (43.8% male, N = 367, Mage =31.93,
SD = 6.82), which was higher than the recommended sample size (N ~ 250) for obtaining
stable coefficients based on the average effect size (r ~ 0.20) in social and personality
psychology [36,37].

2.2. Measures
2.2.1. Objective Social Class

Three indicators of the objective social class (i.e., educational attainment, occupation,
and monthly income) were measured. First, participants reported their education level by
choosing one of the following six options: 1 = “primary school or below”, 2 = “junior high
school”, 3 = “High school diploma or equivalent”, 4 = “junior college”, 5 = “bachelor’s
degree”, or 6 = “postgraduate degree or higher”. Second, they reported their occupations
in one of six categories, according to the classification criteria offered by previous Chinese
research [38]: 1 = “student” (excluded); 2 = “temporary workers, unemployed people,
unskilled workers, and agricultural workers, such as farmers”; 3 = “manual laborers, self-
employed workers, skilled workers, and workers at the same level, such as industrial
workers and service employees”; 4 = “general management personnel, general professional
and technical personnel, and clerical staff, such as salespersons and drivers”; 5 = “middle
management, middle-level professional and technical personnel, and assistant professional
personnel, such as doctors, teachers, and engineers”; and 6 = “professional senior managers,
senior professional and technical personnel, and professional supervisors, such as civil
servants, company managers, and project managers.” Third, monthly income was divided
into seven categories: <1000 RMB, 1000-2000 RMB, 2000-4000 RMB, 4000-8000 RMB,
8000-16,000 RMB, 16,000-32,000 RMB, and 32,000 RMB or more, with an overall value
ranging from 1 to 7. Following the methods of previous studies [39,40], the three scores were
then standardized, and an exploratory factor analysis extracted one principal component
for the three items. The factor loading for each item was multiplied by the respective item
score, and these scores were summed. Eigenvalues were then used to divide this sum and
create the final objective class score. Higher scores represented a higher objective class.

2.2.2. Subjective Social Class

The MacArthur Scale [41] was used to measure subjective social class. Participants
were shown a 10-rung ladder and were asked to imagine that each level of the ladder
represented different social classes in China (1 = the lowest class; 10 = the highest class).
They were asked to consider their own social class and to choose a suitable number: a
higher number indicated a participant’s higher perceived social class.

2.2.3. Perceived Control
Perceived control was measured with a 12-item scale [21], which included items such

"o

as: “I can do just about anything I really set my mind to”, "When I really want to do
something, I usually find a way to succeed at it”, “Whether or not I am able to get what I

o

want is in my own hands”, “What happens to me in the future mostly depends on me”,
“Other people determine most of what I can and cannot do”, “There is little I can do to
change many of the important things in my life”, “I often feel helpless in dealing with

the problems of life”, “What happens in my life is often beyond my control”, “There are

many things that interfere with what I want to do”, “I have little control over the things
that happen to me”, “There is really no way I can solve all the problems I have” and “I
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sometimes feel I am being pushed around in my life” (the last eight items were reverse
scored). These items were rated on a 7-point Likert scale (1 = strongly disagree; 7 = strongly
agree). The responses were then averaged across the 12 items, with higher scores indicating
a higher level of perceived control. Cronbach’s alpha in this study was 0.92.

2.2.4. Need for Structure

The need for structure was measured with an 11-item Personal Need for Structure
scale [42], which included items such as: “It upsets me to go into a situation without
knowing what I can expect from it”, “I'm not bothered by things that interrupt my daily
routine (reverse scored)”, “I enjoy having a clear and structured way of life”, “I like to
have a place for everything and everything in its place”, “I find that a well-ordered life
with regular hours makes my life tedious (reverse scored)”, “I don’t like situations that
are uncertain”, “I hate to change my plans at the last minute”, “I hate to be with people
who are unpredictable”, “I find that a consistent routine enables me to enjoy life more”, “I
enjoy the exhilaration of being in unpredictable situations (reverse scored)”, and “I become
uncomfortable when the rules in a situation are not clear”. These items were rated on a
6-point Likert scale (1 = strongly disagree; 6 = strongly agree). The responses were averaged
across the 11 items, with higher scores indicating a higher need for structure. Cronbach’s
alpha in this study was 0.89.

2.2.5. Pandemic Threat

We used a relatively objective standard to measure the threat of the COVID-19 pan-
demic. As the Chinese government released risk levels for each region daily to reflect the
threat of the pandemic in each area of China, the participants were asked to choose one of
four options to indicate the pandemic risk level in their area. The higher the number they
chose, the higher the threat of the COVID-19 pandemic in their location. After they made
their choices, we compared their self-reported risk ratings of where they lived with the
official risk level. If these two levels were inconsistent, the participant’s data were excluded
(see also Section 2.1).

3. Results
3.1. Common Method Variance Test

This study not only used self-reported data, but also combined objective social class
indicators and risk levels, which could help control for the effects of common methodologi-
cal biases. Simultaneously, Harman's single-factor test was used to examine the common
method variance [43]. The result showed that the first factor accounted for 26.34% of the
total variance and did not explain most of the variance (<40%). Thus, there was no obvious
common methodological bias in this study.

3.2. Preliminary Analyses

The means, standard deviations, and correlation coefficients for main research vari-
ables are displayed in Table 1. The results indicated that both objective and subjective social
class were positively correlated with perceived control, and those three variables above
were all negatively correlated with the need for structure.

Table 1. Descriptive statistics and correlations for all variables.

Variables M (SD) 1 2 3 4
1.0bjective social class ~ 0.00 (1.00) 1
2.Subjective social class ~ 5.71 (1.41) 0.37 *** 1
3.perceived control 4.98 (1.00) 0.24 *** 0.35 *** 1
4 Pandemic threat 3.17 (0.70) 0.06 —0.04 —0.01 1
5.Need for Structure 4.32 (0.77) —0.08 * —0.13 *** —0.17 *** 0.16 ***

Note: N = 837; * p < 0.05, *** p < 0.001; M = mean; SD = standard deviation.
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3.3. Mediating Effect of Perceived Control (Objective Social Class as Independent Variable)

Mediating effect analysis in PROCESS [44] was used to test the mediation effect using
1000 bootstrapped samples. Figure 2 displays the paths in the proposed model. Objective
social class positively predicted perceived control (b = 0.24, SE = 0.03, t =7.03, p < 0.001) and
negatively predicted need for structure (b = —0.06, SE = 0.03, t = —2.18, p = 0.03). When we
added objective social class and perceived control to the model simultaneously, perceived
control negatively predicted need for structure (b = —0.12, SE = 0.03, t = —4.57, p < 0.001)
and objective social class could not predict need for structure significantly (b = —0.03,
SE =0.03, t = —1.06, p = 0.29). Furthermore, bootstrapping analyses showed that perceived
control mediated the pathway from objective social class to need for structure (indirect
effect = —0.03, SE = 0.01, 95% CI = [—0.05, —0.02]), and the ratio of the indirect effect to
total effect is 50.55%.

v| Sense of control ’

0.24°"* -0.12"*

Y

Objective social class | -| Need for structure
-0.06 * (—0.03)

Figure 2. Model of the mediating role of perceived control in the association between objective social
class and need for structure; * p < 0.05, *** p < 0.001.

3.4. Moderated Mediating Effect of Pandemic Threat (Objective Social Class as Independent Variable)

We next tested for the moderating role of pandemic threat. Moderated mediating
effect analysis in PROCESS [44] was used to test the moderated mediation effect using
1000 bootstrapped samples. Results (see Table 2) showed that objective social class was
significantly associated with perceived control. More importantly, pandemic threat signifi-
cantly moderated the impact of objective social class on need for structure and the impact
of perceived control on need for structure. This suggests that the mediating effect among
objective social class, perceived control, and need for structure was moderated by the
pandemic threat. We further tested the conditional indirect effects. For a lower pandemic
threat, the indirect effect of objective social class on the need for structure was significant
(indirect effect = —0.08, 95% CI [—0.16, —0.01]), and for a higher pandemic threat, the effect
was not significant (indirect effect = 0.03, 95% CI [—0.03,0.09]).

Table 2. Multiple regression analyses of moderated mediation effect.

Model 1 (Criterion = Need Model 2 (Criterion = Model 3 (Criterion = Need
Predictors for Structure) Perceived Control) for Structure)
b t b t b t
Objective social class —0.07 —2.58* 0.24 7.23 *** —0.03 -1.23
Pandemic threat 0.17 4.81 *** 0.16 4.61 ***
Objective social class " N
< Pandemic threat 0.13 3.28 0.08 2.29
Perceived control —0.12 —4.09 ***
Perceived control ot
xPandemic threat 0.13 351
R? 0.04 0.06 0.08
F 9.79 #** 52.25 *** 8.14 ***

Note: *p < 0.05, ** p < 0.001.

We conducted simple slope tests to better understand the results regarding pandemic
threat as a moderator. As depicted in Figure 3, when the pandemic threat was lower, the
need for structure of the upper class individuals was significantly lower than that of lower
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class individuals (b = —0.15, SE = 0.04, t = —3.69, p < 0.001). However, when the pandemic
threat was higher, this discrepancy disappeared (b = 0.02, SE = 0.03, t = 0.77, p = 0.44).
Furthermore, for the lower objective class, pandemic threat could not predict the need
for structure (b = 0.14, SE = 0.05, t = 0.97, p = 0.33), but for the higher objective class, the
pandemic threat positively predicted the need for structure (b = 0.30, SE = 0.06, t = 5.05,

p <0.001).

Need for structure

—— High threat(+1SD)

=<{==Low threat (—1SD)

Lower objective class (=1SD)

Higher objective class (+1SD)

Figure 3. Interactive effect of pandemic threat and objective social class on need for structure. Note:

Pandemic threat is graphed for two levels:

pandemic threat (1 SD below the mean).

high pandemic threat (1 SD above the mean) and low

Similarly, as depicted in Figure 4, when the pandemic threat was lower, people with
higher perceived control reported a significantly lower need for structure than those with
lower perceived control (b = —0.21, SE = 0.04, t = —5.03, p < 0.001). However, when the
pandemic threat was higher, this discrepancy disappeared (b = —0.02, SE = 0.04, t = —0.61,
p = 0.54). Furthermore, for individuals of lower perceived control, pandemic threat could

not predict the need for structure (b =

0.03, SE = 0.05, t = 0.57, p = 0.57), but for those

with higher perceived control, pandemic threat positively predicted the need for structure

(b=0.29,SE=0.06,t =521, p < 0.001).

4.60

4.50

430 A ~

Need for structure

—e— Higher threat(+1SD)

={==-Lower threat (—1SD)

Lower perceived control (~1SD)

T 1

Higher perceived control (+1SD)

Figure 4. Interactive effect of pandemic threat and perceived control on need for structure. Note:
Pandemic threat is graphed for two levels: higher pandemic threat (1 SD above the mean) and lower

pandemic threat (1 SD below the mean).
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3.5. Mediating Effect of Pandemic Threat (Subjective Class as Independent Variable)

Next, we used the subjective class as the independent variable, testing the same medi-
ation model and moderated mediation model. Mediating effect analysis in PROCESS [44]
was used to test the mediation effect using 1000 bootstrapped samples. Figure 5 displays
the paths in the proposed model. Subjective social class positively predicted perceived
control (b = 0.25, SE = 0.02, t = 10.82, p < 0.001) and negatively predicted need for structure
(b=—-0.07, SE=0.02, t = —4.16, p < 0.001). When we added subjective social class and per-
ceived control to the model simultaneously, perceived control negatively predicted need for
structure (b = —0.11, SE = 0.03, t = —3.67, p < 0.001) and subjective social class significantly
predicted need for structure (b = —0.04, SE = 0.02, t = —2.67, p = 0.008). Furthermore, boot-
strapping analyses showed that perceived control mediated the pathway from subjective
social class to need for structure (indirect effect = —0.03, SE = 0.01, 95% CI = [—0.04, —0.01]),
and the ratio of the indirect effect to total effect was 37.07%.

'I Sense of control |

0.25" -0.11 ™"

Y

>| Need for structure

Subjective social class l

=0.07 ***(-0.04 ™)

Figure 5. Model of the mediating role of perceived control in the association between subjective
social class and need for structure; ** p < 0.01, *** p < 0.001.

3.6. Moderated Mediating Effect of Pandemic Threat (Subjective Social Class as
Independent Variable)

We next tested for the moderating role of the pandemic threat. Moderated mediating
effect analysis in PROCESS [44] was used to test the moderated mediation effect using
1000 bootstrapped samples. Results (see Table 3) showed that subjective social class
was significantly associated with perceived control. More importantly, pandemic threat
significantly moderated the impact of subjective social class on need for structure and the
impact of perceived control on need for structure. This suggests that the mediating effect
among subjective social class, perceived control, and need for structure was moderated by
pandemic threat. We further tested the conditional indirect effects. For lower pandemic
threat, the indirect effect of subjective social class on need for structure was significant
(indirect effect = —0.05, 95% CI [-0.07, —0.03]), and for higher pandemic threat, the effect
was not significant (indirect effect = 0.00, 95% CI [—0.02,0.01]).

Table 3. Multiple regression analyses of moderated mediation effect.

Model 1 (Criterion = Need Model 2 (Criterion = Model 3 (Criterion = Need
Predictors for Structure) Perceived Control) for Structure)
b t b t b t
Subjective social class —0.06 —3.82** 0.25 10.82 *** —0.03 —2.05*
Pandemic threat 0.17 4.73 ¥ 0.16 —4.60 ***
Subjective social class s "
 Pandemic threat 0.09 3.52 0.06 2.64
Perceived control —0.11 —3.63 ***
Perceived control ot
x Pandemic threat 0.13 340
R? 0.05 0.12 0.08
F 12.45 *** 117.15 *** 8.96 ***

Note: * p < 0.05,** p < 0.01, *** p < 0.001.
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We conducted simple slope tests to better understand the results regarding pandemic
threat as a moderator. As depicted in Figure 6, when the pandemic threat was lower, the
need for structure of the upper-class individuals was significantly lower than that of the
lower-class individuals (b = —0.13, SE = 0.03, t = —4.49, p < 0.001). However, when the
pandemic threat was higher, this discrepancy disappeared (b = 0.00, SE = 0.02, t = —0.02,
p = 0.98). Furthermore, for lower subjective class, pandemic threat could not predict the
need for structure (b = 0.05, SE = 0.04, t = 1.12, p = 0.26), but for those with higher subjective
class, pandemic threat positively predicted the need for structure (b = 0.30, SE = 0.06,

t=4.99,p <0.001).

—e— Higher threat(+1SD)

= <3==Lower threat (—~1SD)

Need for structure

Lower subjective class (=1SD) Higher subjective class (+1SD)

Figure 6. Interactive effect of pandemic threat and subjective social class on need for structure. Note:
Pandemic threat is graphed for two levels: high pandemic threat (1 SD above the mean) and low
pandemic threat (1 SD below the mean).

Similarly, as depicted in Figure 7, when the pandemic threat was lower, people with
higher perceived control had significantly lower need for structure than those with lower
perceived control (b = —0.20, SE = 0.04, t = —4.61, p < 0.001). However, when the pandemic
threat was higher, this discrepancy disappeared (b = —0.02, SE = 0.04, t = —0.45, p = 0.65).
Furthermore, for individuals of lower perceived control, pandemic threat could not predict
the need for structure (b = 0.03, SE = 0.05, t = 0.72, p = 0.47), but for those with higher
perceived control, pandemic threat positively predicted the need for structure (b = 0.29,
SE =0.06, t =5.13, p < 0.001).

Therefore, based on both the results of objective and subjective social classes, all the
above hypotheses were supported by these data. Perceived control played a mediating
role between social class and the need for structure, and pandemic threat moderated the

mediating model.

10



Int. J. Environ. Res. Public Health 2022, 19, 932

—e— Higher threat(+1SD)

= <J==Lower threat (—1SD)

Need for structure

4.00 4

3.90 T |
Lower perceived control (~1SD)  Higher perceived control (+1SD)

Figure 7. Interactive effect of pandemic threat and perceived control on need for structure. Note:
Pandemic threat is graphed for two levels: higher pandemic threat (1 SD above the mean) and lower
pandemic threat (1 SD below the mean).

4. Discussion

Based on the self-reported data in China during the COVID-19 pandemic and the
objective risk level of each region given by official authority, this study tested the mediating
effect and moderating effect hypotheses mentioned above. The results support all our
hypotheses. Firstly, the results suggested that the mediating effect of perceived control on
the relationship between social class (both objective and subjective) and need for structure
is significant; thus, social class negatively predicted need for structure and this association
was partially mediated by perceived control. Specifically, the lower an individual’s social
class is, the lower his or her sense of control is, and, therefore, the higher his or her need for
structure tends to be. Furthermore, the results also showed that pandemic threat moderated
the relationship between perceived control and need for structure, and the relationship
between social class and need for structure, finally leading to the moderated mediating
effect. Under the condition of higher pandemic threat, individuals with higher perceived
control increased their need for structure significantly, so the predictive effect of perceived
control on need for structure was no longer significant. Similarly, under the condition of
higher pandemic threat, individuals of higher social class increased their need for structure
significantly, so to the predictive effect of social class on need for structure was no longer
significant. Finally, the results showed the moderating effect of pandemic threat on the
mediating model of “social class — perceived control — need for structure”. Therefore, all
the hypotheses of this study were supported.

Previous studies tended to regard the need for structure as an independent variable
and to examine its predictive effect on other psychological outcomes [45,46]. Conversely,
few studies have taken the need for structure as a dependent variable and focused on
the factors influencing it. Although the need for structure can be regarded as a relatively
stable personality trait, it can also be influenced by other individual and environmental
factors [47,48]. Especially in the context of uncertainty, need for structure can be regarded
as the psychological basis of many psychological and behavioral factors, such as conspiracy
theory thinking [49] and stereotyping [23]. It is meaningful to pay attention to need for
structure and its influencing factors under the pandemic conditions. Accordingly, this study
first examined the predictive effect of social class on need for structure, and found that
people of lower class tend to develop a higher level of need for structure due to their rela-
tively lower perceived control. This conclusion supports an expansion of previous research.
Previous studies have found that social class positively predicts perceived control [21,29],
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while perceived control negatively predicts need for structure [30,31]. Although a previous
study directly investigated the relationship among the three variables [7], it focused only
on the student samples and the effect of subjective social class. The present study provides
more solid evidence for this mediation model by using a sample of non-student adults
from different provinces in China. This result more directly reveals the difference in need
for structure among people of different social classes and the psychological mechanism
underlining their lack of control. Compensatory control theory proposes that when per-
sonal control is threatened, individuals are more inclined to seek structure to compensate
for personal control [6,11]. The results of this study show that people of lower class are
more likely to feel the lack of control and then develop compensatory control, which has
enlightenment value for the development of compensatory control research in the future.

In addition, this study’s most important finding is the moderating effect of pandemic
threat. This phenomenon suggests that for individuals who generally lack one kind of
motivation (e.g., the need for structure), it is more likely for them to be provoked by a
threat (e.g., the COVID-19 pandemic) and the particular motivation of them will increases
even more significantly. Similar views have been proposed and supported by previous
studies [33-35] and the present study supplements the conclusions of this kind of research.
At the same time, the results also support the cognitive motivation model of stress. This
model suggests that an important aspect of the psychological impact of stress and threat is
the increased desire for certainty [32], which is consistent with the conclusions regarding
the need for structure made in the present study. We also found that, when faced with the
threat of COVID-19, even those from higher classes (and who had a higher sense of control)
experienced an increase in their need for structure, order, and certainty (though they did
not in their normal state). This showed a cross-group consistency in psychological needs
during the pandemic.

Why do individuals who normally deal better with uncertainties (individuals of higher
class and with higher perceived control) experience the greater impact of the pandemic
threat? We believe that it is necessary to distinguish their demonstration of the general state
and the crisis state. In general, individuals of higher social class (and usually with a higher
sense of control [21]) command more social resources, which can support them to cope
with the challenges of normal life [26]. In contrast, lower-class individuals are less capable
to deal with environmental threats due to a lack of resources, and, therefore, are more in
need of certainty and order [7]. Under the condition of a new kind of threat (the COVID-19
pandemic), however, the upper-class individuals feel a threat that differs from the ones
they face in their daily lives, which leads to a significant increase in their need for structure
and avoidance of uncertainty. The threat of the pandemic has a lower impact on lower-class
individuals, perhaps because they have been accustomed to threats from various domains.
Therefore, instead of saying that the threat of the pandemic affects upper-class individuals
more, it can also be interpreted as the unequal distribution of “normal” uncertainties and
threats across different classes in daily life.

This study presents three theoretical implications that may provide some insight for
the future research. First, the study observed that lower personal control is not the only
source of the need for structure. On the contrary, people with a higher sense of control
may also have a relatively high need for structure under certain conditions, such as the
threat of a pandemic. Therefore, researchers of compensatory control theory need to further
investigate the boundary conditions of the compensatory control model. Second, in terms
of the need for structure, although this variable is usually regarded as a relatively stable
personality trait [42], our study revealed that this basic need fluctuates under certain
conditions. We found that the interaction of individual factors (social class, personal
control) and environmental factors (pandemic threat) significantly predicted the need for
structure. This suggests that future research on the need for structure should focus on the
interaction effect between individual and environmental factors to comprehensively reveal
the factors influencing this need. Third, this study adopted two operational definitions
for the measurement of social class, that is, objective social class and subjective social
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class, and the effects were shown to be almost identical. Previous studies have found that
the two have different effects on the prediction of some dependent variables [50]. For
example, some studies found that subjective class positively predicts individual’s support
for social system, while objective class is negatively correlated with system support [51,52].
In the present study, however, the effect of subjective class was almost the same as that of
objective class, and together their effects supported all our assumptions. On the one hand,
this reflects the stability of the conclusions of our study. On the other hand, it also shows
that the concepts of subjective class and objective class still have a certain commonality
and relevance.

In addition, this study also has some practical significance. The COVID-19 outbreak
has greatly affected the way we think and live. At the same time, economic inequality,
environmental problems, new technology, and many other factors have left the world in
a state of uncertainty. The results of this study highlight that when faced with the threat
and stress of a pandemic, people prefer to pursue a structured, orderly, and predictable
life and do not want to face the random, uncontrollable, and changing physical and
social environment. Moreover, even higher social class groups will have more needs and
preferences for order and structure in the context of an epidemic or pandemic. Therefore, in
the midst of the current pandemic, governments should consider whether their pandemic
management policies meet the public’s need for structure and aim to maximize citizens’
sense of structure and order. Moreover, due to the consistency in the need for structure
among the upper and lower social classes in the context of the pandemic, policy makers
must also ensure the interests and security of both higher- and lower-class groups without
distinction.

Finally, this study has some limitations, which should be investigated in future research
to conduct a deeper exploration of the topic. First, the sample was derived only from China
and was investigated in the context of small COVID-19 outbreaks in several Chinese
provinces in July and August 2021. China’s pandemic-prevention policy is relatively
stricter [17], and Chinese individuals exhibit higher levels of collectivism when facing the
pandemic and the related policy measures [53]. Thus, Chinese individuals” psychological
response to COVID-19 may be influenced by certain unique sociocultural factors. Therefore,
the behaviors of people in other countries and regions should be investigated in the
future to test the conclusions of the present study. Second, since students and individuals
who chose the wrong risk level of their residential area were excluded from this study,
the representation of the present study findings may be slightly inadequate. Although
this may not have affected the main conclusions of the present study, future research
should include more representative samples. Third, our study’s conclusions rely on cross-
sectional data, and the investigation of the relationship between variables was based
on the correlation method, which cannot provide strong proof of a causal relationship.
Consequently, alternative methods rooted in experimental design should be considered
in future research to further verify the model and effects observed in this study, such as
implicit-mediation analysis [54]. In addition, implementing longitudinal design is also
a feasible way to test the robustness of the conclusions. Fourth, the present study only
focused on the moderating effect of the threat of COVID-19. However, threats come from
many sources in real life. Do all threats result in this effect? This question should also
be examined in more complex studies in the future. Finally, the measurement of the
participants” occupation may not accurately describe the reality rank of some participants.
Although the problem may be minor, it needs to be acknowledged. Future research can
explore more ways to assess an individual’s objective social class.

5. Conclusions

Given the multiple psychological and behavioral impacts of the COVID-19 pandemic,
we must focus on the common psychological underpinnings behind the typical manifes-
tations of these impacts. The need for structure is one such motivational factor and can
predict many psychological and behavioral performances. Despite the general individual
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differences in the need for structure (to be specific, higher-class individuals exhibit lower
need for structure), individuals will demonstrate the same higher preference for structure
under the threat of COVID-19 pandemic, regardless of their social class. Therefore, when
formulating pandemic-prevention policies, the governments should give more consider-
ation to protect the needs of structure, order, and certainty of individuals from different
social classes, races, and groups.
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Abstract: This study aimed to assess the perceived stress levels in students, assistants, and faculty
members of the College of Dentistry, Imam Abdulrahman Bin Faisal, University (IAU), Kingdom
of Saudi Arabia (KSA) during the novel coronavirus disease 2019 (COVID-19) pandemic. Using
the Cohen’s perceived stress scale (PSS) questionnaire (consisting of 14 items, hence called PSS-14),
an online observational survey was conducted. The PSS 14 was rated on a 5-point Likert scale
ranging from 0 (never) to 4 (very often). The scores ranging from 0-18 represented low stress, 19-37
represented moderate stress, and 38-56 represented high stress. The second-and third-year students
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students. Out of total 265 participants, 65% (173) were female, and the majority of the participants
were dental students 70% (185) with a mean age of 26.71 & 9.26 years. In the present study, the
average PSS score for the participants was computed as 29.89 (range score: 0-56) which shows
moderate stress levels among the respondents. The PSS score for the students was 31.03; for the
faculty, it was 28, while for the assistants, it was 27.05. Among the three participant groups, the
students were found more on the severe stress side (19%) (p-value = 0.002), and among them, the
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13366. https://doi.org/10.3390/ senior year students (6th year) showed significantly higher stress levels compared to the junior year
fjerph182413366 students (p-value = 0.005). Age-wise, the participants below 20 years were most stressed (21%),

followed by those 20-30 years old (18%). Female participants were more severely stressed than males
Received: 31 October 2021 (17% vs. 10%, respectively). It was concluded that the students experienced more stress, followed by
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Published: 19 December 2021 year students were more stressed than their counterparts. Future studies directed at evaluating stress

levels of these groups from different dental institutes could provide an opportunity for policymakers
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1. Introduction

The coronavirus disease 2019 (COVID-19) originated as a cluster of inexact pneumonia
cases in December 2019 in Wuhan, China [1]. At the present moment, it has become a
global pandemic, affecting every nation of the world [2]. Experts have reported that when
the COVID-19 virus infects someone, the lesions are not limited to their lungs: the virus
Attribution (CC BY) license (httpss//  CAUSES viremia upon entering the human body, resulting in diverse clinical manifestations
creativecommons.org/licenses/by/ including fever, fatigue, diarrhea, and some other nonspecific signs and symptoms [3-5].
10). The COVID-19 is a highly transmissible disease [3]. Due to a high transmissibility rate, the
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Saudi government had to enforce social distancing at a population and individual level [6].
To prevent the rapid transmission of the disease, different measures were introduced
around the country including the closure of the educational institutes, avoidance of open
gatherings, and nationwide lockdown [6,7]. Due to these sudden closures, educational
and professional activities were affected during the COVID-19 pandemic [8]. In fact,
globally there are more than 100 countries that have reported suspension of teaching
activities during the pandemic [9]. Owing to the severity of the situation, many universities
halted campus-based teaching and continued with the online teaching [8]. Unfortunately,
stakeholders of the institutions (students and employees) were not ready for this sudden
switch, and this led to an increase in their stress levels. During the time of this public health
emergency, medical caretakers, doctors, paramedics, nurses and medical students were also
exposed to high levels of stress both physically and psychologically causing mental health
problems [10,11]. The fear of catching the virus has aggravated psychological pressure and
mental illness in the said population, making them vulnerable to high stress [12,13]. The
pandemic has caused a “mental health catastrophe” causing psychiatric disorders after the
COVID-19 outbreak [14]. All the communities became vulnerable and felt threatened by
potential health emergencies [15], and during the time of social distancing, homeschooling,
home quarantine, and work closures, people need support [16]. Quarantine has a wide
range of psychological impacts on an individual’s mind, and its effects are long-lasting [16].
Previously, during the Middle East Respiratory Syndrome (MERS) outbreak, there were
high levels of stress seen in the medical students of KSA [17]. Similarly, during the COVID
pandemic, perceived stress among school and university students recorded in virtual
classrooms was high to moderate [18]. In another study conducted on dental students
in Romania, the impact of COIVD-19 was investigated, and findings demonstrated their
emotional state being adversely affected [19]. Previously, health care students from the
central region of KSA also reported fear and anxiety due to COVID-19 [20]. Depression,
anxiety, and fear were reported in a study that was conducted on dental interns in Riyadh,
KSA [21]. Considering the importance of mental health, this subject should be investigated
further at dental institutions.

Dental schools cater preclinical and clinical students who attend lectures, laboratory
sessions, and clinics (treating patients in their senior years). The dental faculty teach
and train students both non-clinically and clinically over the period of their course and
they all are assisted by dental assistants/ nurses in laboratories and clinics. The authors
believe that dental schools are unique in a way that students, faculty, and dental assistants
work as a team to learn, train, and treat patients in their clinical practice. Due to the
involvement of students, faculty, and assistants with the patients, the fear of contracting
COVID-19 is always present, and this issue needs further exploration. COVID-19 caused
fear, anxiety, and stress among the academic community specifically those associated with
health care [22]. Currently, there are no significant studies on psychological stress levels of
dental students, assistants, and faculty after the lockdown and resumption of on-campus
educational and clinical activities have begun.

Therefore, it is important to study the effects of such rapidly spreading infectious
diseases on the psychological well-being of the current and future frontline warriors. Thus,
the goal of the present study was to assess the perceived stress brought by the COVID-19
pandemic amongst students (undergraduates and interns), dental assistants, and the faculty
members of the College of Dentistry (COD), Imam Abdulrahman Bin Faisal University
(IAU), Dammam, Kingdom of Saudi Arabia (KSA). The findings of this study could help
establish measures to improve the psychological well-being, and help identify the most
vulnerable group so psychological intervention can be directed towards them. Additionally,
the results from this study can be taken as a pathfinder to explore psychological stress
among dental schools around the country for the development of effective screening tools
and strategies for intervention to revitalize psychological resilience among the current and
future frontline warriors.
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2. Materials and Methods

The ethics board of the college approved the study (Ref: EA-202155). The research
was carried in accordance with the Helsinki Declaration. A cross-sectional web-based
observational study was designed and carried out at COD, IAU, KSA from 1 to 31 March
2021. A questionnaire was uploaded online using the website QuestionPro. A consent
form was attached with the survey, and confidentiality of the respondent’s information was
assured. The questionnaire link was shared with the class representatives of various batches
of students and with all the faculty and assistants via Email, WhatsAppTM, Facebook™,
and other social media websites, and they were encouraged to share it with their colleagues.
Thus, the link was shared through all the primary sources of communication to reach many
subjects. The participant recruitment process adapted in our study is shown in Figure 1.

The PSS-14 questionnaire was sent to 405 potential participants (including all students,
interns, faculty, and assistants)

Il

‘ Out of 405 questionnaires, 270 returned within the time frame given (1 month) ‘

Il

‘ Responses from 5 questionnaires were excluded as they did not answer all questions ‘

Il

Finally, responses from 265 questionnaires were included in this study for further
analysis

Figure 1. Flow chart showing the participant recruitment process of our study.

Upon clicking the link, the participants were directed to the consent section of the
study. After they agreed to the survey, they first filled in the demographic details, which
included age, gender, educational level, and residence details (living with family or in a
dorm, optional question). After filling in these details, a set of questions appeared in a
sequence which the participants had to answer. In the current study, we utilized an Arabic
version [23] of the Cohen’s perceived stress scale (PSS 14) [24] to assess our participants’
stress responses during the COVID-19 pandemic. This stress scale was used during the
COVID-19 pandemic and it was shown to be effective in assessing the stress levels of
the participants [25,26]. The PSS 14 was rated on a 5-point Likert scale ranging from
(0 = never) to (4 = very often). Seven positive items were reverse coded (e.g.,0=4,1=3,
2 =2, etc.), which included items 4, 5, 6, 7, 9, 10, and 13, described as positively stated
items in the questionnaire. The total PSS score was obtained by summing all 14 items’
scores, and a higher total score indicated higher perceived stress. The scores ranging from
0-18 were considered as low stress, 19-37 were considered as moderate score, and the
scores ranging from 38-56 were considered as high stress, as coded earlier by Higgins [27].
The age range was divided into a group of four ranging between 18-20, 21-25, 26-30, and
31 or above. Second- and third-year students were designated as junior year students,
while those of fourth-, fifth-, and sixth year, and interns, were considered as senior year
students. The inclusion criteria were that the dental students (undergraduate students and
interns), faculty, and dental assistants must be studying or working in our university, and
the participants voluntarily responded to the survey.
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Statistical Analysis

Data were exported to Excel from Google Docs initially and were then transferred to
SPSS (version 22, IBM, Chicago, USA) for analysis. Sociodemographic characteristics of the
participants were presented in the form of frequencies, percentages, mean, and standard
deviation (Where appropriate). A chi-square test was performed between demographics
and perceived stress categories (low, moderate, and high) to compare them. Mean PSS score
was compared for age categories, participants group, and level of education using One
Way ANOVA. Logistic regression models were created to evaluate the crude association
between PSS Score (dependent) and demographical characteristics (independent variables).
Predictors with less than <0.10 were retained for the final regression model. All individual
predictors were combined, and an unstandardized B coefficient, 95% CI, was presented.
p-values < 0.05 were considered significant.

3. Results

Our study had a response rate of 65%. In our study, more than half of the participants
were female (65%), and majority of the participants (70%) were dental students with a
mean age of 26.71 years. Among the dental students, 19% were junior students (second
year), followed by fourth-year students and interns (18% each). Faculty participants were
found to be the lowest among the respondents (15%) (Table 1).

Table 1. Showing demographics of the participants in our study.

Frequency Percentage
Age (years) 26.71 £9.26
Male 92 35
Gender
Female 173 65
Faculty 41 15
Participants Group Student 185 70
Dental Assistant 39 15
2nd Year 35 19
3rd Year 26 14
4th Year 33 18
Academic Year Level
5th Year 28 15
6th Year 29 16
Interns 34 18
Living in Dorm Yes 66 25
(optional question) No 154 58

The majority of participants showed moderate stress, and they were aged >40 years.
Participants below 20 years were most stressed (21%), followed by 20-30 years old (18%),
and the eldest participant group of the study showed no severe stress levels (0%). Age
categories were significantly associated with the level of stress (p-value = 0.043). Female par-
ticipants were more severely stressed than males (17% vs. 10%, respectively), and the asso-
ciation between gender and level of stress was also statistically significant (p-value = 0.040).
Similarly, among the participants’ group, the students were found more on the severe stress
side (19%) (p-value = 0.002), and among them, the senior year level (6th year) showed
significantly higher stress level compared to junior year students (p-value = 0.005) (Table 2).
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Table 2. Showing stress levels of the participants involved in our study. Stress levels are presented as

mean (SD).
Low Stress Moderate Stress High Stress Val
(0-18) (19-37) (38-56)  PTYHUe
Less than 20 2(4) 35 (75) 10 (21)
20-30 6 (4) 109 (78) 25 (18) .
Age (groups) 3040 309) 30 (88) 103) 0.043
More than 40 3(12) 22 (88) 0 (0)
Male 8(9) 75 (81) 9 (10) .
Gender Female 7 (4) 137 (79) 29 (17) 0.04
Faculty 6 (15) 33 (80) 2(5)
Participants Student 8 (4) 142 (77) 35(19) 0.002 *
Group Dental
Assistant 1) 3704 1)
2nd Year 1(3) 29 (83) 5 (14)
3rd Year 0(0) 21 (81) 5 (19)
Academic 4th Year 0 (0) 31 (94) 2 (6) 0.005 *
Year Level 5th Year 1 (4) 18 (64) 9 (32) :
6th Year 1(3) 17 (59) 11 (38)
Interns 5 (15) 27 (79) 2 (6)

* significant at p < 0.05.

In the present study, the average PSS score for the participants was computed as 29.89
(range score: 0-52) which explains the moderate stress level seen in the participants. All the
participants” groups when evaluated by age and academic year levels, showed a significant
mean difference in PSS score (Table 3). The average PSS score significantly reduced with the
increase in age (p-value = 0.001). Stress score was significantly higher among the students
as compared to the faculty (31 vs. 28, p-value = 0.001). Among the students, the highest PSS
score (34.41) was recorded among the most senior students (6th year) whereas, the lowest
score (30) was recorded among the most junior students (2nd year), and the differences
were statistically significant (p-value = 0.001).

Table 3. Showing the average PSS scores of the participants involved in our study.

. . Average PSS Standard F-Value,
Demographic Variables Score Deviation p-Value
Less than 20 31.282 7.635
20-30 31.04° 6.941 .
Age (groups) 3040 5774 5041 6.54,0.001
More than 40 2543 6.198
Participants Faculty 282 7.308
Groﬁ Student 31.032 7.286 7.26,0.001 *
P Dental Assistant 27.05 4.334
2nd Year 30.00 6.593
3rd Year 3173 5.943
Academic Year 4th Year 31.332 4.428 .
Level 5th Year 33.04 7.928 4.65,0.001
6th Year 34412 7.771
Interns 26.742 8.28
Overall PSS Score of Participants 29.89 7.103

* significant at p < 0.05, P same alphabets show significant difference.

Hosmer and Lameshow test statistics support the model fitness (X? = 6.003, p-0.199),
and small Negelkerke R-square values support the good of fit test (R = 0.091). Logistic
regression revealed that female students were more likely to have high stress compared to
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the male participants (OR: 4.89, p-value = 0.027), whereas the increased-age participants
were less likely to have stress compared to the younger age group participants (less than
20 years old) (Table 4).

Table 4. Logistic regression analysis associated with factors possibly related to high stress.

. . . Lower Upper 2
Variables in Equation OR 95% CL 95% CL Wald X p-Value
Gend Male 1
ender Female 4195 1.178 14.943 4.89 0.027 *
Less than 20 1
Age 20-30 0.866 0.166 4.258 0.029 0.865
(groups) 30-40 0.363 0.055 2.390 1111 0.929
More than 40 0.146 0.018 1.151 3.337 0.068

* significant at p < 0.05.

4. Discussion

In the present study, the average 14-item PSS score for the participants was computed
as 29.89 (range score: 0-52). Our results revealed a comparable stress level when they were
compared to a study conducted on medical students in India, where the average PSS scale
score was 27.60 [28]. This similarity in both countries indicated that the pandemic had
left its effect on the minds of medical students [29]. Another study conducted in Saudi
Arabia evaluated stress levels of the university students using the Arabic version of the
PSS demonstrated that 86.7% of the participants had moderate- to high-stress levels [30].
Similarly, a Spanish study conducted by Odriozola-Gonzalez et al. [31] reported moderate
to extreme anxiety, depression, and stress scores (21.3%, 34.19%, and 28.14%, respectively)
among the university students during the pandemic, which are in line with the stress score
of our study. These psychological responses during the time of social distancing might be
due to lack of interpersonal communication, the fear of getting infected, and transferring
the disease to close family members. Son et al., previously reported increased levels of
stress, depressive thoughts, and anxiety in medical students [32]. Our study also reports
that most of the participants were moderate to severely stressed due to the pandemic
situation. Almost similar stress scores in the above-mentioned studies from different
countries in comparison to our study indicate that COVID-19 has affected students around
the world similarly. In addition to social distancing, stress can be due to academic, financial,
and social difficulties. Coping with the online mode of teaching might also be a challenge
for students as they might have faced difficulty in dealing with technology, and faced
other problems like absence of stable internet connection, and other online challenges [33].
Our results, when compared with the previously validated studies conducted on healthy
populations [31,32,34], showed higher stress, which shows the adverse impact of the
pandemic.

In the current study, the mean PSS scores were higher in female participants, with
65% of the female participants showing moderate to severe levels of stress. Another study
reported that 73.5% of the females reported moderate to severe stress [35], supporting
the current study findings. The female participants of our study were found to be more
stressed than males (17% vs. 10%, respectively). A study conducted in South-Western
China evaluated stress and anxiety, and the stress scores reported were higher in female
quarantined communities during the COVID-19 outbreak when compared with their
counterparts [35]. Similarly, another study conducted on undergraduate students in Turkey
reported higher stress levels among female students [36]. Earlier studies conducted in
Saudi Arabia have reported high-stress scores among different university students, and
stress levels were higher among female students [6,17]. The high levels of stress seen in
our female participants could possibly be attributed to the fact that males tend to hide
their fears due to their conventional gender role [37], which could have led them to report
less stress levels in our study. Another plausible reason could be owed to neuroticism
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(trait of being anxious and emotionally vulnerable), which is found to be more common in
females [38], and this could have also resulted in the observation of higher stress levels
reported by females in our study. It should also be considered that during the pandemic,
mandatory lockdowns were implemented, and females are more at risk of suffering the
effects of loneliness on their mental health compared with the males [39], and this could
have triggered them to report higher stress levels in our study as well. In addition, in
contrast to our study findings, a Chinese study conducted on university students during
the COVID-19 outbreak reports no gender-related differences among male and female
students regarding stress [40]. In general, medical studies are stressful [41], but a conclusive
reason responsible for the different stress levels seen among female and male students
could not be determined and requires further investigations.

The COVID-19 has inflicted psychological distress among all population groups [42].
Age-wise, the participants who were less than 20 years old were found to be more stressed,
and the PSS score reported in our study decreased linearly with the increasing age of the
participants. A previous study has reported that younger people were more vulnerable
to depression, stress, and anxiety during the COVID-19 pandemic [43], and our study
results are in agreement with that study. Another earlier study reported similar findings
and revealed that younger-aged female participants reported more stress levels than all
other groups [44]. A probable reason for this finding could be attributed to the fact that
younger people worry about their health and academic performance, as shown by an
earlier study [45]. On the other hand, older-aged people are better at developing coping
strategies to tackle stress [46] and therefore, because of this, they reported lower stress
levels in our study.

In the current study, dental assistants/nurses showed the average PSS scores of 27.0,
which refers to a moderate stress scale. A Turkish study before the COVID-19 outbreak
determined that nursing students face stress levels that could be classified as being above
moderate levels [47]. Another study from India indicated moderate levels of PSS scores in
nurses with a mean score of 21.88 [48]. Our study also identified moderate levels of stress
experienced by the dental assistants/nurses during the pandemic. On the contrary, a study
in Norway reported a substantial psychological impact of COVID-19 on dental assistants,
causing more stress [49]. The reason for stress seen in this group could be attributed to the
fact that dental assistants/nurses have to fulfill their duties even at the time of a pandemic.
Lack of personal protective equipment (PPE), discomfort caused by the prolonged usage of
PPE, increased workload, along with less experience to deal with the novel virus might
have contributed to the stress levels seen in this group [50].

The average PSS score of the faculty in the study indicated the mean score of 28,
which indicated that along with the students, the university faculty was equally affected
by the pandemic. A study performed in India reported perceived stress to be moderate in
dental faculties, which is not in line with our study [51]. However, a study from Norway
reported that dental professionals could face increased psychological impacts related to
the COVID-19 pandemic [49]. The high-stress score seen in the faculty in our study could
be attributed to the fact that dental faculty not only have to be concerned about their own
safety, but also for the well-being of their patients, students, and dental assistants as well.
They are more vulnerable to infection because of having a close contact with their patients
in clinics and while teaching their students during the clinical sessions. A previous study
has also reported that dental professionals from all over the world perceive a higher risk of
COVID-19 contamination [52]. The lack of knowledge about the controlling of infective
virus might have also caused a widespread panic among the faculty in our study. A study
conducted in China also reported higher levels of perceived stress in medical staff [53]. It
should be noted that psychological stress weakens immunity and makes the person prone
to infections [54]; hence, this problem should be tackled as early as possible.

Several countries, including Saudi Arabia, took measures to control the rapidly spread-
ing virus. Citizens were asked to isolate themselves at home and take preventive measures
since the advent of the pandemic. Outbreaks like Ebola [55], Severe Acute Respiratory
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References

Syndrome (SARS) [56], and MERS [57] have shown some unique concerns related to the
mental health of individuals. The situation of lockdown and missing out on major academic
tasks (practical sessions and clinical rotations), might have made students more stressed
about their future [58], as seen in our study. The effects of COVID-19 are global [59,60]
and our study provides a platform for the institute’s policymakers and administrators to
provide social assistance to the vulnerable groups.

5. Conclusions

It was concluded that the students experienced more stress, followed by the faculty
members and dental assistants. In addition, younger participants, females, and senior year
students were more stressed than their counterparts. Identifying abnormal stress levels
and their timely management and adequate counseling is crucial. It is suggested that in
the future, there should be regular checkups of students’ stress levels to evaluate their
mental health along with the faculty members and assistants. This could help them to
overcome their stresses and address their concerns. Our study results contribute to the
literature because our findings highlight that not only students could be stressed, but their
teaching faculty members and dental assistants could also be at an increased risk of feeling
stressed. We recommend developing the skill of managing distress in a sample of students.
We also recommend making a distinction between student risk groups who may not have
yet acquired enough skill to manage psychological distress and help them in all possible
manners.
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Abstract: As the COVID-19 pandemic has swept across the world, the amount of health-related
information available has skyrocketed. Individuals can easily access health information through
the internet, which may influence their thoughts or behavior, causing potential technological risks
that may affect their lives. This study examined the online health information-seeking behavior
of undergraduate students. Taking health issues as a guiding framework, content analysis was
adopted to assess participants’ online health information-seeking behavior using a computer screen
recording software, and coding analysis was conducted. The study was conducted during the
COVID-19 pandemic with a formal sample of 101 participants. In terms of online health information-
seeking behavior, 59% of the study participants used nouns as keywords, only 27% used Boolean
logic retrieval techniques, 81% paid attention to the date of the data, and 85% did not consider the
author’s professionalism. The results indicate that health information-seeking behavior and outcome
judgments may be a missing piece of the puzzle in higher education. Consequently, the development
of online health information-seeking skills through programs for undergraduate students is suggested
to ensure that online readers have access to appropriate health information.

Keywords: health information; online health information; information-seeking behavior; undergrad-
uate students; COVID-19

1. Introduction

The COVID-19 pandemic, caused by the novel Sars-CoV-2 coronavirus, has caused
the death of millions of people and disrupted daily life worldwide. During this pandemic,
individuals were restricted from going outside, and physical activities were reduced
as a result of its impact. Consequently, people gathered, exchanged information, and
entertained themselves via the internet, with online health information becoming an
alternative to personal visits to physical hospitals and medical centers. On 19 May 2021,
Taiwan’s Ministry of Education announced that students at all levels would stop attending
schools, fully initiating online instruction. The impact of campus closures and significant
social changes brought many challenges to higher education, affecting personal internet
use. The COVID-19 pandemic brought into renewed focus the health of students in higher
education, which already necessitated concern [1]. In Taiwan, the internet is the source of
health-related information for 100% of undergraduate students who avail it on a frequent
basis [2]. When these students encounter health-related problems, they often resort to the
internet to obtain information as a temporary solution [3].

Online platforms have the potential to provide individuals with useful information,
increase their engagement, and potentially revolutionize the patient-physician relation-
ship [4]. Information seeking has become a focus of health communication scholarship,
since individuals can now use a variety of platforms, such as the television, newspapers,
the internet, and other interpersonal communication channels, to gain knowledge [5]. Chen
and Lee [6] noted that people often have limited skills related to retrieving and evaluating
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the vast amount of information available from a variety of online sources with varying qual-
ity. This overwhelming availability of online health information highlights the importance
of understanding the status and key influencing factors of its use among individuals.

Health information is defined as information that can assist individuals in promoting
their health, making health-related decisions, and participating in the healthcare system [7].
Information seeking can be unintentional, passive, or active [8] and is often purposeful,
with individuals seeking information to meet a personal need or goal [9]. Information-
seeking behavior is the action of searching for and using information in any way, following
an individual’s need. In particular, it relates to the behavior arising from an interaction with
the information source when one needs information; it can range from passive attention
to passive searching, active searching, and ongoing searches, all of which fall within the
scope of information-seeking behavior [9]. Online health information-seeking behavior is
dominated by active information seeking and passive information acquisition [7]. Health
information-seeking behavior is a type of personal health promotion in which individuals
obtain expertise from various sources, such as doctors, to inform their decisions, improve
their food and nutrition intake, relieve stress, and reduce drug abuse [5]. In sum, online
health information-seeking behavior involves individuals’ retrieval of health information
from the internet, which can be actively or passively motivated, for the purpose of obtaining
knowledge for personal health promotion and facilitating decision making.

Regarding health information retrieval and health promotion theories, the social cog-
nitive theory is one of the most widely used theoretical frameworks [10]. Bandura’s social
cognitive theory provides a structure for interpreting the relevant results of individuals
after retrieving information [11,12]. For example, how much confidence an individual has
in finding quality health information, i.e., their self-efficacy in searching, is also related to
the expected results after retrieval. Self-efficacy can be a powerful predictor of expected
results regarding an individual’s online health information-seeking behavior [13]. The risk
information seeking and processing model (RISP) is one of the representative theoretical
models explaining online information seeking. It emphasizes that the behavior of indi-
viduals to retrieve online information is triggered by insufficient cognitive data (termed
as information insufficiency hereafter); according to the model, a lack of information is
the main factor directly driving information seeking, alongside other incidental social
and psychological factors, such as emotional response (worry, anxiety) and subjective
criticism of information. The RISP model thus provides a framework to explain the key
influencing factors that individuals use to seek and process relevant risk information in a
more systematic or deliberate manner. Brown, Skelly, and Chew-Graham [14] proposed
a model, pointing out that individuals” online health information retrieval is affected by
their previous experience, health beliefs, and other personal background factors.

Research on health information-seeking behavior in Taiwan remains in its infancy. Previ-
ous studies have focused on the content of health information texts [15,16], the effect of health
information on readers’ intention to use it [17], health information-seeking experiences [17,18],
the relationship between online information seeking and cognitive factors [19], and how post-
search emotions affect social cognitive factors and perceptions, indirectly shaping attitudes
and behavior [13]. Information literacy, one of the core competencies of eHealth literacy, is an
individual’s ability to understand how to effectively search for, organize, and use information,
for example, by retrieving relevant information using a keyword [20].

Health-related issues, such as health literacy, are more frequently discussed in the
context of adult health decision making and health behavior. Although adolescents need
to increase their sense of responsibility for maintaining their own health, less research has
been conducted among this age group [21]. The present study, therefore, investigated the
online health information-seeking behaviors of undergraduate students, using common
health problems as a guide. Here, online health information-seeking behavior was defined
as individuals retrieving health information through the internet. The specific behavioral
items observed were “keyword selection”, “information browsing”, and “information
sources”; suggestions were then devised for a skills development program to shape under-
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graduate students’ online health information-seeking behaviors based on the findings. The
academic contributions of this study could enrich our knowledge and theoretical scope of
online health information-seeking behavior issues, highlighting their value for students in
the COVID-19 era.

2. Materials and Methods
2.1. Study Methods

This study examined undergraduate students’ online health information-seeking
behavior during the COVID-19 pandemic. In this study, the Delphi method was used for
gaining consensus through controlled feedback from a panel—a group made up of experts
in the subject. The method is often used when there is limited or conflicting evidence, the
participants may be geographically dispersed, and anonymity is desired to control for
dominant individuals. The Delphi method consists of panel selection, the development
of content surveys, and iterative stages of anonymous responses to gain consensus [22].
The relevance and objectives of Delphi techniques differ among various disciplines. While
they are primarily used in the context of technical and natural sciences to analyze future
developments, they are also used in health sciences to reach consensus [23].

In the initial stage of this study, test questions on the health issues sought by college
students online were developed. The team members tasked with the development of these
questions included scholars and experts in the fields of health promotion and hygiene
education, education testing, and physicians and nurses with rich experience in medical
services. The investigation was continued with the research questions on health problems
sought online by college students.

We conducted interview surveys of 101 students from four universities to understand
their online health information-seeking behavior. The data were analyzed using both
quantitative and qualitative methods. Content analysis is a research tool that is used to
determine the presence of certain words, themes, or concepts within qualitative data [24].
In this study, content analysis was used to pre-program health questions and solicit under-
graduate students from four universities in south and central Taiwan to participate. Prior to
data collection, student participants gave their consent to be profiled in an online retrieval
behavior video and were asked to find appropriate answers to health-related questions
on the internet. The video data were then coded and analyzed to understand the status of
online health information-seeking behaviors demonstrated by undergraduate students.

2.2. Study Participants

The sample consisted of students on campus who voluntarily wished to participate.
Data were collected during the COVID-19 pandemic between March and May 2020 from
public libraries on the campuses of the four universities. It was ensured that the participants’
privacy was protected and that they would not be disturbed during participation. The
students agreed to use a browser to search for information pertaining to the preset health
questions and have their screens recorded during the process. The final sample comprised
31 students from one university in central Taiwan and 70 students from three universities
in southern Taiwan—resulting in a total sample size of 101. A total of 101 valid responses
were thus obtained for image content analysis.

2.3. Study Tools

To investigate the online health information-seeking behavior of the undergraduate
students, this study referred to the “14 Health Topics of the Health Promotion Admin-
istration, Ministry of Health and Welfare (Taiwan)”, the “Top 10 Health Education and
Teaching Issues in the United States”, and the six categories of health information in
Liao et al.’s [7] study, as the basis for formulating the example health issues. Liao et al.’s
categories included disease treatment, diet and nutrition, exercise and fitness, health and
aging prevention, medical consultation and treatment, and preventive health care, be-
ing supplemented with health issues of public concern. The health issues of concern to
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undergraduate students in this study comprised four topics: “balanced diets”, “obesity
prevention”, “health and fitness promotion”, and “sleep management”, each of which was
extended to two questions, for a total of eight questions. The students were asked to select
one of the eight questions and provide written answers to it, in order to reveal the status of
their online health information-seeking behaviors and actual behaviors. Taking “balanced
diet” as an example, the design concept of the health-related questions used in the research
is shown in Table 1.

Table 1. Example of the design concept of health-related questions of concern to undergraduate students.

Health Question Design

Reason and Reference for Health
Question Design !

Correct Answer Reference !

The slogan “Five Servings of Fruit and
Vegetables a Day” encourages people to
eat five servings of fruit and vegetables
every day. If you eat five servings of the
recommended weight of vegetables in a
day, how many grams of vegetables do

you think you should eat?

According to the Health Promotion
Administration’s Health Behavioral Risk
Factor Surveillance System (BRFSS) 2016,

only 12.9% of adults aged 18 or above
(9.4% of men and 16.3% of women) met

the recommended daily intake of three
servings of vegetables and two servings

of fruit, which was less than the

recommended number of servings in the

Dietary Guidelines. Only 20.7% of the
surveyed citizens consumed five servings

The Health Promotion Administration
reminds the public to develop a healthy
diet that includes “three servings of
vegetables and two servings of fruit”, by
consuming three servings of vegetables
(one serving of cooked vegetables is
about half a bowl) and two servings of
fruit (one serving of fruit is about the size
of a fist) every day, and to select local,
seasonal, colorful vegetables and fruits in
their original state.

of fruit and vegetables.

1 Data source: [25].

2.4. Data Collection and Analysis

The study was ethically reviewed according to the human research ethics governance
framework, and participants were asked to complete an informed consent form prior to
data collection. An oCam screen recording program was used to record the online health
information retrieval behavior of each participant on the computer screen, which was
transcribed for coding and analysis following the study’s completion. The content analysis
framework of the participants” online health information retrieval behavior included
“keyword selection”, “Boolean logic query”, “
browsing”, and “information source”.

The reliability of the content analysis was measured using inter-rater reliability [26],
in which higher consistency results indicate higher reliability of the analysis. The reliability
coefficients for the coding results were calculated according to the formulae of mutual
agreement, mean agreement, and reliability coefficients, as follows

s

limited scope for query”, “information

2M

Mean agreement = N1+ N2

n X Mean mutual agreement
14 (n —1) x Mean agreement

Reliability coefficient =

M: The number of variables for which the coding result was fully agreed between two
persons.

N1: The total number of variables coded by the first coder.

N2: The total number of variables coded by the second coder.

n: The number of coders.

Content analysis of the data could only be performed following the determination of
the reliability coefficient. Two coders coded 30 samples and calculated a mean agreement
of 0.67 and a reliability coefficient of 0.80.
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3. Results

In this study, the Delphi method was used to encode the data content of the responses
to the survey results, using descriptive statistics to restore the current status of college
students’ online information retrieval behavior.

3.1. Undergraduate Students” Online Health Information-Seeking Behavior Is Mostly Based on
Using Nouns as Keywords, with Few Using Boolean Logic Techniques, and Unlimited Scope
for Queries

A skillful use of internet search functions, such as the selection of keywords, appli-
cation of Boolean logic, and limitation of the query scope, allows users to focus more
specifically on the relevant online information during the search process, filtering out
unnecessary information. Table 2 shows the status of online health information-seeking
behaviors among the undergraduate students surveyed, as well as their actual behaviors.
When choosing keywords for their searches, 59% of the participants used nouns as key-
words; 43% used nouns, adjectives, and adverbs as common keywords; and 28% used
sentences. Regarding the search technique of Boolean logic, only 27% of the participants
used the operators “AND”, “OR”, and “NOT”. In terms of limiting the scope of their
queries, 12% of the study participants limited the type of data searched, while only 2%
limited the date and language of the data retrieved; this indicated a low percentage of users
who limit the date, form, and language of information for narrowing down the scope of
their searches.

Table 2. Current status of health information retrieval behavior among undergraduate students: Information seeking.

Check Questions about Online Health Information
Retrieval Behavior

Code Type

1. How to use keywords: Nouns

as keywords Used 60 (59%)

Not used 41 (41%)

2. How to use keywords: Nouns,

Keyword selection adjectives, and adverbs as Used 43 (43%) Not used 58 (57%)
common keywords
3. How to use keywords: Used 28 (28%) Not used 73 (72%)
Sentences as keywords
How to reduce the scope of data
Boolean logic query and whether to use the operators Used 27 (27%) Not used 74(73%)

“AND”, “OR”, and “NOT”

Unlimited scope for query

1. Whether to limit the scope of
the query: Limit the date of the
unnamed title

Yes 2 (2%) No 99 (98%)

2. Whether to restrict the scope of

the query: Limit the data type Yes 12 (12%)

No 89 (88%)

3. Whether to limit the scope of

the query: Limit the language Yes 2 (2%)

No 99 (98%)

3.2. Status of Online Health Information-Seeking Behavior among Undergraduate Students:
Information Browsing and Information Sources

The results showed that the average number of web pages visited by the study
participants to determine the adequacy of the information available on a given health topic
was 2.99; their overall browsing time was 5.54 min; and the average time they spent on
each web page was 2.39 min. Regarding the information source, 81% of the respondents
were concerned about the newness of the information and the year of publication. The
information sources consulted were mostly “organization websites” (45%) and magazines
or periodicals (40%), while news reports (8%), forums and chat rooms (13%), and personal
websites (22%) accounted for a minority of the information sources. However, in terms
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of the professionalism of the data sources, 22% of the users believed that the authors of
the data they retrieved were experts in the related fields, and 42% of the data mentioned
the author’s affiliation; however, 85% of the users found that the authors of the data were
anonymous, or believed that they were unprofessional, as shown in Table 3.

Table 3. Status of health information retrieval behavior among undergraduate students: Information browsing and

information sources.

Check Questions about Online Health Information Retrieval Behavior Code Type
1. Number of pages viewed Min. 1, Max. 14, Mean 2.99 (SD = 2.33)
2. Overall query time Min. 1.42's, Max. 17.43 s, Mean 5.54 s (SD = 3.04)

Information browsing

Min. 0.65 s, Max. 6.23 min,

3. Average time on page Mean 2.39 min (SD = 1.31)

Information source

1. Whether the data source is new or old Directly expressed in No time for data 19
(year) can be marked in the Word file AD year 82 (81%) (19%)

2. Whether there is a source of

information: Website of the organization Yes 45 (45%) No 56 (55%)
) 3. Whether therg is a source of Yes 40 (40%) No 61 (60%)
information: Magazines or periodicals

4..Whether4 there is a source of Yes 8 (8%) No 93 (92%)
information: News reports
) 5. Whe.zther there is a source of Yes 13 (13%) No 88 (87%)
information: Forums or chat rooms
6. Whether there is a source of o o
information: Related research papers Yes 0(0%) No 101 (100%)
. 7. Whefher there is a source of Yes 22 (22%) No 79 (78%)
information: Personal web pages
8. Professionalism of the information
source: The author is a professional, for Yes 22 (22%) No 79 (79%)

example, an expert in a related field
or a physician

9. Professionalism of the information
source: The author is a professional, and Yes 42 (42%) No 59 (58%)
their affiliation is mentioned

10. Professionalism of the information
source: The author of the data is Yes 85 (84%) No 16 (16%)
anonymous or a non-professional

4. Discussion
4.1. Is Information Literacy the Missing Part of Health Promotion among Undergraduate Students?

It was found that most of the keywords used by the participants in the search for
health information were nouns, although some did use a mixture of nouns, adjectives, and
adverbs. Few searched using Boolean logic, and they seldom limited the scope of their
queries to narrow down the results, indicating that the undergraduate students had few
relevant skills in searching for information.

Information literacy is one of the multiple components of health literacy that ado-
lescents are aware of, encompassing a range of skills and knowledge that are relevant to
health behaviors and can reduce health risks [21]. When individuals are familiar with
internet search methods, they can easily filter out useful information based on the purpose
of the search and the source of the data. Conversely, users who are unfamiliar with these
operations are easily distracted by irrelevant information, which affects the accuracy and
usefulness of their information judgments. Furthermore, individuals who are exposed to
a large amount of online health information and are unable to critique and make good
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use of this information may suffer negative effects, leading to feelings of anxiety that
can cause emotional distress and even severe cyberchondria [27]. Joseph and Fleary [21]
explored adolescents’ perceptions of health literacy and revealed that they involved more
functional than critical literacy. Criticality involves reading, understanding, and acting
upon health information, having potential effects and benefits for individuals and society.
This highlights the importance of critical skill development and education for the youth
in particular.

4.2. What Is the Potential Risk of Self-Diagnosis Due to the Explosion of Health Information
during the COVID-19 Pandemic?

This study found that 81% of the participants were concerned about the newness of
the information they found and the year of the source. In terms of the professionalism
of the source, 22% of the users believed that the author of the information they retrieved
was an expert in the field. Meanwhile, 42% of the information retrieved mentioned the
author’s affiliation. However, 85% of the participants were dubious about the information
they found on the internet, as its author was either anonymous, or they believed the
author was not a professional. In fact, obtaining health-related information on the internet
and diagnosing oneself based on it affects one’s health-related behaviors, decisions, and
actions. Sturiale et al. [4] found that there was a correlation between those who used
the internet for work and those who had knowledge of both symptoms and their likely
diagnosis before consultation, among patients. Patients who used the internet daily were
more likely to request a consultation within six months of symptom onset. Additionally,
those with anorectal diseases were more likely to have knowledge of their disease and
symptoms before the visit. Hsu et al. [3] surveyed a sample of undergraduate students
to explore their experiences with online health information and found that they retrieved
health information related to their needs from the internet in order to prevent or maintain
their health conditions. However, the prescriptions they retrieved online only offered
reference answers, and sometimes inner doubts still lingered in their minds. Using the
flu as an example, Myrick employed a naturalistic experiment to test the emotions of
380 Americans after retrieving information online, exploring the theoretical models that
shaped cognition and behavior [13]. It was found that the study participants had difficulty
retrieving information when they had a dubious attitude. Myrick further tested how to
improve the skills required for the online health information retrieval process, observing
that individuals had multiple emotions (fear, hope, satisfaction, interest, and motivation)
after retrieving information, and the mediating effect of “social cognitive factors” affected
their subsequent attitudes and behaviors. The positive emotions of interest and hope
experienced during the online health information-seeking process positively influenced
individuals’ confidence and behavioral intentions.

The number of medical articles published on the internet increased significantly during
the COVID-19 pandemic [28]; however, at the same time, the amount of fake news and
disinformation skyrocketed to several dozen times the previous level [29]. As the internet
booms and health information spreads, the World Wide Web has become a major source for
the public to search for information about medical and health risks. In tandem with this boom,
many health and disease-focused websites have emerged to provide the public with more
immediate access to health information. Such sites provide information and resources for
readers with medical conditions, assisting them with possible self-diagnostic references for
certain symptoms and helping them decide whether to self-treat or consult a physician [30].
The use of the internet to retrieve health-related information is a behavioral manifestation of
the individuals’ search for peace of mind. However, the information available on the internet
is not always accurate and reliable; therefore, it is important to promote individuals’ online
search skills to reduce uncertainty, worries, and anxiety, avoiding incorrect self-diagnosis. As
individuals are exposed to the risks of online information technology, it is critical to understand
how they use health information when they are inundated with it online [31]. A key strategy
for managing health care surge is “forward triage”—the sorting of patients before they
arrive at the emergency department (ED). Direct-to-consumer (or on-demand) telemedicine,
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a 21st-century approach to forward triage that allows individuals to be efficiently screened,
is both patient-centered and conducive to self-quarantine, protecting patients, clinicians, and
the community from exposure to any infectious disease, such as COVID-19. Furthermore,
it allows physicians and patients to communicate using smartphones or webcam-enabled
computers, which may be beneficial during situations such as the COVID-19 pandemic [32].
Telemedicine, however, may not always be the go-to approach for physicians in Italy. For
example, the utilization of telemedicine for the diagnosis of common proctologic conditions
(e.g., hemorrhoidal disease, anal abscess and fistula, anal condylomas, and anal fissure) and
functional pelvic floor disorders was generally considered inappropriate. Teleconsultation
was instead deemed appropriate only for the diagnosis and management of pilonidal disease,
revealing the boundaries of telemedicine in Italy. Therefore, infrastructures, logistics, and
legality related to telemedicine need to be standardized [33].

5. Conclusions

This study investigated the online health information-seeking behavior of undergradu-
ate students. The results revealed that most of the keywords used by the study participants
when searching for health information were nouns, although some used a mixture of nouns,
adjectives, and adverbs. Few participants searched using Boolean logic, and few limited the
scope of their queries to narrow down the retrieved data. Almost all the study participants
questioned the validity of the information they found, considered the authors of the data
to be anonymous or non-professionals, and were dubious about the information available
on the internet.

The widespread availability of e-health information has become an important issue
for public health gains. From the viewpoint of the reader, individuals are exposed to a large
amount of information that is easily accessible for everyone on the internet, suggesting
that technological risks are relevant to individuals’ lives but are often widely ignored
or overlooked. It is suggested that in the future, the online health information retrieval
skills needed by adolescents can be appropriately integrated into university curricula in
the form of training through relevant information collection skills and expertise, such as
clinical understanding, prevention strategies, and navigation of the healthcare system [27].
Students’ skills in searching for information and their ability to distinguish between true
and false information should also be fostered.

This study had a few limitations. The Delphi method used in the research has its
own restriction, such as the identification of “consensus” amongst experts, which appears
to be the central motivation for the application of Delphi techniques in health sciences.
Nevertheless, there is no general definition for what consensus actually is. As far as the
research replicability is concerned, this study was aimed at college students, and there were
limitations related to the ecological validity of our research results due to the small sample
size. Future studies should, therefore, employ larger research samples, using this article as
an introduction for further analysis regarding the process of seeking health information
in relation to the COVID-19 pandemic. In terms of the study design, this research asked
respondents to answer pre-designed health questions, which may have limited its intrinsic
validity, failing to assess the online health information retrieval behavior of individuals
when they face personal health problems. In addition to designing a series of health
questions to explore the participants” online health information retrieval practices through
observational methods, future research could ask participants to describe their online
health information retrieval process in a “think aloud” manner to better understand their
subjective use.
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Abstract: Although several theories posit that information seeking is related to better psychological
health, this logic may not apply to a pandemic like COVID-19. Given uncertainty inherent to the
novel virus, we expect that information seeking about COVID-19 will be positively associated with
emotional distress. Additionally, we consider the type of news media from which individuals
receive information—television, newspapers, and social media—when examining relationships with
emotional distress. Using a U.S. national survey, we examine: (1) the link between information
seeking about COVID-19 and emotional distress, (2) the relationship between reliance on television,
newspapers, and social media as sources for news and emotional distress, and (3) the interaction
between information seeking and use of these news media sources on emotional distress. Our
findings show that seeking information about COVID-19 was significantly related to emotional
distress. Moreover, even after accounting for COVID-19 information seeking, consuming news via
television and social media was tied to increased distress, whereas consuming newspapers was not
significantly related to greater distress. Emotional distress was most pronounced among individuals
high in information seeking and television news use, whereas the association between information
seeking and emotional distress was not moderated by newspapers or social media news use.

Keywords: information seeking; television news use; emotional distress; COVID-19; social media
news use

1. Introduction

The COVID-19 pandemic has not only disrupted basic everyday activities, but also
fostered emotional distress [1-3]. After isolated cases and clusters started appearing in
the early months of 2020, by March the U.S. saw rapidly increasing case counts indicating
community transmission [4]. With COVID-19 declared a pandemic by the World Health
Organization on 11 March and a national emergency by the Trump administration on
13 March, states implemented shelter-in-place or stay at home orders [5], potentially
contributing to unease and mental distress. Research documenting the extent of emotional
distress during the COVID-19 pandemic is rapidly emerging (e.g., [1,2,6,7]). This research
builds on work showing that there is a significant relationship between the occurrence
of infectious disease outbreaks and negative psychological consequences. For example,
people are likely to develop greater incidence of depression [8], psychological distress [8,9],
and anxiety [10] during pandemics.

Since the COVID-19 outbreak, individuals have sought to understand basic information
related to the virus such as its impact, effective treatment, and vaccine development [11]. The
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lack of predictability, the rising number of confirmed cases and deaths, and changing health
guidelines led wide swaths of the public to seek information about the pandemic [12]. In fact,
according to a report from the Pew Research Center, 70% of U.S. citizens searched online for
information about the coronavirus in the early months of the pandemic [13].

Several theories and empirical findings suggest a positive relationship between in-
formation seeking and emotional distress especially during crises. In fact, information
seeking about negative events such as natural disasters [14,15], terrorism [16,17], and pan-
demics [18] is linked to emotional distress. Moreover, following the reliance on heuristics
under uncertainty [19,20], an unprecedented amount of information may cause emotional
distress. So, when confronted by intense media coverage about COVID-19, people may
perceive higher levels of threat, which, in turn, may trigger higher stress. Finally, people
might be incapable of avoiding information seeking because of the need-to-know basic
information, such as the symptoms of infection.

Information seeking, as a proxy for attention paid to COVID-19 news, may interact
with the news source through which information is consumed. Specific combinations of
attention and exposure may also be related to emotional distress, with certain types of
news sources more likely to spur strong emotions (e.g., [21,22]). Particularly for television,
attention must be considered alongside exposure [23,24], especially considering the unique
capabilities of video for conveying emotions [17]. This is because news on television
features vivid images, motion and sound, whereas newspapers emphasize text and limited
use of visuals. Taking into account the medium through which people find news during the
COVID-19 pandemic may explain distress mechanisms. Furthermore, the types of media
through which individuals find news may moderate the relationship between information
seeking and emotional distress. For example, if an individual tends to rely on television
as a source for news and is seeking information about COVID-19, the modality of this
medium may amplify the association between information seeking and emotional distress
beyond the direct relationship of each factor.

Using a U.S. national survey, we examine: (1) the link between information seeking
concerning the COVID-19 pandemic and individuals” emotional distress, (2) the relation-
ship between reliance on television, newspapers, and social media as sources for news
exposure on emotional distress during the pandemic after accounting for COVID-19 infor-
mation seeking, and (3) the interaction between information seeking about COVID-19 and
use of these news media sources on emotional distress. In doing so, our study attempts
to understand the psychological toll of information seeking and news media use during
an ongoing pandemic. Understanding these relationships is critical because seeking infor-
mation via news media has been especially important during the COVID-19 pandemic.
However, at the same time, the contentiousness of partisan news and the presentational
styles of some media forms about the pandemic could lead to emotional distress. In this
study, we attempt to unpack these relationships.

1.1. Information Seeking and Emotional Distress

Information seeking is the process by which individuals “purposefully make an effort
to change their state of knowledge” ([25], p. 549; [26]). Both individuals’ motivation to seek
information and media coverage on the specific topic tend to increase during crises [11,27].
Due to the novel nature of COVID-19 especially, information about COVID-19 has been
placed at the forefront of much of the media [28]. The pandemic dominated news content
during the first half of 2020 [27,28]. Given its prevalence and potential impact, theories and
studies suggest a positive relationship between information seeking and emotional distress
during a major pandemic like the one caused by COVID-19.

First, information seeking about certain events using media might be related to neg-
ative emotions [14-16,18]. This is particularly evident in studies on information seeking
about traumatic events, such as disasters [14,15], terrorism [16,17], and pandemics [18].
When a traumatic event occurs, individuals often attempt to reduce uncertainty about
the event by engaging in information seeking. However, efforts to learn more about the
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traumatic event may be linked with negative emotional reactions to said event [16]. In the
case of September 11, people sought to alleviate uncertainty by seeking information about
the event, and this behavior was related to a variety of negative emotions [16], due partially
to underlying uncertainty about the event [16] and the ways in which media covered it.
This same logic can be applied to the global COVID-19 pandemic, as the uncertainty and
unpredictability of COVID-19 poses risks to individuals” mental health (e.g., [1,2,6,7]).

Second, the reliance on heuristics under uncertainty [19,20] also helps explain why
individuals are stressed with COVID-19 information seeking. Uncertain people tend to
refer to heuristics, or mental shortcuts. According to the availability heuristic [19,20], there
are situations in which people assess the likelihood of an event by how readily examples
come to mind [20]. People may perceive higher levels of threat when the events are salient
and memorable, with vivid evidence [20]. Media coverage is one way to make the event
available in people’s minds, ensuring that people are easily able to retrieve information
concerning that event. In the case of COVID-19, there has been a remarkable amount
of media coverage, making it available to most people who seek information about the
pandemic. This higher availability of information about the global pandemic may cause
higher levels of stress.

Finally, under certain circumstances, individuals might choose to avoid information
seeking when they perceive that more knowledge might lead to distress [29-31]. However,
avoiding information seeking might not always be an option. In the case of the COVID-19
pandemic, an already unprecedented amount of uncertainty has been increased by the
spread of conspiracy theories and misinformation [12]. Even if people know consuming
information leads to stress, they might not have a choice to avoid it, due to the need to
find basic answers like safe ways to get groceries or symptoms of COVID-19 infection. The
evolving nature of the pandemic meant critical information frequently changed, requiring
active information seeking to keep up with changing facts and guidelines, despite the
potential distress.

Since the onset of the COVID-19 pandemic, there has been a growing body of the
literature dealing with information seeking and emotional distress (e.g., [32-34]). The
previous findings, however, are somewhat inconsistent. While some studies showed that
information seeking is significantly related to anxiety [33] or information overload [34],
other studies indicated that high levels of information seeking are associated with higher
levels of well-being and risk perception [32]. To address the inconsistency in the litera-
ture, we examine the relationship between COVID-19 information seeking and emotional
distress using a large U.S. national sample. Despite the mixed findings, based on the
aforementioned discussion, we propose our first hypothesis as follows:

Hypothesis 1. A higher level of COVID-19 information seeking is positively related to emotional
distress during the COVID-19 pandemic.

1.2. Information Seeking, General News Media Use, and Emotional Distress

The association between news media use and individuals” emotional distress concern-
ing COVID-19 may depend on the modality of the news medium from which individuals
get information. This idea is associated with Marshall McLuhan’s [35] early work, which
emphasizes the differences in media modalities. Studies in the McLuhan tradition focus
on “the differences in the physical modalities of video versus print and offer evidence to
show that video is the most effective medium for communicating information” ([36], p. 79).
Indeed, audiovisual media such as television have been found to have a greater impact
on information recall and counterarguing compared to print media [37,38]. Audiovisual
media attract attention and stimulate involvement [39]. By contrast, the presentation of
information in print modalities seems to reduce the ability to foster emotional arousal [17].
In line with this research, we consider how consuming news via television, newspapers,
and social media may be related to emotional distress beyond information seeking con-
cerning COVID-19. Furthermore, the link between COVID-19 information seeking and
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emotional distress may not be the same for all news consumers. Instead, the type of media
through which individuals find general news may interact with information seeking about
COVID-19 to explain emotional distress.

1.3. Television News

Because television news, as an audiovisual medium, may require fewer cognitive skills
than print media, it is more likely to capture the attention of people who possess fewer
cognitive skills [36]. Its combination of audio and visual tracks, repeated usage of strong
imagery, and news anchors’ visible displays of emotion may elicit emotional responses in
news viewers [40,41]. Indeed, television news is more emotionally arousing than news-
paper stories [17]. Previous studies show the strong association between television news
consumption and viewers’ negative emotional outcomes (e.g., [22,42-46]). However, this
association may be due to the kind of thinking television viewers have to do to make sense
of a cultural experience [47]. An experimental study showed that exposure to a random
newscast triggered increased negative emotions, and manifested in heightened anxiety,
total mood disturbance, and decreased positive affect [45]. The emotional distress may
be more intense after exposure to televised reports of exceptionally negative events [46].
In addition, a systematic review of literature on disaster news viewing and psychological
outcomes linked consumption of televised news with a range of negative emotions [22].
Specifically, television viewing in the context of terrorism was associated with posttrau-
matic stress (PTS; [43]), stress reactions [44], and negative emotional responses [17]. Given
that the technical features of television are particularly appropriate for evoking emotional
responses, we propose the following hypothesis:

Hypothesis 2. Accounting for information seeking about COVID-19, consuming news via
television will be related to increased emotional distress.

Hypothesis 3. The association between COVID-19 information seeking and emotional distress
will be moderated by television news use, with the association between information seeking and
emotional distress stronger for individuals with higher television news use.

1.4. Newspapers

In contrast to television news, newspapers and other print media’s lack of visual,
motion, and audio cues reduce a reader’s sense of presence. Moreover, newspapers and
newsmagazines provide in-depth, thematic, and analytic coverage on issues and matters
of public interest, with less emotion-laden language compared to television news, which
tends to combine an emphasis on emotional content with episodic coverage [17]. These
characteristics position newspapers as a less emotionally arousing medium.

Research shows that newspapers evoke weaker emotions in readers when compared
with the effect of television news on viewers (e.g., [36]). For example, while people who
watched television news experienced stronger emotions related to terrorist attacks, newspa-
per usage was not a significant factor in explaining individuals” emotional responses [17].
Similarly, according to a systematic review of literature on various forms of disaster media
and psychological outcomes [22], none of the reviewed studies showed significant associa-
tions between newspaper use and psychological outcomes such as depression, stress, and
anxiety. Given that newspaper stories feature fewer emotion-laden visuals, we propose the
following hypothesis:

Hypothesis 4. Accounting for information seeking about COVID-19, consuming news via
newspapers will be related to decreased emotional distress.

Hypothesis 5. The association between COVID-19 information seeking and emotional distress will
be moderated by newspaper use, with the association between information seeking and emotional

distress weaker for individuals with higher newspaper use.
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1.5. Social Media News

Finally, with the rise of mobile technology, accessing news and information on social
media has become commonplace and frequent [48]. In 2019, 53% of U.S. adults received
news from social media, up from 47% in 2018 [48]. While social media share traditional
media’s ability to provide news to users [49], social media have unique characteristics that
are markedly different from traditional forms of media. First, while traditional media are
defined as either textual media (e.g., newspapers) or audiovisual media (e.g., television
news), social media provide a combination of modality (i.e., both textual and audiovisual
mode). Social media users can share dramatic multimedia clips about apparent health risks
using video sharing sites such as YouTube [21], many of which are unverified. Second,
social media are highly personalized platforms, connecting users with similar interests,
often with personal or professional relationships [50]. Social media can reflect a social
endorsement from ‘people like me” via established social contacts (e.g., Facebook) or
through like-minded individuals (e.g., Twitter). This aspect of social media allows for the
rapid spread of misinformation [51] because users rely on social endorsement [52] rather
than verified information. According to a report from the Pew Research Center, those who
get most of their news from social media reported seeing at least some misinformation about
the COVID-19 outbreak [53]. These same news consumers said media have exaggerated
the threat posed by COVID-19.

All of these features of social media may have caused the discourse on social media
concerning COVID-19 to be emotionally arousing and stressful. Prior research shows
higher levels of emotional distress among social media news users than other media
users. One study showed that individuals who consumed news solely from news feeds, or
news feeds plus online news websites, had higher rates of neuroticism (feeling anxious
or depressed /worried) compared to participants consuming news exclusively offline [54].
Another study compared post-traumatic stress one month after Hurricane Sandy among
those who learned about the disaster through traditional media (television, newspapers,
and radio) versus those who learned about it through social media (Facebook, YouTube,
and Twitter; [21]). The researchers found that posttraumatic stress was higher in those
using social media relative to those using only traditional media. This could be because
social media exert direct and personal impact, owing to the type of content being shared,
compared to traditional media that provide more ‘objective’ information.

The modality of social media (i.e., combination of audiovisual and textual information),
its endorsement functions (i.e., likes, shares), and the lack of gatekeeping of information
sources circulated on social media may strengthen emotional responses in those who rely
on this as a source for news. Accordingly, we predict the following hypotheses:

Hypothesis 6. Accounting for information seeking about COVID-19, consuming news via social
media will be related to increased emotional distress.

Hypothesis 7. The association between COVID-19 information seeking and emotional distress
will be moderated by social media news use, with the association between information seeking and
emotional distress stronger for individuals with higher social media news use.

2. Methods
2.1. Data

Responding to widespread “community transmission” within the U.S. (the virus being
transmitted by individuals with no travel history) in mid-March 2020, a survey was rapidly
assembled and collected by a cross-disciplinary team of researchers at a large Midwestern
university. Data were collected from 26 March to 1 April 2020 using a Qualtrics panel, a rep-
resentative sample of U.S. residents based on a pre-recruited pool of panelists (1 = 2251).
This sample also contained a probability sub-sample of residents of the Midwestern state in
which the sponsoring university is located. Participants had a mean age of 46.6 (SD = 17.0),
58.2% were female, and 68.9% were white. In terms of education, 22.4% had some high
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school education or a high school diploma, 21.4% had some college education but no
degree, 35.8% had an associate’s or bachelor’s degree, and 20.4% had an advanced degree.

2.2. Measures

Emotional distress. Participants indicated the extent to which they experienced the
following feelings since they became aware of the COVID-19 outbreak: (1) “Overwhelmed,”
(2) “Anxious,” and (3) “Afraid about what might happen.” Responses options ranged on
a 5-point scale from 1 = not at all to 5 = very much (M = 3.45, SD = 1.08, Cronbach’s « = 0.83).

COVID-19 information seeking. Participants were asked to answer a single-item about
how frequently they had sought news updates about COVID-19 on a 5-point scale from
1 = never to 5 = any time I have the chance (M = 3.77, SD = 1.12).

General news media usage. General news media usage separated by media type,
was assessed by the question “How often do you get news from the following sources?”
rated on a 5-point scale from 1 = never to 5 = every day. Television news media usage was
measured with the item, “National network news, such as ABC, NBC, CBS” (M = 3.62,
SD =1.38). Newspaper news media usage was measured with the item, “newspaper and
news magazines” (M = 3.00, SD = 1.45). Finally, social media news media usage was
assessed with the item, “social media platforms such as Facebook, Twitter, and YouTube”
(M =3.11,SD =1.53).

Control variables. Demographic characteristics were also incorporated into the
analysis, including age, gender, ethnicity, and education level. We also included ad-
ditional variables that may be related to emotional distress during the pandemic, such
as (a) the likelihood of getting infected with COVID-19 as measured on a 5-point scale
from 1 = very unlikely to 5 = very likely (M = 2.60, SD = 1.11), (b) whether participants knew
someone likely to suffer serious negative consequences if infected with COVID-19 (yes = 1275,
58.1%; no = 921, 41.9%), and (c) whether they knew someone who has tested positive for
COVID-19 (yes = 326, 14.8%; no = 1870, 85.2%). In addition, a measure of political ideology,
measured on a 5-point scale from 1 = liberal to 5 = conservative (M = 3.06, SD = 1.08), was
included in the analysis. Table 1 presents descriptive statistics and Pearson correlation
coefficients among the variables.

Table 1. Descriptive statistics and correlations.

Variables M SD 1 2 3 4 5

1. Emotional distress 345 1.08 -
2. Information seeking ot
about COVID-19 377 112 0.361 -
3. Television news 3.62 138 0.246**  (.359 *** -
4. Newspapers 3.00 145 0.177**  0292**  (.370 *** -
5. Social media news 311 153 0.311** 0.210 *** 0.141 *** 0.143 *** -

Note. M denotes mean; SD denotes standard deviation. *** p < 0.001.

2.3. Analytic Strategy

Hierarchical linear regression analysis was performed to examine the proposed hy-
potheses. The analysis was conducted in four steps. Emotional distress was entered as
a continuous dependent variable; control variables including demographics, likelihood
of getting infected, whether participants knew someone likely to suffer serious negative
consequences or who has tested positive for the COVID-19 coronavirus, and political
ideology were entered in Step 1. Information seeking about COVID-19 was entered in
Step 2. The three news media use variables for television, newspapers, and social media
were entered in Step 3 (to address possible multicollinearity between our multiple news
media use terms, we also tested versions of the same model where we added each news
media use variable and each interaction term separately. We confirmed that the results
held). Finally, the interactions between information seeking about COVID-19 and the news
media use measures were entered in Step 4. All predictors were mean-centered before they
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were entered in the moderated regression model. The analysis was conducted using SPSS
version 26 (SPSS Inc., Armonk, NY, USA).

3. Results

Among the control variables, age and gender were significant predictors of emotional
distress. Younger (3 = —0.145, p < 0.001) females (3 = 0.130, p < 0.001) were more likely to
be emotionally distressed. Higher levels of distress were reported when people perceived
higher likelihood of getting infected by COVID-19 (3 = 0.178, p < 0.001) and if they knew
someone who was high risk (f = 0.054, p < 0.01). Moreover, people with conservative
ideology were less likely to be distressed (3 = —0.068, p < 0.01).

Regarding H1, results revealed that while accounting for a variety of control vari-
ables, the more COVID-19 information individuals sought the more likely they were to be
emotionally distressed (3 = 0.255, p < 0.001; see Table 2). Thus, H1 was supported.

Table 2. Hierarchical regression analysis examining the relationships between COVID-19 information
seeking, news media usage, and emotional distress.

Emotional Distress (3)

Block1: Control variables

Age —0.145 ***
Gender (Female = 1) 0.130 ***
Ethnicity (Minority = 1) 0.029
Education —0.034
Likelihood of getting infected 0.178 ***
Know someone who is in high risk (yes = 1, no = 0) 0.054 **
Know someone who has tested positive (yes = 1, no = 0) 0.004
Political ideology (1 = liberal to 5 = conservative) —0.068 **
AR? 9.2%
Block2: Information seeking
COVID-19 Information seeking 0.255 ***
AR? 11.3%
Block3: News media usage
Television news 0.099 ***
Newspapers 0.032
Social media 0.137 ***
AR? 3.4%
Block4: Interactions
Information seeking x Television news 0.046 *
Information seeking x Newspapers —0.002
Information seeking x Social media 0.017
AR? 0.4%
Total R? 24.3%

Note. All of the coefficients are standardized. Predictors (information seeking and news media usage) are mean-
centered. AR?, the R square change, shows the improvement in R-square when the next group of predictors is
added. * p <0.05, ** p < 0.01, *** p < 0.001.

For H2, H4, and H6, even after statistically controlling for several variables, including
COVID-19 information seeking, consuming news via television and social media was
related to increased emotional distress (f = 0.099, p < 0.001 and 3 = 0.137, p < 0.001,
respectively), whereas consuming news via newspapers was not ( = 0.032, p = 0.132).
Thus, H2 and H6 were supported, but H4 was not.

With respect to H3, H5, and H7, findings indicated that emotional distress was
significantly higher among those high in COVID-19 information seeking and television
news use (3 = 0.046, p = 0.033). There was no significant interaction between information
seeking about COVID-19 and either newspaper use or social media news use (3 = —0.002,
p=0.917 and 3 = 0.017, p = 0.393, respectively). This result provides support for H3 but not
H5 or H7.

45



Int. ]. Environ. Res. Public Health 2021, 18, 13198

To understand the nature of this interaction, we plotted the interactive relationships
between COVID-19 information seeking and television news use. These relationships
are presented in Figure 1, which shows that the emotional distress experienced by those
seeking COVID-19 information was further amplified among television news consumers.
Thus, H3 was supported.

6

e High television
usage (+1 SD)

| 0w television
usage (-1 SD)

Emotional distress
w

Low information seeking High information seeking

Figure 1. Interaction between information seeking and television news usage on emotional distress.

4. Discussion

The rapid emergence of COVID-19 has caused considerable psychological stress in
the global population [2,6,7]. People seek information about the pandemic and follow the
news to keep updated. We set out to understand the relationships among information
seeking concerning COVID-19, general news media use, and emotional distress during the
early stages of the pandemic, with a focus on media modality.

Our primary findings reveal that the more individuals sought COVID-19 information,
the more likely they were to be emotionally distressed. Moreover, after accounting for
COVID-19 information seeking, consuming news via television and social media was
related to increased distress, while consuming newspapers was unrelated to distress. Our
moderation analysis revealed that active COVID-19 information seekers who relied on
television news were more likely to be emotionally distressed, but the association between
COVID-19 information seeking and emotional distress was not amplified by newspaper or
social media news use.

These findings contribute to the literature on several fronts. First and foremost,
we advanced research on information seeking and emotional response by focusing on
information seeking about a novel virus, which has resulted in an unprecedented global
burden. The positive association between information seeking and emotional distress
during the COVID-19 pandemic is reflective of this unique situation. It is notable that
the positive association between information seeking and emotional distress remained
significant when the three news sources were added to the model. There could be multiple
possible reasons for these findings. First, while information seeking normally reduces
uncertainty [55,56], COVID-19 information seeking likely increases uncertainty and anxiety
because answers to basic questions, like when the pandemic will end, how the virus is
transmitted, and its specific short-term and long-term impact remain unavailable. Although
“ignorance may be bliss” from an emotional standpoint, the emotional distress concerning
COVID-19 may be adaptive, possibly increasing protective health measures. In late March,
the COVID-19 information available was quite limited, and centered on hand washing and
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social distancing recommendations, the lack of personal protective equipment and other
medical equipment, and the increasing number of hospitalizations and deaths.

Next, our findings indicated that consuming news via television was related to increased
emotional distress. Moreover, our moderation analysis revealed that people who sought
COVID-19 information and viewed more television news tended to be even more emotionally
distressed. Television’s vivid imagery and sound make it an emotionally arousing medium, so
television news users may have a higher likelihood of experiencing distress when COVID-19
information seeking. These findings are consistent with previous research showing a strong
association between television news and negative emotions during times of crisis, such as
September 11 (e.g., [17]) and natural disasters (e.g., [57]). Our results suggest that the effect of
television news on negative emotions can be applied to COVID-19.

In addition, our findings indicate that the more people consumed news from social
media, the more likely they were to be emotionally distressed. This again could be due to
the modality of social media, given it often combines text, audio, and video. The heightened
distress among social media news users could also be due to misinformation and exaggera-
tion of risks [53] and unverified contending opinions about an issue, which may heighten
uncertainty [58-60]. The political nature of COVID-19 [61] means there is an immense
amount of disagreement on social media platforms, extending to the very existence of the
virus [62]. In addition, the fact that we found no interaction effects between information
seeking and social media use on emotional distress could imply that the distress caused by
social media may not be driven by information seeking but by other types of social media
uses such as social interactions.

Finally, while we expected that consuming news via newspapers would be related to
lower distress, given the less emotionally arousing modality and lesser partisan reporting
style, our results revealed no significant association between newspapers and distress.
This result could reflect that news users” heightened stress during this pandemic was not
accentuated by print media. Taken together, these results suggest that people who relied
on television—and to a lesser extent social media—for news were more likely to experience
emotional distress concerning COVID-19.

To sum, our findings show that people should be careful about their information
gathering habits. We would recommend moderating media exposure because repeated
media usage, especially via television news [22,43-46] may lead to heightened stress.
Individuals should also take caution while gathering pandemic news from social media.
Of course, the pandemic necessitates that we stay updated with the news for our own
safety and the safety of those around us, but thoughtful information gathering and news
consumption habits will perhaps facilitate better emotional health.

Limitations and Future Directions

As with all research, our study comes with caveats. Due to the cross-sectional nature
of the study, we cannot draw conclusions concerning causal relationships. It is also possible
those with more emotional distress are more likely to seek COVID-19 information. Moreover,
although we attribute the positive association between information seeking and emotional
distress to unique features of COVID-19 information, such as persistent uncertainty, ubiqui-
tous news coverage, and topic unavoidability, it is possible that information seeking could
cause higher emotional distress only immediately; in the long-term, the emotional distress
could become weak, possibly because people might gain a sense of control. However, prior
research shows that in times of crises, information seeking can lead to emotional distress
(e.g., [17,21,22,43-46]). Our findings support this phenomenon. Despite our justification,
future studies should use longitudinal data to confirm causal relationships.

Related to this, it would be important to statistically control for media use level
before the pandemic, since some people might increase their media use at the onset of the
pandemic with others” media use remaining static. Similarly, it would be ideal to measure
the extent to which emotional distress was changed due to the emergence of the pandemic.
Due to the lack of those pre-COVID measures in our dataset, however, we were not able to
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add those control variables in our model. Future studies should measure pre-pandemic
values for primary behavioral variables to understand the dynamics of behaviors caused
by the pandemic.

Additionally, our measurement of emotional distress only tracked those feeling over-
whelmed, anxious, and afraid about what might happen. Given that emotional distress
can also be linked to feeling depressed, worried, and sad, future studies should encom-
pass more specific emotions with valid measurement. Moreover, we measured COVID-19
information seeking with a single item. Although our item clearly captured the extent of
information seeking with regard to COVID-19, future studies should check the validity
of the variable using a multi-measure approach that attends to exposure and attention
in additional to information seeking. Similarly, while newspapers and news magazines
may feature different characteristics, we measured them within an item, not differentiating
those two. Also, although television news includes a variety of cable channels, including
highly partisan outlets, we measured television news with national news networks. Future
studies should define television news more broadly with more robust measurement.

5. Conclusions

Since the pandemic began, COVID-19 has dominated the news cycle [27,63]. Moreover,
along with the pandemic, there has been another attack on the public, termed the “info-
demic” [64] as people have been exposed to an abundance of false information. People are
maneuvering this media environment to get information and manage the emotional stress
they are feeling. Our study takes a preliminary step toward examining the association
between information seeking, use of various types of news media, and emotional health
during the early days of the COVID-19 pandemic. Examining emotional health is crucial in
this situation, when people were primarily inside their homes and away from friends and
family for months on end. The toll of this pandemic will not only be measured in terms of
the loss of life, the long-term medical consequences, or the economic impact, but in terms
of the emotional toll on the public.
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Abstract: The COVID-19 epidemic has been confirmed as the largest scale outbreak of atypical
pneumonia since the outbreak of severe acute respiratory syndrome (SARS) in 2003 and it has
become a public health emergency of international concern. It exacerbated public confusion and
anxiety, and the impact of COVID-19 on people needs to be better understood. Indeed, prior
studies that conducted meta-analysis of longitudinal cohort research compared mental health before
versus during the COVID-19 pandemic and proved that public health polices (e.g., city lockdowns,
quarantines, avoiding gatherings, etc.) and COVID-19-related information that circulates on new
media platforms directly affected citizen’s mental health and well-being. Hence, this research aims to
explore Taiwanese people’s health status, anxiety, media sources for obtaining COVID-19 information,
subjective well-being, and safety-seeking behavior during the COVID-19 epidemic and how they are
associated. Online surveys were conducted through new media platforms, and 342 responses were
included in the analysis. The research results indicate that the participants experienced different
aspects of COVID-19 anxiety, including COVID-19 worry and perceived COVID-19 risk. Among
the given media sources, the more participants searched for COVID-19 information on new media,
the greater they worried about COVID-19. Furthermore, COVID-19 worry was positively related
to safety-seeking behavior, while perceived COVID-19 risk was negatively related to subjective
well-being. This paper concludes by offering some suggestions for future studies and pointing out
limitations of the present study.

Keywords: COVID-19 epidemic; anxiety; media consumption; subjective well-being; safety-seeking
behaviors

1. Introduction

In December 2019, a novel coronavirus disease (COVID-19) was discovered and
started to spread worldwide [1]. The World Health Organization (WHO) [2] further
declared the COVID-19 epidemic to be a public health emergency of international concern
on January 30, 2020, which has caused high levels of public concern and fear about the
possibility of a pandemic [1]. The media can provide fast and critical guidance regarding
the pandemic [2]; however, different types of media may have different effects on coping.
While traditional media (e.g., TV, newspapers, and radio) provide formal information about
threats, new media (e.g., Internet and social media) has a more direct, personal impact on
risk assessment [3]. New media may increase personal stress responses by sharing and
viewing uncensored media content [4]. In addition, even new media may become a source
of rapid dissemination of misinformation, aggravating public confusion and anxiety (Kim,
2019) [2] and thus negatively affect public health and well-being [5-9].
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A meta-analysis of longitudinal cohort studies comparing mental health before ver-
sus during the COVID-19 pandemic in 2020 found an overall increase in mental health
symptoms—e.g., [10-14]. Canet-Juric et al. (2020) assessed the citizen’s emotional im-
pact of the lockdown measures implemented by the Argentinian government to fight
the COVID-19 pandemic [15]. They surveyed the Argentinian general population twice
(2 days after the mandatory quarantine started (time 1) vs. 2 weeks later (time 2). A total
of 6057 people answered the two internet surveys and statistically significant variations
were observed between the two time points. Their study suggested that it is necessary to
continue monitoring mental health problems on the general population and necessary to
create programs aimed at promoting mental health and to distribute information about it.
Ramiz et al. (2021) conducted a longitudinal study of mental health, before and during the
COVID-19 lockdown, in the French population [16]. They found, overall, people’s mental
health deteriorated during the lockdown in France amid the 2020 COVID-19 pandemic.
Moreover, their self-rated physical health improved but those who experienced a worse
physical health were more likely to have mental health issues.

Anxiety is viewed as subsuming fear, panic, and worry, and it can be maladaptive, dis-
rupting performance and interfering with both psychological and physical well-being [17].
Existing research results have shown that anxiety regarding the COVID-19 epidemic has a
negative impact on health [18,19]. However, the literature also indicates that anxiety can
trigger individual alertness and motivation to engage in safe behaviors that can promote
survival and contribute to personal well-being [20,21]. The COVID-19 epidemic is a major
public health event that involves the spread of the disease worldwide, and the impact of
COVID-19 on people needs to be better understood [22].

Therefore, this research aims to understand Taiwanese people’s health status, anxiety
about COVID-19, media sources for obtaining COVID-19 information, subjective well-
being, and safety-seeking behavior during the COVID-19 epidemic.

1.1. Research Question and Hypothesis 1

The COVID-19 outbreak has caused public anxiety [6,22,23]. Anxiety, including
complex emotional responses such as tension, fear, panic, and worry, is a very important
concept in personality psychology [24]. Anxiety arises from the evaluation of a high
degree of uncertainty about whether impending physical or psychological harm can be
avoided [25]. Such an evaluation of uncertainty involves risk judgment, which includes
perceived risk and worry [26]. Risk perception is a subjective cognitive assessment that
involves the assessment of the probability of a specified negative accident occurring and
the severity of consequences [27,28]. Worry is an emotional response, such as “feeling
worried” when thinking about a risk source. According to the risk-as-feelings approach [29],
cognitive assessment and worry have a reciprocal influence [26]. Therefore, this study
intends to understand the anxiety state of participants during the COVID-19 epidemic and
propose the following research questions:

Qq: What is the participant’s COVID-19 anxiety, including the perceived risk and worry?

For people with poor health, especially those suffering from certain diseases that
have potential risks for infectious diseases due to the nature of the disease, catastrophic
thinking about physical symptoms and overestimation of the risk of serious diseases may
cause higher anxiety during pandemics [30,31]. The findings reported by Malesza and
Kaczmarek (2021) also show that people with chronic diseases and poorer overall health
have higher COVID-19 anxiety due to a greater perceived risk of infection [32]. Accordingly,
we propose the following hypothesis:

Hypothesis 1 (H1). Health status negatively predicts COVID-19 anxiety.
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1.2. Research Hypothesis 2 and Hypothesis 3

In public health crises, people believe that as much information as possible can help
them understand the severity of the crisis which, in turn, helps them take protective action,
reduce anxiety, and promote control over the situation [33]. In practice, however, public
anxiety and stress for large-scale health crises may also be created by the media itself, the
so-called media panic, which exists in different media sources, including newspapers, TV,
radio, and the Internet. [34]. Although different types of media may have different effects
on coping, little is known about the relationship between media source preference and
audience response to large-scale pandemics [3].

Among many media sources, new media has become a research focus because new
media platforms have been considered one of the most commonly used information re-
sources [35]. Existing studies have shown that new media exposure may cause anxiety
during a large-scale pandemic [16,36,37]. New media networks provide a new approach
for combining and exchanging information [38], making it easy for Internet users, such
as official departments, self-media, and netizens, to release and transfer related informa-
tion on online media, which may lead to (mis)information overload and, in turn, cause
individuals” health problems, such as anxiety [6,33,37]. Compared with traditional media,
the information quality of new media is out of control. Moreover, the interactive nature of
new media is more likely to cause negative “emotional contagion” in disasters, which may
cause new media users to experience more negative psychological effects [39]. Accordingly,
we explore the relationship between different media sources and COVID-19 anxiety and
propose the following hypotheses:

Hypothesis 2 (H2). Higher anxiety to receive information from new media than traditional media.
Hypothesis 3 (H3). New media use frequency positively predicts COVID-19 anxiety.

1.3. Research Hypothesis 3

Anxiety is associated with worse indicators of well-being [7]. Subjective well-being is
a concept designed to evaluate the current life situation of an individual. Individuals with
high subjective well-being give positive comments on their life conditions, while people
with low subjective well-being give negative comments on their life conditions [8].

Existing studies have demonstrated that anxiety regarding COVID-19 affects indi-
viduals’ psychological well-being [5,9]. However, well-being is multidimensional [8].
Riediker and Koren (2004) [40] adopted the WHO (1948) definition of health, equating
health with well-being [41] and explaining that well-being consists of physical, mental, and
social elements. Existing studies mainly focus on the well-being of mental health but lack
other dimensions of well-being. This research is expected to explore more comprehensive
well-being and propose the following hypothesis:

Hypothesis 4 (H4). COVID-19 anxiety is negatively related to subjective well-being.

However, anxiety is also seen as an adaptive function that enables individuals to en-
hance their readiness for action when faced with ambiguous and unpredictable threats [20].
Therefore, proper anxiety about self-health helps individuals be alert to their own health
and seek improvement [42]. In other words, anxiety is not only a result of health problems
but also an alert and motivation that drives people to “seek safe behaviors” to effectively
reduce threats [21]. Similarly, Li et al. (2020) noted that, in the face of potential disease
threats, people tend to develop avoidance behaviors (e.g., avoid contact with people
with pneumonia-like symptoms) and strictly follow social norms (e.g., conformity) [19].
Accordingly, we propose the following hypothesis:

Hypothesis 5 (H5). COVID-19 anxiety is positively related to safety-seeking behaviors to prevent
infection.
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The hypotheses that form the framework of this study are shown in Figure 1.

Subjective

Health status QA y well-being
COVID-19
/ anxiety
Media use Hz ~ Hs

2~

Safety-seeking

behaviors

Figure 1. Research hypothesis framework.

2. Methods
2.1. Studied Population

The study was conducted in 2020 and the research group consisted of 342 people.
The characteristics of the study sample, including its sociodemographic characteristics,
are presented in Table 1. The criteria for inclusion in the study were: age > 18 years of
age, Taiwan nationality, female or male gender. An anonymous online questionnaire was
designed using a Google form in the traditional Chinese language that was accessible from
any device with an Internet connection to invite potential respondents. The survey was
disseminated via social networks (especially Facebook and Plurk) and respondents were
encouraged to pass the survey on to others.

Table 1. Participant demographic characteristics.

Variables Category N %
Gend Woman 146 42.69%
ender Man 196 57.31%
<20 140 40.94%
Age 21-30 174 50.88%
>31 28 8.18%
Occupation Student 284 83.04%
P Non-student 58 16.96%
Associate’s degree 21 6.14%
Education Bachelor’s degree 249 72.81%
Master or doctoral degree 72 21.05%

According to Taiwan’s “Ministry of Science and Technology (MOST) Communication
Survey Database (four times in one phase) (2015): Political and Citizen Communication”
(2002 interviewees in total), in terms of the frequency of receiving public affairs through
traditional media, there is a significant difference between the men and women who are
over 60 years old (f = 4.81, p < 0.05), while there is no significant difference between different
sexes under 60 years of age. It can be found that in the younger generation, gender is no
longer a factor that affects or limits the citizen’s reception of public affairs information.
In addition, there is no significant difference in the frequency of using traditional media
to receive public affairs among all interviewees of different age groups. In the section
of new media, the difference is mainly the frequency of receiving public affairs between
the younger and elder generations. Therefore, the population studied in this paper is
mainly concentrated on students because they mainly use new media channels to finish
the questionnaires [43].

56



Int. ]. Environ. Res. Public Health 2021, 18, 13189

2.2. Survey Instrument
2.2.1. Health Status

Self-rated health status was measured by asking the participants how they felt in
terms of their general state of health, and the responses ranged from “very poor” (1) to
“very good” (5). This was one of the widely used validated indicators of health in the field
of social sciences [44]. In this study, most of the participants rated their level of health as 4
(40.35%) or 5 (39.18%). In other words, the participants’ self-rated health tended to be good
(M =4.17, SD = 0.79).

2.2.2. Media Consumption

The items were modified based on the media exposure measurement of Hong, Kim,
and Xiong [45]. “Traditional media consumption” refers to the frequency of reading printed
materials (such as newspapers and magazines), listening to the radio, and watching TV to
obtain information related to COVID-19 (3 items). “New media consumption” refers to
the frequency of obtaining COVID-19-related information from Internet news and social
media. Responses were given on a 5-point Likert scale ranging from 1 (never) to 5 (always).
The reliability and validity analysis showed that the factor loadings of “traditional media
consumption” were, respectively, 0.88, 0.82, and 0.73, the total explained variance was
65.70%, and Cronbach’s « was 0.73. In “new media consumption”, the factor loads were
0.85 and 0.85, the total explained variance was 72.26%, and Cronbach’s o« was 0.62.

2.2.3. Subjective Well-Being

Subjective well-being mainly investigates the participants” subjective perceptions of
the impact of COVID-19 on their well-being. According to Riediker and Koren’s [40] defi-
nition of well-being, the study investigated the participants’ subjective well-being, namely
physical health, mental health, and social relationships (including what do you think is
the impact of COVID-19 on your physical health/mental health/social relationship?). The
responses were given using a 9-point Likert scale ranging from —4 to 4, where a score of 0
indicates no impact at all, a score of —1 to —4 indicates a negative impact, and a score of 1
to 4 indicates a positive impact; thus, a more negative score indicates a greater negative
impact of COVID-19 on well-being and vice versa. The reliability and validity analysis
showed that the factor loadings ranged from 0.75 to 0.87, the total explained variance was
68.77%, and Cronbach’s o« was 0.78.

2.2.4. COVID-19 Anxiety

This study is based on the anxiety classification proposed by Rundmo and Nordfjeern
(2017) [26] and references relevant literature (e.g., [42]) to compile this COVID-19 anxiety
scale. The items were answered on a 5-point Likert scale ranging from 1 (strongly disagree)
to 5 (strongly agree). The exploratory factor analysis (EFA) showed that the Kaiser-Meyer—
Olkin (KMO) test value was 0.81 (x2 =1416.79, p <0.001) [46], the factor loadings ranged
from 0.66 to 0.87, and the total explained variance was 69.75%. The scale was divided into
two aspects: COVID-19 worry (e.g., worry individuals themselves or family will become
infected with COVID-19, « = 0.88) and perceived COVID-19 risk (e.g., a high probability of
becoming infected with COVID-19, very likely to be exposed to people with suspected or
possible cases of COVID-19, « = 0.91).

2.2.5. Safety-Seeking Behavior

Safety-seeking behavior assessed the participants’ degree of compliance with the
government’s recommendations on preventing COVID-19 infection, including avoiding
gatherings, maintaining social distance from others, maintaining hygiene habits of frequent
hand washing, and wearing masks in indoor public places. The items were developed with
reference to related literature—e.g., [1,22]. Responses were given on a 5-point Likert scale
ranging from 1 (strongly disagree) to 5 (strongly agree). The reliability and validity analysis
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showed that the factor loadings were from 0.72 to 0.87, the total explained variance was
65.93%, and Cronbach’s o« was 0.82.

2.3. Data Analysis

Statistical Product and Service Solutions 22.0 (SPSS) (IBM Corp, Armonk, NY, USA)
software was used as a statistical tool in this study. A Kaiser-Meyer—Olkin (KMO) test
was used to determine the sampling adequacy of data that were to be used for factor
analysis [45]. The principal component analysis method with varimax rotation and eigen-
values >1 for EFA was adopted. Descriptive statistical analysis was performed to obtain
a preliminary understanding of the respondents” demographic characteristics and their
health-related conditions, attitudes, behaviors, and literacy. A repeated-measures ANOVA
or paired t-test and a simple or multiple regression analysis were used to analyze the data
of this study.

2.4. Ethical Issues

This study followed the code of research ethics and conformed to the Taiwan govern-
ment’s institutional review board rules for exempt review. We did not collect any relevant
identifying information of the humans involved and an anonymous design questionnaire
was used in this study. The questionnaire instructions clearly informed the participants
of the research purpose and their rights regarding joining or dropping out of this study
at any time during online filling-in. Participants were informed and assured that their
participation was voluntary, anonymous, and strictly confidential and that they may stop
participating in the study at any time without fear of penalty

3. Results

Table 2 provides a summary of descriptive analysis among demographic characteris-
tics.

Table 2. Summary of descriptive analysis among demographic characteristics.

Variables COVID-19 Perceived Physical Mental Social Safety-Seeking
Category Worry COVID-19 Risk Health Health Relationship Behavior
Gender
Woman 3.90 (0.88) 2.99 (0.84) —0.40(1.50)  —0.75(1.54) —0.07 (1.17) 4.17 (0.63)
Man 3.84 (0.80) 2.92 (0.80) —0.50(1.17)  —0.76 (1.12) —0.31 (0.99) 4.21 (0.63)
Age
<20 3.88 (0.86) 2.97 (0.90) -0.39(1.21)  —0.71(1.21) —0.12 (1.04) 4.11 (0.67)
21-30 3.90 (0.85) 2.95 (0.76) —0.53(1.40)  —0.84(1.37) —0.21 (1.04) 4.25 (0.60)
>31 3.58 (0.63) 2.79 (0.77) —0.32(1.33)  —0.43(1.43) —0.61 (1.40) 4.29 (0.54)
Occupation
Student 3.88 (0.85) 2.94 (0.81) —0.49(1.30)  —0.80(1.29) —0.17 (1.00) 4.16 (0.64)
Non-student 3.81 (0.80) 2.98 (0.87) —0.28(1.41)  —0.53 (1.44) —0.41 (1.38) 4.35 (0.53)
Education
Associate’s 3.77 (0.83) 2.90 (0.68) —0.10 (1.64) —0.76(1.34) —0.24 (0.77) 4.12(0.73)
Bachelor’s 3.89 (0.81) 2.94 (0.84) —0.51(1.20)  —0.74(1.27) —0.19 (1.08) 4.21 (0.64)
Master’s and above 3.82(0.93) 2.98 (0.81) —0.39 (1.60)  —0.81(1.47) —0.26 (1.14) 4.17 (0.55)

3.1. COVID-19 Anxiety

In response to the first research question, the study adopted a paired t-test, and the
results showed that the participants” worry about COVID-19 (M = 3.87, SD = 0.84) was
significantly higher than the perceived risk of COVID-19 (M = 2.95, SD = 0.82) (t(341) = 19.57,
p <0.001, Cohen’s d = 1.06).
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3.2. New Media Consumption to Obtain COVID-19 Information

In response to the second research question, the study adopted a paired t-test, and the
results showed that new media consumption (M = 4.37, SD = 0.62) was significantly higher
than traditional media consumption (M = 2.35, SD = 0.85) (£(341) = 37.19, p < 0.001, Cohen’s
d=272).

3.3. Analysis of Health Status and COVID-19 Anxiety

The results of the simple regression analysis showed that the participants” health status
significantly negatively predicted their perceived COVID-19 risk (beta = —0.24, p < 0.001,
R? = 0.06). However, there was no significant predictive relationship between health status
and COVID-19 worry (beta = —0.02, p = 0.68). Thus, Research Hypothesis 1, that health
status negatively predicts COVID-19 anxiety, was partially supported.

3.4. Analysis of Media Consumption and COVID-19 Anxiety

Table 3 shows that the frequency of new media consumption was significantly pos-
itively related to COVID-19 worry (beta = 0.23, p < 0.001) but not perceived COVID-19
risk (beta = 0.06, p = 0.28). In addition, the frequency of traditional media consumption
was non-significantly positively related to COVID-19 worry (beta = 0.09, p = 0.09) and
perceived COVID-19 risk (beta = 0.07, p = 0.22). Thus, Research Hypothesis 2, that new
media use frequency positively predicts COVID-19 anxiety, was partially supported.

Table 3. Multiple regression analysis of media consumption.

Variable COVID-19 Worry Perceived COVID-19 Risk
Media Consumption Beta t Beta t
Traditional media 0.09 1.71 0.07 1.22
New media 0.23 4.26 *** 0.06 1.09
R=0.25 R=0.09
R?=0.06 R?=0.01
F(2339) =11.17 *** F(2339) =145

*** p < 0.001. Beta: standardized coefficients.

3.5. Analysis of COVID-19 Anxiety and Subjective Well-Being

Table 4 shows that the perceived COVID-19 risk was negatively related to physical
health (beta = —0.16, p < 0.001) and mental health (beta = —0.21, p < 0.001). However,
there were no significant predictive relationships between the two aspects of anxiety and
social relationships. Thus, Hypothesis 3, which posits that COVID-19 anxiety is negatively
related to subjective well-being, was partially supported.

Table 4. Multiple regression analysis of COVID-19 anxiety.

Physical Health Mental Health Social Relationship Safety-Seeking Behavior
Aspect
Beta t Beta t Beta t Beta t
COVID-19 worry —0.06 —0.98 —0.07 —1.26 0.07 1.18 0.37 6.45 ***
Perceived COVID-19 risk —016  —263** —021 —348** —0.04 —0.63 0.01 0.14
R=0.19 R=025 R =0.06 R =037
R%=0.04 R%=0.06 R%=0.004 R?=0.14

F(2339)= 642" Fiygo) = 11.10 %+ Fss9) = 0.70 Fasa0) = 26.66 ***

**p < 0.01. ** p < 0.001. Beta: standardized coefficients.

3.6. Analysis of COVID-19 Anxiety and Safety-Seeking Behavior

Table 2 also shows that COVID-19 worry was significantly positively related to safety-
seeking behavior (beta = 0.37, p < 0.001). However, perceived COVID-19 risk was not
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significantly related to safety-seeking behavior (beta = 0.01, p = 0.89). Thus, Research
Hypothesis 4, that COVID-19 anxiety is positively related to safety-seeking behaviors to
prevent infection, was partially supported.

4. Discussion

This study attempted to investigate Taiwanese people’s health status, anxiety, media
consumption types, subjective well-being, and safety-seeking behavior during the COVID-
19 epidemic. Consistent with previous findings, the study findings showed that new media
was the most common source of information about COVID-19 [22]. As Internet and mobile
communication technologies have been recently and widely integrated into our daily lives,
online resources have become the main way for people to obtain information [47].

However, new media, which is a product of the development of the Internet, may
exacerbate anxiety during the epidemic [23]. This study found that the participants expe-
rienced different aspects of COVID-19 anxiety and that these different aspects of anxiety
had different relationships with media consumption, subjective well-being, and safety-
seeking behavior. First, according to previous studies, anxiety arises from the evaluation
of uncertainty [25] and includes perceived risk and worry [26]. The results of this study
also revealed the complexity of anxiety during the COVID-19 epidemic. In this study,
COVID-19-related anxiety was divided into the following two aspects: COVID-19 worry,
including worry about the infection of oneself and one’s relatives and friends and worry
about the outbreak and return of the epidemic; and perceived COVID-19 risk, including
the perceived risk of the possibility of infection with COVID-19 and exposure to people
with suspected cases and the perceived possible consequences of COVID-19 infection when
going out, despite taking preventive measures.

Furthermore, this study found that, although the participants reported a low perceived
risk of COVID-19, they had high levels of worry about COVID-19. Emotional responses
to risky situations and cognitive assessments of those risks are often inconsistent [29].
Therefore, when faced with extremely undesirable outcomes, people will still have a high
level of anxiety, despite the low probability of these outcomes [25]. In other words, when
faced with extremely undesirable outcomes, the anxiety caused by the emotional response
is more critical than the anxiety caused by the cognitive evaluation.

In addition, when an emotional response to risk diverges from a cognitive evaluation
of risk, the emotional response is often the predominant predictor of risk-related behav-
ior [25,29]. Consistent with previous studies, this study found that COVID-19 worry, but
not perceived COVID-19 risk, was positively related to safety-seeking behavior. However,
this study also found that the frequency of new media consumption was positively related
to COVID-19 worry. The relationship between new media and emotional responses may
be due to the viral spread of misinformation and false reports about COVID-19 in new
media during the epidemic, which has caused unfounded fear among many netizens,
with the potential to confuse people and cause anxiety (Kim, 2019) [2]. In addition, many
netizens have expressed their negative emotions, such as fear, worry, tension, and anxiety,
through new media, which, in turn, has caused negative emotional contagion in the online
community [23].

Finally, this study found that the participants’ self-rated health status was poorer and
their anxiety from perceived COVID-19 risk was higher. In an epidemic, it is common
for individuals to feel stressed [48], which leads to anxiety [17]. In particular, people
with poor health are more likely to experience anxiety from the stress of the epidemic [22].
According to Lundberg (1998) [49], the degree of stress depends on an individual’s cognitive
evaluation of danger and potential injury. Therefore, people with poorer overall health
tend to consider physical symptoms catastrophically and overestimate the risk of serious
diseases, which may cause higher anxiety during pandemics [30-32]. The results also
echoed with Robinson et al.’s meta-analysis of longitudinal cohort studies, revealing
that when comparing mental health symptoms to pre-pandemic levels, larger rises for
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depressive symptoms and those with existing poor physical health may have been most
affected [14].

The study found that risk was not significantly related to safety-seeking behaviors to
prevent infection, only worry was significantly positively related to safety-seeking behavior.
The researchers infer that it may be related to the temporal and spatial backgrounds of
the pandemic. It was before the COVID-19 outbreak in Taiwan, and therefore citizen’s
awareness of COVID-19 risk was relatively low. However, through media reports, people
began to know the catastrophe that COVID-19 caused in other severely affected areas, and
they may have started to worry about the impacts of the virus and whether it would infect
themselves and their relatives and friends. This paper suggested that future research can
further explore where there exist other intervening variables, for example, whether factors
that the health status of participants may cause such differences.

Anxiety may further reduce well-being [7]; that is, anxiety may lead to worse physical
and mental health [50]. Existing studies have demonstrated that anxiety regarding COVID-
19 affects individuals’ psychological well-being [5,9]. This study has similar findings,
finding that anxiety from perceived COVID-19 risk has a negative impact on the well-being
of physical and mental health.

However, this study found that anxiety has no significant predictive relationship with
the well-being of social relationships. This may be because, even though the Taiwanese
government implemented some regulations to prevent the spread of COVID-19, including
delaying the start of the new semester for schools, restrictions on the number of people at
large indoor and outdoor gatherings, social distancing, and wearing masks, there were no
stringent restrictions on movement and no local or national lockdown [51]. Furthermore,
the development of the Internet makes being online provide opportunities to connect
with families, friends, and other people from beyond communities [52]. Therefore, even
if COVID-19 causes inconvenience in face-to-face interpersonal relationships, people can
still seek online ways to maintain interpersonal relationships. The above reasons may
cause people’s COVID-19 anxiety to have less impact on the well-being of interpersonal
relationships.

5. Conclusions

This study revealed that new media has become the main source of COVID-19 in-
formation and the more participants searched for COVID-19 information on new media,
the greater they were worried about COVID-19. Therefore, this study suggests that it is
necessary to ensure the accuracy of COVID-19-related information that is communicated to
the public. In particular, individuals with poor health are more likely to be vulnerable be-
cause of anxiety during the epidemic. Therefore, it is necessary to pay more attention to the
anxiety of these vulnerable groups during the COVID-19 epidemic. In addition, this study
revealed that COVID-19 worry is an emotional response rather than a cognitive assessment
and that COVID-19 worry helps people engage in preventive behavior. However, whether
anxiety caused by an excessive emotional response will cause undesirable behavior, such
as unnecessary visits to emergency departments or the hoarding of face masks [6], needs
further exploration.

Future studies may need to further consider participants’ demographic information
(e.g., socioeconomic status, gender, age groups, occupation), relevant factors (e.g., physical
health conditions, resilience, protective factors, psychological adjustment, coping strategy),
and mixed methods (e.g., qualitative, longitudinal) in understanding the relationships
among examined constructs, and to further examine the change over time and whether the
changes are persistent or short lived, and if changes were symptom specific.

This study had some limitations. Although new media, such as search engines, social
media apps, online discussion boards, etc., has changed the ways we retrieve and acquire
information, fake news and false reports (information) occur frequently and make people
panic or cause some mental diseases, especially amid the COVID-19 pandemic. With the
advancement of information, communication, and technology (ICT), it is important to
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explore the impacts of the aforementioned issues. Hence, this paper mainly focused on
investigating the citizen who mainly relies on new media channels to obtain information.
The survey respondents are mostly young people, as this group of citizens may spend
more time on smartphones or computers than other groups and have a high likelihood of
accessing and finishing the online surveys of the present study, which is also consistent
with the results of the Taiwan MOST Communication Survey Database (2015) [43]. The
research results may not be analogized to other population groups (e.g., middle-aged,
senior citizens, etc.). Nevertheless, this research only used the new media platforms as the
primary survey channel because the researchers valued the social issues of the new media,
but the derived problem is that the results may not be widely applicable to non-social media
users. Thus, it is suggested that future research can investigate the anxiety, subjective well-
being, media consumption, and safety-seeking behaviors amid the COVID-19 epidemic in
different population groups through multiple ways.

Because of individual subjectivity, participants’ self-reports may not reflect their actual
media consumption behavior and safety-seeking behavior. Furthermore, although in a
statistical sense, health status and new media use frequency can predict COVID-19 anxiety,
and COVID-19 anxiety can predict subjective well-being and safety-seeking behaviors, in a
practical sense, these variables are related but not necessarily causally related. Therefore,
other diversified research methods can be used in future research to clarify the relationship
between these variables. Another limitation of this study was that subjective well-being
investigated only physical health, mental health, and social relationships. However, subjec-
tive well-being is an individual’s evaluation of life conditions, and the life of human beings
contains broader aspects. It is suggested that future research should continue to track the
impacts of different aspects of COVID-19-related anxiety on broader aspects of life, such as
the economy. Although this study had limitations, it is still helpful for understanding the
relationship between anxiety and related variables during the COVID-19 epidemic and can
be regarded as a basis for subsequent research development.
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Abstract: It has been recently proposed that mindfulness can improve sleep quality through the
mediating role on psychological distress and that acceptance may play a pivotal role in mindfulness
beneficial effects. The aim of the present work was to understand the effects of the COVID-19
lockdown on dispositional mindfulness, sleep, and distress, and on their relationships. In particular,
we wanted to test the hypothesis that the detrimental effects of lockdown on sleep depended
on mindfulness and distress (including anxiety and depression) and that the acceptance facet of
mindfulness played the leading role. A longitudinal study based on self-report questionnaires was
conducted on 39 Italian adults (M age = 35.03, SD = 14.02; 21 men) assessing mindfulness, distress,
and sleep quality before (23 December 2019-8 March 2020) and during (27 April 2020-10 May 2020)
the first Italian COVID-19 lockdown. Lockdown decreased mindfulness while increasing distress
and sleep problems. Path analysis showed that the effects of lockdown on sleep were fully mediated
by mindfulness and distress. Furthermore, a more detailed analysis showed that these effects were
mainly dependent on the acceptance component of mindfulness working through anxiety. The
present study confirms, in the context of the COVID-19 lockdown, a model according to which
mindfulness, and specifically acceptance, influences sleep through the mediating role of distress.

Keywords: sleep quality; mindfulness; distress; COVID-19 lockdown; longitudinal study; path
analysis

1. Introduction

The spread of COVID-19 resulted in a high prevalence of sleep problems not only
in COVID-19 patients, but also in healthcare workers and in the general population [1,2].
In Italy, the first lockdown, which involved home confinement and social distancing for
the entire population from 10 March to 3 May 2020, affected both sleep and mental health,
with an increase in sleep difficulties, especially in people with a higher level of depression,
anxiety, and stress [3,4]. Indeed, both the pandemic itself and the resulting quarantine have
been shown to increase stress and stress-related disturbances [1,5-7]. However, little is
known about the mechanisms underlying these deleterious effects.

A possible psychological factor that is likely to be relevant is mindfulness, which can
be defined as being present in the moment intentionally and with a non-judging attitude [8].
Mindfulness has been associated with better sleep quality [9], greater well-being [10], and
lower levels of depression and anxiety [11], and mindfulness-based approaches have
been used to improve insomnia, depression, and anxiety symptoms [12]. Importantly,
mindfulness has been shown to have a protective effect on sleep during the COVID-19
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lockdown [13]. Recently, Simione et al. [14] have shown that the positive relationships
between dispositional mindfulness and sleep quality fully depend on the mediational
role of stress, which is in accordance with recent models of insomnia such as the stress-
diathesis [15] and the metacognitive [16] models.

However, mindfulness is a multidimensional concept [17], and different mindfulness
components have different effects on different outcomes [18]. Lindsay and Creswell [19]
proposed the Monitoring and Acceptance theory (MAT), according to which mindfulness
works through the two mechanisms of attention monitoring and acceptance: while moni-
toring alone tends to increase affective reactivity, monitoring and acceptance together lead
to increased psychophysical well-being. However, Simione et al. [20] have shown that the
beneficial effects of mindfulness seem to depend almost entirely on acceptance alone, with
monitoring playing a deleterious role in only a few cases, which, interestingly, include
sleep problems.

In the present longitudinal study, we assessed dispositional mindfulness, distress
symptoms, and sleep problems in the same sample both before and during the first Ital-
ian COVID-19 lockdown. While predicting that lockdown would worsen both distress
symptoms and sleep problems, we were interested in testing whether mindfulness, and
specifically its acceptance component, could play a mediating role in these changes. In
particular, on the basis of the reviewed literature, we hypothesized that lockdown may
increase sleep problems by reducing mindfulness and increasing psychological distress
and that the beneficial effects of mindfulness would depend mainly on acceptance.

2. Materials and Methods
2.1. Participants and Procedure

A convenience sample method was used, recruiting participants from the general
population through email and social media (no mindfulness practice nor any particular
interest in mindfulness was required for participation). During the period from 23 De-
cember 2019 to 8 March 2020, 43 volunteers participated in the survey, after reading the
written consent form and explicitly agreeing to take part in the study. In this first period, all
questionnaires (see below) were individually administered in paper-and-pencil form. The
study protocol was approved by the Ethics Committee of the Department of Psychology
at the University of Campania Luigi Vanvitelli and it originally aimed to investigate the
relationship between dispositional mindfulness and different psychological and cogni-
tive variables. When home restriction was adopted in Italy in response of the COVID-19
pandemic, the aim of the study was changed in order to assess the effect of lockdown on
sleep, mindfulness, and distress. Consequently, we re-contacted all participants and asked
them to complete an online survey (using the Google Moduli platform) including the same
questionnaires filled in during the first period. Thirty-nine of the 43 volunteers responded
and filled the questionnaires from 17 April to 10 May, 2020. We collected the following
demographic data for each participant: age, sex, city, educational level, and occupation.
The mean age was 35.03 years (SD = 14.02 years), with 21 men. All participants lived in
the south of Italy, the educational level ranged from eight grade diploma to PhD title, and
the occupational status covered unemployment, student, and workers in both private and
public fields.

2.2. Materials

Dispositional mindfulness was measured using the Italian version of the Five Facets
Mindfulness Questionnaire (FFMQ [21]), containing 39 items divided in five subscales:
observing, describing, acting with awareness, non-judging, and non-reacting. Participants
were requested to rate each statement on a 5-point Likert scale. Higher total scores indicate
higher dispositional mindfulness. Following the literature on MAT theory [19,20], we con-
sidered monitoring as being represented by observing and acceptance as being represented
by non-judging and non-reacting. The psychometric properties of this scale are good [21].
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The Italian version of the Hospital Anxiety and Depression Scale (HADS [22]) was
administered to assess general distress. The HADS consists of 14 items divided in two
subscales: anxiety and depression. Participants are requested to rate how they have been
feeling in the past week on a 4-point scale. The psychometric properties of the HADS
are good [22]. Following Iani et al. [22], the total score was used as a measure of general
psychological distress.

In order to detect sleep quality as well as sleep-related wake disorders, the Italian
version of the Mini Sleep Questionnaire (MSQ [23]) was used. In this questionnaire, 6
of the 10 items are related to sleep problems while 4 items are related to wake problems.
Respondents had to indicate the frequency of occurrence for each statement in the past
week on a 7-point scale. Beyond the total score, as suggested by Natale et al. [23], we also
calculated the scores of the sleep and wake subscales. The psychometric properties of the
MSQ are good [24].

Given that circadian typology has been shown to influence sleep problems [25], in
order to control for such a factor, we also administered the Italian version of the reduced
Morningness-Eveningness Questionnaire to measure circadian typology (rMEQ [26]). The
rMEQ includes 5 items and the total score is obtained by summing up all the items, with
higher scores reflecting a morningness preference. The psychometric properties of rMEQ
are good [26].

2.3. Data Analysis

First, we checked for the presence of a common method bias in the responses using
two tests: the Harman's one-factor test and the correlation matrix test [27]. In the first test
we computed the variance explained by a single-factor exploratory model including all
the items administered, considering the bias to be present if the proportion of variance
explained by this single factor was higher than 50%. In the second test we considered
the correlation matrix between all assessed variables, considering the bias to be present if
correlations were higher than 0.90. In both tests, for each variable we considered all the
observations (i.e., each participant assessed both before and during the lockdown).

Secondly, we assessed the effect of lockdown on the measured variables through a
repeated-measures MANOVA followed by a series of one-way repeated-measures AN-
COVAs to assess the effect of time on each dependent variable, while controlling for the
effects of sex, age, and education level. As a measure of effect size, we used the partial
eta squared which is recommended in order to improve the comparability of effect sizes
between studies [28].

Then, we tested our hypothesis that lockdown onset impacted mindfulness, which
affected psychological distress, in turn influencing sleep problems. To this aim, we tested
the indirect effect of mindfulness on the effect of time on distress/sleep by using path anal-
ysis with the Huber-White robust standard errors estimator and bias-corrected confidence
intervals that test indirect or mediated effects [29]. In particular, we tested two models. In
the first one we included the total score for each scale, in order to assess the relationships
between mindfulness, general distress, and sleep problems. In the second model, we used
the subscale scores of each questionnaire to investigate the differential contribution of each
facet or aspect to the considered effects. Regarding mindfulness, following the literature
on MAT theory [19,20], we took into account only the variables considered to be related
to either monitoring (i.e., observing) or acceptance (i.e., non-judging and non-reacting).
In both models, we controlled for the effects of age, sex, education level, and chronotype
(rMEQ score).

As both models were fully saturated (i.e., they perfectly fitted the data because they
had as many parameters as there were values to be fitted) no goodness of fit scores could
be calculated. In order to both obtain interpretable goodness of fit statistics and reduce
the number of free parameters so to counterbalance the small numerosity of the sample,
we also analyzed simplified versions of the models where all non-significant path (and
covariates) were removed. For each model, we calculated the following fitting indexes: x2
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statistics, comparative fit index (CFI), Tucker-Lewis index (TLI), root mean square error
of approximation (RMSEA), and standard root mean square residual (SRMR). Model fit
was considered as adequate with the following values: non-significant x2, CFI and TLI
above 0.95, RMSEA of 0.06 or less, SRMR of 0.08 or less [30]. Raw data are available as
Supplementary Materials.

3. Results

Both tests for a common method bias showed that no such bias was present. The vari-
ance explained by a single-factor model was only 14.72%, much lower than the threshold
of 50% (Harman’s one-factor test). Furthermore, all the correlation coefficients between our
variables were between 0.01 and 0.65 (absolute value), that is smaller than the threshold
value of 0.90 (correlation matrix test).

3.1. Effects of Lockdown

The MANOVA assessing the effect of lockdown on our variables was significant
for time, Pillai’s Trace = 0.57, F(7,38) = 6.04, p < 0.01, indicating a significant overall
impact of lockdown on the variables. The results of the subsequent one-way repeated-
measures ANCOVAs are reported in Table 1 (together with Cronbach’s «s of all variables).
Two mindfulness facets (i.e., observing and non-judging) and the total mindfulness score
changed as a function of time. In particular, observing increased during lockdown while
non-judging and total mindfulness decreased. Regarding psychological distress, anxiety
did not change, while both depression and HADS total increased. Regarding sleep-related
problems, sleep quality (sleep factor) decreased, while daytime sleepiness (wake factor)
and MSQ total did not change. Lastly, circadian typology (rMEQ) did not change. Overall,
these results showed that lockdown impacted different areas of psychological functioning,
including mindfulness, distress, and sleep quality.

Table 1. Reliability, means, standard deviations, and one-way ANCOVA statistics for variables measured before (Time 0)

and during (Time 1) lockdown.

Time 0 Time 1
Scale Variable Cronbach’s « M SD M SD F(1,37) nzp
FFMQ Observing 0.79 27.36 6.7 29.74 4.56 6.51* 0.15
Non-judging 0.80 27.18 5.4 22.49 5.57 16.56 ** 0.31
Non-reacting 0.71 21.49 44 22.36 3.54 1.57 0.04
FFMQ tot 0.86 131.03 16.72 123.13 11.38 6.96 * 0.16
HADS Anxiety 0.76 9.31 291 9.77 3.19 0.90 0.02
Depression 0.82 8.13 1.96 9.13 241 7.26 * 0.16
HADS tot 0.86 17.44 4.12 18.90 4.68 4.43* 0.11
MSQ Sleep 0.75 14.26 6.05 15.74 6.04 4.58 * 0.11
Wake 0.84 13.10 5.16 13.28 5.52 0.05 0.01
MSQ tot 0.85 27.36 10.18 29.03 10.71 1.72 0.04
rMEQ rMEQ tot 0.51 14.74 3.53 14.13 3.81 1.21 0.03

Note. Sleep = sleep quality, Wake = daytime sleepiness. Time 0 = before lockdown, Time 1 = during lockdown. Cronbach’s as were
computed on the Time 0 data. An interpretable measure of effect size is reported as partial eta squared (nzp). Variables that changed
significantly from Time 0 to Time 1 are reported in boldface. Significant level is indicated as follows: * p < 0.05; ** p < 0.01.

3.2. From Lockdown to Sleep Problems through Mindfulness and Distress

Table 2 shows the estimated coefficients of the model including the high-level variables
(Figure 1). This analysis revealed that lockdown significantly decreased mindfulness, and
this, in turn, decreased distress, while distress increased sleep problems. Furthermore, we
found three significant indirect effects: from lockdown to distress through mindfulness
(b=0.61, CI =[0.08, 1.64], SE = 0.35, = 0.07), from lockdown to sleep through both mind-
fulness and distress (b = 0.51, CI = [0.05, 1.88], SE = 0.36, 3 = 0.03), and from mindfulness
to sleep problems through distress (b = —0.06, CI = [-0.16, —0.01], § = —0.09). All indirect
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effects represented full mediation, as time did not significantly affect distress or sleep
problems, nor did mindfulness directly affect sleep. Testing the model while removing the
covariates did not significantly alter any of the considered paths. Hence, we tested the fit
of the simplified model containing only significant paths and no covariate. This showed
good fit statistics: x2(3) = 1.04, p = 0.79, CFI = 1.00, TLI = 1.00, RMSEA = 0.01, SRMR = 0.03.

Table 2. SEM estimated coefficients for model 1.

Path b Cligwer Clupper SE B
Lockdown — FFMQ —7.88 % —14.95 —1.42 3.45 —0.27
Lockdown — HADS 0.85 —1.01 2.82 0.97 0.10
Lockdown — MSQ 0.13 —3.99 453 2.20 0.01
FFMQ — HADS —0.08 * —0.15 —0.01 0.04 —0.26
HADS — MSQ 0.82 * 0.16 1.32 0.29 0.35
FFMQ — MSQ —0.04 —0.18 0.17 0.08 —0.05

Note. b = unstandardized coefficient, Cljgyer and Clypper = lower and upper 95% bootstrapped confidence intervals of b, SE = standard
error, 3 = standardized coefficient. Significant paths are reported in boldface. Significant level is indicated as follows: * p < 0.05.

Lockdown

- - ~ ~A =~ ~A
—0.27 —0.26 0.35 |

> FFMQ > HADS > MSQ
T~a o -V

T _——— -

Figure 1. First model including only the total scores. Continuous arrows represent significant paths, while dotted arrows
represent non-significant paths. Standardized coefficients are reported only for significant paths.

3.3. The Effects of Mindfulness Depend on Acceptance

Table 3 shows the estimated coefficients of the model including the low-level variables
(Figure 2). We found a significant effect of lockdown on non-judging but not on observing
nor on non-reacting. Anxiety was significantly reduced by both non-judging and non-
reacting but was not influenced by observing. Depression was not predicted by observing
nor by non-judging, but it was reduced by non-reacting. Lastly, anxiety increased both
components of the sleep-wake cycle (sleep and wake), whereas depression did not influence
any of them. Regarding indirect effects, we found a significant path from lockdown to
anxiety through non-judging (b = 1.01, CI = [0.36, 1.86], SE = 0.37, 3 = 0.17), two significant
paths from non-judging to sleep (b = —0.12, CI = [-0.29, —0.02], SE = 0.07, § = —0.12)
and wake (b = —0.17, CI = [-0.34, —0.06], SE = 0.07, § = —0.20) through anxiety, and
two significant paths from lockdown to both sleep (b = 0.55, CI = [0.04, 1.47], SE = 0.36,
3 = 0.05) and wake (b = 0.82, CI = [0.21, 1.81], SE = 0.40, 3 = 0.08) through non-judging
and anxiety. Lockdown had no significant direct effect on anxiety, depression, sleep, or
wake. However, both observing and non-judging had a significant direct effect on sleep
(the first positive, the second negative). To sum up, this model confirmed that the main
direct and indirect effects of time were mostly dependent on acceptance (in particular,
on the non-judging facet). Observing had a direct deleterious effect only on sleep, while
non-reacting reduced both anxiety and depression; none of these effects, however, were
influenced by time. Even in this case, testing the model while removing the covariates did
not significantly alter the results. The simplified model including only significant paths and
no covariates revealed acceptable fit statistics: x2(10) = 9.89, p = 0.45, CFI = 1.00, TLI = 1.00,
RMSEA = 0.01, SRMR = 0.09.
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Table 3. SEM estimated coefficients for model 2.

Path b Cljower Clypper SE B
Lockdown — Sleep —0.74 —3.44 2.06 1.43 —0.06
Lockdown — Wake -1.03 -3.19 0.95 1.03 —0.10
Lockdown — Anxiety —0.42 —1.65 0.81 0.61 —0.07
Lockdown — Depression 0.76 —0.22 1.66 0.49 0.17
Lockdown — Observing 2.19 —0.42 4.65 1.26 0.19
Lockdown — Non-judging —4.69 ** —7.06 —2.23 1.24 —0.38
Lockdown — Non-reacting 0.76 —1.30 2.61 0.99 0.09
Observing — Anxiety 0.01 —0.11 0.12 0.06 0.03
Non-judging — Anxiety —0.21 ** —0.33 —0.10 0.06 —0.43
Non-reacting — Anxiety —0.15* —0.28 —0.01 0.07 —0.21
Observing — Depression —0.01 —0.13 0.08 0.05 —0.04
Non-judging — Depression —0.07 —0.16 0.03 0.05 —0.19
Non-reacting — Depression —0.12* —0.26 —0.01 0.07 —0.23
Observing — Sleep 0.21* 0.04 0.47 0.11 0.20
Non-judging — Sleep —0.29 * —0.61 —0.02 0.14 —0.30
Non-reacting — Sleep 0.19 —0.15 0.61 0.19 0.14
Observing — Wake 0.12 —0.05 0.33 0.09 0.13
Non-judging — Wake —0.11 —0.35 0.10 0.11 —0.12
Non-reacting — Wake 0.04 -0.32 0.39 0.18 0.04
Anxiety — Sleep 0.55* 0.08 1.13 0.27 0.28
Depression — Sleep —0.03 —0.74 0.60 0.35 —0.01
Anxiety — Wake 0.81* 0.40 1.16 0.20 0.47
Depression — Wake —0.05 —0.57 0.47 0.26 —0.02

Note. b = unstandardized coefficient, Cljoyyer and Clypper = lower and upper 95% bootstrapped confidence intervals of b, SE = standard
error, 3 = standardized coefficient. Significant paths are reported in boldface. Significant level is indicated as follows: * p < 0.05, ** p < 0.01.

» Observing
4 7 .
L7 Sleep
<7 038
Lockdown N ' » Non-judging
A
S N
S Wake
N
b Non-reacting

Figure 2. Second model including all the subscale scores. Continuous arrows represent significant paths, while dotted
arrows represent non-significant paths. Standardized coefficients are reported only for significant paths. For the sake of
clarity, only the direct paths from lower levels to higher levels that were significant are shown: e.g., the paths from lockdown
to distress and sleep variables are not shown because they were not significant.

4. Discussion

The present study aimed to explain how the COVID-19 restrictions impacted on the
sleep through an analysis of the mediational role of mindfulness and distress. Our results
showed that the lockdown resulted in a general decrease in mindfulness (with an increase
in observing and a decrease in non-judging), an increase in depression and distress, and an
increase in sleep problems. Our first model fully supported our hypothesis that the effect
of lockdown on sleep depended on mindfulness and distress. In particular, the model
showed that lockdown decreased mindfulness, mindfulness decreased distress, and distress
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increased sleep problems. Furthermore, indirect pathways showed that mindfulness fully
mediated the relationship between lockdown and distress, mindfulness and distress fully
mediated the relationship between lockdown and sleep, and distress fully mediated the
relationship between mindfulness and sleep. The second model supported the hypothesis
that acceptance played the main role in the beneficial effects of mindfulness on sleep. In
particular, it showed that: lockdown reduced non-judging; both acceptance facets (i.e., non-
judging and non-reacting) decreased anxiety; non-reacting reduced depression; anxiety
increased both components of the sleep-wake cycle. The only significant influence of the
monitoring factor (i.e., observing) was an increase in sleep problems (which were also
decreased by non-judging). Furthermore, indirect effects confirmed both the pivotal role of
acceptance (and specifically of non-judging) in the beneficial outcomes of mindfulness and
the mediated nature of the effect of lockdown on sleep: non-judging fully mediated the
relationship between lockdown and anxiety, anxiety mediated the relationship between
non-judging and problems in sleep (partially) and wake (fully), and non-judging and
anxiety fully mediated the relationship between lockdown and both sleep and wake
problems.

Several lines of research support the view that the effects of lockdown on sleep
depend on the mediating role of mindfulness and distress. First, mindfulness is negatively
correlated to stress [11,31] and mindfulness interventions have positive effects on stress
and stress-related disorders [32]. Second, stress is well-known to have a deleterious effect
on sleep [33], which is in accordance with the stress diathesis model of insomnia, according
to which sleep problems depend mainly on stressful events and stress-induced cognitive
intrusions [15]. Third, the mediational role of stress and stress-related disturbances in the
link between mindfulness and sleep is supported by several cross-sectional studies [14,34]
and is also in accordance with the meta-cognitive model of insomnia [16]: according to
this model mindfulness can improve insomnia by reducing the distress produced by sleep-
related worries, which are the main causes of the secondary arousal that contributes to
insomnia. Furthermore, Simione et al. [14] have proposed that mindfulness could act on
insomnia also by reducing primary arousal through a reduction of the impact of stressful
events. Finally, a recent work involving two studies (one in Wuhan, China, and the other in
the United Kingdom) demonstrated the protective role of mindfulness in the relationship
between COVID-19-related stressors and decreases in sleep duration [13].

As far as mindfulness facets are concerned, the monitoring and acceptance compo-
nents of mindfulness behaved in an opposite way: while non-judging decreased during
lockdown, observing increased, and while acceptance facets (non-judging and non-reacting)
jointly had beneficial direct and indirect effects on all distress and sleep variables, the mon-
itoring facet (observing) had a deleterious effect only on sleep problems. The differential
effect of lockdown on the two relevant mindfulness facets seems logical. It is reasonable
that during the lockdown people tended to be more vigilant with respect to themselves
and the surroundings due to the threat of illness, which might explain the higher observing
scores. The same heightened perceived risk might also explain the decrease in non-judging,
as the judgement of one’s thoughts and behaviors was considered to be important (and
socially reinforced) for protecting one’s safety. Even the effects of these changes in mindful-
ness aspects on distress and sleep make sense given the pandemic context. Indeed, while
these changes might be the result of trying to preserve one’s health, they had a detrimental
effect on one’s well-being: they led to more anxiety (e.g., noticing more things to be worried
about, worrying more about the health and well-being of oneself and loved ones), which in
turn detrimentally impacted sleep.

Beyond being understandable given the very peculiar pandemic context, these results
are also consistent with previous research. For example, acceptance has been associated
with many beneficial outcomes including lower stress, anxiety, and depression [35], while a
recent meta-analysis showed that observing correlates with a few psychological symptoms,
including anxiety [18]. Consistently with the current results, in Simione et al. [20], sleep
problems were the only outcomes (apart from general distress) that were predicted by the
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observing facet. According to the influential MAT theory of mindfulness, monitoring alone
tends to increase affective reactivity, which can lead to both more psychological symptoms
and a greater level of well-being, while acceptance moderates the effect of monitoring in
a such way that together they lead to increased psychological well-being [19]. However,
on the basis of both their own data and the available literature, Simione et al. [20] showed
that these hypotheses were not well-supported, as monitoring was related to only a few
psychological outcomes (mainly negative) while acceptance only rarely moderated moni-
toring, and, even when it did, it protected against the negative effects of monitoring rather
than leading to the best psychological outcomes. For these reasons, the authors proposed
an alternative hypothesis according to which acceptance alone is mainly responsible for
the benefits of mindfulness, whereas monitoring plays only an ancillary role in developing
acceptance, while sometimes providing negative consequences. Even though in the present
study we could not test for the interaction between acceptance and monitoring due to our
small sample size, our results seem to support this alternative hypothesis, as monitoring
(observing) played a very limited deleterious role, while acceptance facets (non-reacting
and especially non-judging) were the main drivers of change.

Shallcross et al. [36] proposed that mindfulness improves sleep through the mecha-
nisms of experiential awareness, attentional control, and acceptance, which collectively
target all the processes that contribute to sleep disturbance: rumination, primary arousal,
secondary arousal, sleep monitoring/selective attention and effort, and distorted percep-
tions regarding sleep impairment. According to this view, acceptance works only on the last
three factors, while the first two are targeted only by experiential awareness and attentional
control. However, in our data acceptance alone was responsible for the benefits of mindful-
ness on sleep, in particular through a mediated effect on anxiety. Indeed, while experiential
awareness and attentional control without acceptance may even be detrimental in case
the current state is unpleasant and unwanted (e.g., stressful thoughts and lack of sleep),
thus increasing rumination and primary arousal, acceptance has been associated with less
worry and rumination [37], and with less stress and fewer stress-related disturbances [35].
Hence, it is likely that acceptance alone could act on all the processes that contribute to
sleep problems.

Finally, we showed that the lockdown-related sleep problems depended on a decrease
in mindfulness traits, and thus the present research adds evidence to the mounting literature
recommending the use of mindfulness-based interventions to treat insomnia and sleep
disturbances [12,16,36]. Furthermore, by showing the pivotal role of acceptance (non-
judging) in linking lockdown and sleep problems, our results suggest that it may be
interesting to design mindfulness-based interventions that focus particularly on developing
acceptance skills so as to test their capacity to prevent sleep problems, particularly in
stressful situations.

An important strength of the present study consists in being one of the few studies
with “real” pre-lockdown measures of analyzed variables, thus leading to an authentic
longitudinal study assessing the impact of the lockdown. Due to the impossibility of
foreseeing the advent of the pandemic and the related restrictions, the majority of the
previous studies concerning the effects of the pandemic on sleep had to make important
compromises, which inevitably limited the reliability. For example, Cellini et al. [3] asked
participants to think about the week before any restriction in Italy, which may introduce
memory biases in subjects’ responses. Similarly, Salfi et al. [4] longitudinally assessed
sleep quality, insomnia symptoms, and general distress (anxiety, depression, and stress) in
an Italian sample from the first to the second wave of COVID-19 thus comparing similar
situations, as the pandemic was continuously present in Italy between the two waves (with
different degrees of risk).

However, the present study has its own limitations. First and foremost, the main
limit of the present study lies in the small numerosity of the sample which was due to
the fact that when the lockdown began, only a small group of participants had compiled
the questionnaires. When evaluating model’s generalization, one should consider several
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factors, including the study design and the strength of path coefficients. Our study uses
a longitudinal design, which is far more robust than a cross-sectional one, and our main
direct and meditated paths reported medium sized effects (ranging from 0.25 to 0.47). As
suggested in [38], to find a reliable medium-sized mediation path in a longitudinal study
like our own with bootstrapping coefficients, about 40/50 participants should be sufficient.
Moreover, our model could be considered unbiased as we did not face non-convergence
and improper solutions problems during model estimation [39]. So, from this point of view,
the numerosity of our sample was almost acceptable. However, our two models contained,
respectively, 21 and 63 free parameters. Considering the rule of thumb requiring a 10:1
ratio between observations and free parameters [40], the numerosity of our sample was
indeed too small. For this reason (and also to get non-identified models for which we could
obtain interpretable goodness of fit statistics), we simplified our models by removing all
non-significant paths and covariates, as testing both models while removing the covariates
did not alter significantly any of the considered paths. In this way, we obtained two models
whose paths were supported both by the literature and by the previous ‘full’ models. These
‘simplified” models had, respectively, six and 12 free parameters, and both demonstrated
good fit indexes. This makes the numerosity of our observation (78) adequate for the first
model, while a bit too low for the second model, which consequently should be considered
with more caution. Anyway, we think that the limitation due to the small sample was
counterbalanced by the possibility of giving a real picture of the effects of lockdown
restrictions on the assessed variables. Furthermore, the fact that our results confirmed both
our hypotheses, which were based on the previous literature, suggests that the study power
was enough for detecting at least the main true effects. Another limit of the present work
depends on the measurement tool used for assessing mindfulness. Even if the FFMQ is the
most widely used tool adopted for measuring mindfulness, the acceptance dimension is
defined by two distinct measures (non-judging and non-reacting), which could be a source
of confusion. Future research should confirm the role of acceptance in protecting from
sleep problems using another mindfulness tool such as the Philadelphia Mindfulness Scale
(PHLMS [41]), as this includes only one scale for acceptance and one for awareness (which
can be considered as a measure of attention monitoring). Finally, our study used only
self-report questionnaires, which could limit the reliability and validity of our findings
due to well-known problems related to self-report measures, such as limited introspective
abilities, problems of interpretation, and response biases such as social desirability. Future
studies could improve this aspect by also adopting more objective measures of the assessed
variables. From this point of view, the development of behavioral measures of mindfulness
represents an important challenge for future research [42].

5. Conclusions

The present longitudinal work showed that the detrimental effect of the first Italian
COVID-19 lockdown on sleep was fully mediated by mindfulness and distress and that
these effects were dependent on the acceptance component working through anxiety, thus
confirming our hypotheses based on previously published cross-sectional results [14,20].
By significantly advancing our knowledge of the mechanisms linking sleep to mindfulness
and distress, this work not only adds evidence to the mounting literature recommending
the use of mindfulness-based interventions to treat insomnia and sleep disturbances, but it
also suggests the possibility to develop novel mindfulness-based interventions that focus
particularly on acceptance for preventing sleep problems in stressful situations.
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Abstract: Vaccine hesitancy is an ongoing concern, presenting a major threat to global health. SARS-
CoV-2 COVID-19 vaccinations are no exception as misinformation began to circulate on social media
early in their development. Twitter’s Application Programming Interface (API) for Python was
used to collect 137,781 tweets between 1 July 2021 and 21 July 2021 using 43 search terms relating to
COVID-19 vaccines. Tweets were analysed for sentiment using Microsoft Azure (a machine learning
approach) and the VADER sentiment analysis model (a lexicon-based approach), where the Natural
Language Processing Toolkit (NLTK) assessed whether tweets represented positive, negative or
neutral opinions. The majority of tweets were found to be negative in sentiment (53,899), followed by
positive (53,071) and neutral (30,811). The negative tweets displayed a higher intensity of sentiment
than positive tweets. A questionnaire was distributed and analysis found that individuals with
full vaccination histories were less concerned about receiving and were more likely to accept the
vaccine. Overall, we determined that this sentiment-based approach is useful to establish levels
of vaccine hesitancy in the general public and, alongside the questionnaire, suggests strategies to
combat specific concerns and misinformation.

Keywords: SARS-CoV-2; COVID-19; vaccinations; sentiment analysis; Twitter; anti-vax; vaccine
hesitancy; Python; VADER; NLTK

1. Introduction
1.1. Coronavirus Disease 2019 in the UK and Vaccination Uptake

Coronavirus disease 2019 (COVID-19), caused by novel severe acute respiratory
Coronavirus 2 (SARS-CoV-2), was first reported in Wuhan, China in December 2019. As
has already been well reported, COVID-19spread rapidly across the globe and was declared
a pandemic by the World Health Organisation (WHO) in March 2020. In late January 2020,
the first case was reported in the United Kingdom (UK) and by the end of March 2020,
6650 cases had been recorded in the UK and a nationwide lockdown had begun [1].

On 8 December 2020, the UK became the first country to rollout a COVID-19 vaccina-
tion programme; and by 15 August 2021, an estimated 87.1% of the adult population in the
UK had received one dose of either the Oxford /AstraZeneca, Moderna or Pfizer-BioNTech
vaccine and 74.9% were fully vaccinated with two doses [2]. Even before the first dose was
administered, false rumours and misinformation had begun to circulate on social media,
at times fuelled by the idea that emergency regulatory approval of these vaccines was
linked to unreliability or safety concerns, threatening to diminish public confidence in the
vaccination programme [3]. By 15 August 2021, the cumulative total of deaths in the UK
where the death certificate mentioned COVID-19 as one of the causes was 157,361. The
cumulative total number of doses of vaccinations administered in the UK on the same date
was 88,037,283 [2].
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1.2. Anti-Vaccination Movement

Since their introduction, vaccinations have revolutionised health care whilst at the
same time persistently facing opposition [4,5] from hesitant individuals who perceive
them as unnecessary or dangerous [6]. ‘Anti-vaccinators’ or ‘anti-vaxxers’ may reject
vaccinations in the belief that they contain toxins and cause serious adverse effects [7].
More extreme conspiracy theories accuse pharmaceutical companies of producing fake
vaccine data, concealing harmful vaccine side effects and exaggerating vaccine efficacy
statistics [8].

Hesitancy is typically associated with a lack of trust in the health-care system [9] and
unfamiliarity with vaccine-preventable diseases [10]. For example, in 1974, it was reported
that an antigen in the pertussis vaccine was responsible for 36 neurological complications
including convulsions and intellectual developmental disorders in previously healthy
children. Despite the study concluding that these complications were extremely rare and the
risks of immunisation outweighed the risks of disease [9], many parents in Britain refused
to vaccinate their children against pertussis throughout the 1970s and 1980s. Between 1971
and 1974, vaccination rates dropped significantly from 78.5% to 37% [11], leading to severe
strain on the NHS [12,13].

The measles, mumps, and rubella (MMR) controversy was the result of a now discred-
ited paper linking the MMR vaccine to autism in children [8,14], which led to a reduction in
MMR uptake after its publication in 1998 and the debate still rumbles on. Although MMR
vaccination uptake has improved since 2004, according to the WHO, it is still under the 95%
threshold to ensure herd immunity; and in 2017, an estimated 142,000 people died from
measles unnecessarily [6,15,16], leading the WHO to declare vaccine hesitancy as an official
threat to global health in 2019 [17] and highlighting the need for medical professionals to
address vaccine safety concerns to encourage uptake.

1.3. Social Media and Vaccine Hesitancy

Web 2.0 has made discovering and sharing information online more convenient than
ever with the move from passive consumption to active generation of content, leading
to Health 2.0, where social media users share advice and experiences relating to health
care [18]. However, despite social media being readily utilised to promote public health,
and increasing numbers of people using social media to research vaccinations [17,19],
health-care professionals remain a key source of vaccine information [20]. Media and
celebrity opinion on social media is known to contribute to anti-vaccine beliefs [21] and the
way in which research is interpreted by the media can have a profound effect on influencing
public perception [22,23]. Scientists regularly challenge inaccurate information on social
media and one high-profile example of this occurred in September 2021, when Professor
Chris Whitty, the Chief Medical Officer for England and Chief Medical Advisor for the UK
Government, was asked at a televised press conference about a tweet by rapper Nicki Minaj
which claimed that her cousin’s friend was rendered impotent after taking a Coronavirus
vaccine which caused swelling in his testicles. Prof Whitty said that these “myths ...
untrue ... designed to scare ... they should be ashamed”, leading to a conversation which
continued afterwards in the media, including on social media. Despite progress being made
to combat false reporting of science [23], understanding reasons behind vaccine hesitation
will allow insight into how these beliefs may be counteracted effectively. Analysis of tweets
during a 2013 measles outbreak [24] noted users informing each other about the importance
of vaccination in light of the outbreak, illustrating a positive application of social media to
educate others regarding the importance of vaccines to prevent outbreaks of disease.

However, the echo-chamber effect described by Piedrahita-Valdés et al. (2021), ex-
plains how users with differing beliefs consume homogeneously polarised content re-
garding vaccines and form opposing groups who rarely communicate with one another
positively [25]. Hence, debate regarding vaccines may have little positive outcome, as prior
personal beliefs are only reinforced in this environment. Efforts by health professionals to
promote vaccination through social media have not always received a positive response;
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and in extreme cases, health-care professionals have been threatened after posting videos
online encouraging vaccination [26].

During the UK national lockdowns in 2020 and 2021, much of the conversation
regarding COVID-19 took place on social media platforms including Twitter, which has
approximately 300 million monthly users [27,28]. Social media has become a common
platform for individuals to voice their concern and share their thoughts with others during
times of crisis [29]; but whilst these platforms allow the rapid dissemination of information,
there is no guarantee that the information is correct, reliable or accurate [30] and the majority
of anti-vaccination communication and conversation takes place over the internet [31].
Google search interest for the term ‘vaccine” has greatly increased since March 2020, peaking
in March 2021 [32].

In a July 2020 UK survey, 16% of participants stated that they would be unlikely to
accept a COVID-19 vaccine [33]; and between September and October 2020, 12% and 17%
of individuals were strongly hesitant or very unsure, respectively [34]. The likelihood of
refusal of the COVID-19 vaccine was also found to be higher among young adults who are
indifferent about COVID-19 and lack trust in scientists [33].

1.4. Sentiment Analysis and Data Mining

Natural language processing (NLP) research topics rely heavily on the use of sentiment
analysis and opinion mining, where sentiment analysis is the study of opinions, feelings
and attitudes towards a product, organisation or event [35-37]. Opinion—or text—mining
involves extracting knowledge and information from online text, usually focusing on a
certain topic and categorising it as positive, negative or neutral [38,39].

Python is a versatile computer programming language which can manage large
datasets, making it ideal for use in complex projects [40—-42]. It can be used to retrieve
tweets that contain chosen search terms and store them via a designated database engine,
such as SQLite. Valance Aware Dictionary and sEntiment Reasoner (VADER) is one of
many tools found within the popular Natural Language Toolkit (NLTK), with an excess
of 9000 lexicon features and the ability to analyse sentiments extracted from social media
sources. It produces a gold-standard sentiment lexicon by combining quantitative and
qualitative methods [43]. Sentiment lexicons contain lists with initial lexical capabilities
(words) categorised to a semantic orientation (i.e., positive or negative) [38,44]. The VADER
lexicon is a collection of predefined words with an associated polarity score—analysing the
positive and negative aspects of text and determining overall polarity. Typically, neutral
sentiments have a polarity score of 0 due to unidentifiable sentiment in the text. Neg-
ative and positive sentiments are assigned polarity scores of less than and greater than
0, respectively [45]. According to Satter et al. (2021), it is one of the easiest approaches
to sentiment classification [28] with VADER based on a gold-standard sentiment lexicon
with an ability to process acronyms and slang words [46], making it highly sensitive to
sentiment expressions when applied to social media contexts. Hutto and Gilbert (2014)
determined that VADER analysis performed better in comparison to eleven other highly re-
garded sentiment models and interestingly the accuracy of VADER has been determined to
outperform individual human analysers at correctly classifying the sentiment of tweets [47].
In the majority of machine learning approaches to sentiment classification, for example,
Microsoft Azure’s Text Analytics suite, a labelled dataset is required, whereby the polarity
of text is predefined. Whilst Azure’s graphical interface can be utilised by individuals with
little to no formal computer programming experience, making it an ideal software to use
for novices, VADER, on the other hand, requires domain-specific knowledge of computing
to use.

1.5. Sentiment Analysis of Vaccine Hesitance

Vaccine hesitancy is a fluid and ever-changing phenomenon [47]. Previous studies
have typically focused on vaccine hesitance in general rather than being directed at specific
vaccines and have revealed different trends across time [25,48]. Rahim et al. (2020) analysed
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approximately 100,000 tweets about vaccinations between October 2019 and March 2020
and determined that the majority (41%) were positive in sentiment, closely followed by
neutral sentiment (39%) and 20% were negative [48]. COVID-19-specific vaccine hesitancy
has also been investigated: in May 2020, vaccine hesitancy rates were low (20-25%) in
American and Canadian adults [49], whereas, in Italy, the rates of COVID-19 vaccine
hesitancy were 41% [50] and 26% in France [51].

1.6. Research Involving Questionnaires

Before the explosion of online sentiment mining, researchers solely used qualitative
data collection methods in the form of surveys and particularly questionnaires [52]. Online
questionnaires have many advantages, including increased collection of data, decreased
cost and time to collect data and readily exportable formats for analytical simplicity [53,54].
To establish trends, attitudes and patterns, questionnaires are usually incorporated into
mixed-method research and often yield information that computer-based programs may
not identify. For example, questionnaires can extract demographic information and include
questions exploring the reasoning behind opinions [54].

1.7. Aims and Objectives

The overall aim of this study was to determine the sentiment of public opinion
regarding COVID-19 vaccinations. This was carried out via sentiment analysis of English
language tweets on Twitter and followed up with a questionnaire which was distributed
from the UK. The goal of the questionnaire was to explore attitudes to the expression
of any particular sentiment, rather than to find any specific correlation between the two.
Specifically, we aimed to determine the following:

1. Whether negative opinion regarding COVID-19 vaccines exists on Twitter.

2. Whether lexicon-based (PYTHON/VADER) and machine learning (Microsoft Azure)
approaches to sentiment classification yield different sentiment results.

3. Whether low levels of concern about COVID-19 vaccines lead to high acceptance of
the vaccine.

4. Whether public opinion towards COVID-19 vaccinations becomes more positive
over time.

2. Materials and Methods
2.1. Data Collection

In order to share information on Twitter as widely as possible, Twitter provides broad
access to public Twitter data via their own Application Programming Interface (API). In
this study, Twitter’s official API was used to collect tweets in real time between 1 July 2021
and 21 July 2021. The language filter arguments “EN” and “RT” were applied to only select
English tweets and filter out re-tweets. Tweet scraping was conducted using 43 search
terms relating to COVID-19 vaccinations (Table 1) on Twitter’s asymmetric cryptography
(OAuth2) process and saved into an SQLite database. Following a small pilot study to
establish which key words would be most useful to investigate, key words were selected
based on the COVID-19 vaccines available in the UK at the time of data collection and also
to avoid collecting a large number of tweets that would have discussed vaccines in general
rather than being specifically related to COVID.

A total of 137,781 tweets were collected and stored in a database. Data collected
included the user’s display name, twitter handle, tweet text and date/time the tweet
was published.
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Table 1. Text mining parameter details.

Parameters

Details

Search terms

Vaccineforall, Vaccine, Antivaccine, Vaccinationcovid, Covid19, AstraZeneca, Astrazenecavaccine,
Pfizer, Pfizervaccine, UKvaccinerollout, Covidvaccine, Covidvaccination, Covid19vaccine,
Covid19vaccination, Modernavaccine, Oxfordvaccine, UKvaccine, AZvaccine, vaccinesideeffects,
Antivax, Antivaxxer, Antivaxxers, Oxford AZvaccine, Moderna, Modernasideffects,
Astrazenecasideffects, Pfizersideffects, Oxfordsideffects, seconddose, firstdose, Vaccineconspiracy,
UKfightscorona, Covid19UK, Covidenier, vaccinehesitancy, AZvax, modernavax, anti-vaccination,
anti-vax, anti-vaxxers, pro-vax, covid19jab

2.2. Sentiment Data Analysis—Machine Learning Approach (MLP)

Primary sentiment analysis was conducted on the dataset using Azure on Microsoft
Excel. The software yielded the results as ‘positive’, ‘negative’ or ‘neutral’ and scored the
confidence of the analysis, with a score of 1 being most confident with the analysis and
0 being least confident.

2.3. Sentiment Data Analysis—Lexicon-Based Approach

A Python-based API for Twitter was used to collect live tweets, which were recorded
into a relational database using SQLite. Sentiment analysis was performed post-collection
using the VADER algorithm, as part of the NLTK Python package. It is worth noting that
Python version 3.9.0 was used throughout this process. Custom-made software built with
Python 3.9.0 was used to perform the word frequency analysis. NLTK was used in the
pre-processing of tweets—to remove stop words—prior to the word frequency analysis.

The provided sentiment compound—or sentiment score—calculated from the sum of
lexicon ratings, was normalised between —1 (extreme negative) and +1 (extreme positive).
This technique determined the polarity—or positivity and negativity—and the intensity of
the expressed emotion. The intensity of emotion of each tweet is divided into the quantity
of positive, negative and neutral elements the tweet contained—adding to a total value
of 1. Each tweet was classified as positive, negative or neutral according to its compound
score. Compound scores less than 0.05 were considered negative, scores between —0.05
and 0.05 were considered neutral and scores above 0.05 were classified as positive [41,55].

2.4. Statistical Analysis

Descriptive statistics analysed differences between the program outputs and to test
for significance between approaches, sentiment frequency, and sentiment against time.
Questionnaire results were analysed on JISC (www.jisc.ac.uk, (accessed on 12 August
2021)) [56] automatically. Chi-square tests, two-way ANOVA and descriptive statistics
were performed on Microsoft Excel and Statistics Kingdom (www.Statskingdom.com,
(accessed on 14 August 2021)) [57] and Welch’s and two-sample ¢-tests were performed
using Python 3.9.0 and MATLAB.

2.5. Questionnaire

Using the JISC software to design, distribute and record the results, the questionnaire
(Table Al)—composed of 22 questions—was distributed to anonymous adult participants
(n = 182). The questionnaire was designed to investigate attitudes towards COVID-19
disease and COVID-19 vaccinations with the aim to determine personal knowledge and
opinion of vaccinations as well as identifying factors that may influence vaccine hesitancy.
Demographic data including age (18-29, 30-39, 40-49, 50-59, 60-69, and 70+) and parent-
hood status were recorded by the respondents. Questions including whether participants
have previously received vaccinations for themselves or their children and whether they
have accepted or will accept a COVID-19 vaccination were posed. Free-text opportunities
to elaborate on the reasons for declining vaccinations for themselves or their children
were provided. The participants were also asked agree/disagree-style questions relating
to COVID-19 vaccinations and their general knowledge surrounding vaccinations. The
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questionnaire was distributed via email and social media platforms including Twitter and
Facebook. Incomplete responses were excluded from this study.

3. Results
3.1. Python Sentiment Analysis
3.1.1. Tweet Sentiment Scores

The VADER algorithm is the gold standard used among sentiment researchers [47].
Due to its wider term coverage [58], quick application [41] and high classification accu-
racy [59], we opted to use the results from this approach for the rest of this study. Between
1July 2021 and 21 July 2021, Python scraped a total of 137,781 tweets relating to the chosen
search terms. The compound scores were plotted against time (Figure 1). There was no
obvious trend from the graphical representation, and therefore sentiment groups were
investigated individually.

VADER Sentiment Analysis
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Figure 1. VADER sentiment scores for each tweet. Values greater than 0.05 are displayed as positive, values between —0.05
and 0.05 are neutral and values less than 0.05 are negative tweets. The lengths of the peaks represent the intensity of
negativity or positivity. Values represent the tweet number. The horizontal axis shows the tweets in order, ranging from 1
July 2021 (left of graph) to 21 July 2021 (right of graph).
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3.1.2. Word Frequency

The word count (Figure 2) shows the most frequently identified term was clearly
“#covid19’ with other terms such as ‘people’, ‘get’ and ‘vaccine’ also frequently used.
There was no mention of specific groups such as ‘children’ or “parents’, only the collective
term ‘people’.
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Figure 2. Top 50 frequently recurring words.
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A word cloud (Figure 3a) displays the most frequently used words in size descending
order. The larger-sized words depict a higher frequency of the word. To further understand
the relationship between words and their frequency, analysis into the most prevalent words
was conducted from the separate positive, negative and neutral groups.

In the positive category (Figure 3b), the most commonly recurring words were
“#eovid19' (29,661), ‘people’ (5313) and ‘please’ (4455). In the neutral category (Figure 3c),
the most commonly used words were “#covid19’ (14,399), ‘people’ (2469) and “#vaccine’
(2322). In the negative category (Figure 3d), the most commonly used words were
“#eovid19’ (31,725), ‘people’ (7925) and “get’ (4282). Noticeable words in this category
include ‘don’t’, ‘get’, ‘vaccinated” and ‘death’, which could suggest that users are advising
others not to receive the vaccinations.
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Figure 3. (a) Word cloud of the top fifty repeated words (https://wordart.com/, (accessed on 15
August 2021)); (b) word cloud of the top twenty-five most repeated words in the positive category;

(c) word cloud of the top twenty-five most repeated words in the neutral category; (d). word cloud of
the top twenty-five most repeated words in the negative category.

The frequency and percentage (Table 2) of the sentiment of tweets in each week were
determined to establish whether there was a trend across time between the groups.

Table 2. Frequency and percentages of tweets collected for each week.

Negative Tweets Positive Tweets Neutral Tweets Total
Weelc Frequency Percentage (%) Frequency Percentage (%) Frequency Percentage (%) Frequency
1 13,900 37.9 14,305 39.0 8398 22.9 36,603
2 19,691 39.0 19,394 38.4 11,352 225 50,437
3 20,308 40.0 19,372 38.1 11,061 217 50,741
Total 53,899 53,071 30,811

During week 1, positive tweets were the most frequent (14,305; 39.0%) compared to
negative (13,900; 37.9%) and neutral (8398; 22.9%). By week 2 and week 3, negative tweets
(19,691; 39.0% and 20,308; 40.0%, respectively) were most frequent compared to positive
(19,394; 38.4% and 19,372; 38.1%) and neutral (11,352; 22.5% and 11,061; 21.7%) (Table 2,
Figure 4).

Frequency of Negative, Positive and Neutral Tweets

11,061
Week 3 18,372
20,308
11,352
Week 2 19,394
19,691
5,398
Week 1 14,305
13,200

0 5,000 10,000 15,000 20,000 25,000

Relative Frequency

m Neutral mPositive mNegative

Figure 4. Frequency of negative, positive and neutral tweets over a 3 week period. The frequency of all sentiment groups
increased in week 2 compared to week 1. The frequency of negative tweets continued to increase into week 3, whereas
positive and neutral tweets slightly decreased.

To determine whether there was a significant difference between the frequency of
positive, negative and neutral scores, mean values were established for each week of data
collection (Figure 5).
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Figure 5. Average values of negative, positive and neutral scores displayed over time. During week 2, the mean values for

neutral tweets are lower (>—0.01) than the previous and following week.

A two-sample t-test with equal standard deviation was performed between the first
and final week of each sentiment group to investigate difference over time. The positive
average (0.508; SD = 0.511) during week 1 was found to be equal to the positive average
in week 3 (0.498; p = 0.110). The Test statistic (t = 1.597) was found in the 95% critical
value accepted range. The negative average (—0.554; SD = 0.511) values during week 1
were found to be equal to the negative average in week 3 (—0.553; p = 0.858). The Test
statistic (t = —0.177) was in the 95% critical value accepted range. The neutral average
(0.00019; SD = 0.511) values during week 1 were found to be equal to the negative average
in week 3 (0.00017; p = 0.997). The Test statistic (t = 0.003) was in the 95% critical value
accepted range.

3.1.3. Intensity of Sentiment

Week 1 (—0.345, 0.508, 0.00019) and week 3 (—0.358, 0.499, 0.00017) displayed similar
trends of negative, positive and neutral tweets, respectively (Figure 5). During week 2,
neutral tweets displayed more negativity than positivity (—1.322).

The means of tweets were subjected to a two-way ANOVA (Table 3). The difference
between weeks is not statistically significant (p = 0.1951), which is indicative of no sig-
nificant change in mean values between weeks. The difference between averages of the
sentiment results (i.e., negative mean value against positive mean value against neutral
mean value) is statistically significant (p < 0.0001).

Table 3. Descriptive statistics of two-way ANOVA of the mean values of sentiment groups.

Source DF Sum of Square (SS) Mean Square (MS) F Statistic (df;dfy) p-Value
Week 2 0.0001162 0.00005809 2.528 (2,4) 0.1951
Sentiment Groups 2 1.6833 0.8416 36,625.9271 (2,4) <0.001
Error 4 0.00009192 0.00002298
Total 8 1.6835 0.2104

Negative tweets had a higher mean value (0.52706) than positive (0.48196) and neutral
(0.50119) tweets (Table 4). To compare the means between the groups, Welch’s t-test (two-
sample t-test) was performed (due to unequal variance and differing ) using MATLAB.
Firstly, the values were normalised by mapping to the range of 0-1, where 0 is the “least”
and 1 is the “most”, i.e., negative tweets were mapped from [—1, —0.05] to [0, 1], where O
is least negative (—0.05) and 1 is most negative (—1). This was achieved using an inverse
interpolation function (t—a)/(b—a), where t is the value, a is the lower bound and b is the
upper bound.
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Table 4. Descriptive statistics of collected data, post-normalisation.

Category n! Mean Std. dev 2
Positive 53,071 0.48196 0.246031
Negative 53,899 0.52706 0.258930
Neutral 30,812 0.50119 0.066879

1 Sample size; 2 standard deviation.

Welch'’s t-test demonstrated that positive vs. negative (p < 0.001), positive vs. neutral
(p < 0.001) and negative vs. neutral (p < 0.001) groups show statistical significance between
the means. This suggests that sentiment across our dataset displays a larger intensity of
negative sentiment compared to positive or neutral., i.e., the negative tweets are “more”
negative than the positivity in positive tweets.

3.2. Machine Learning vs. Lexicon Based: A Comparison of Negative, Positive and Neutral Tweets

The Natural Language Toolkit (or NLTK) (https://www.nltk.org/, (accessed on 21
July 2021)) [60] was used for the VADER sentiment analysis and scored 53,899 tweets as
negative, 53,071 as positive and 30,811 as neutral, whereas Azure determined the frequency
of the categories as 67,538, 45,282 and 24,961, respectively. They reveal similar trends
whereby most tweets were negative, followed by positive and neutral tweets being least
prevalent (Table 5).

Table 5. Comparison between Python-based VADER and Microsoft Azure sentiment analysis approaches.

Parameters VADER Azure
Positive 53,071 45,282
Negative 53,899 67,538
Neutral 30,811 24,961
Median 0 0.459178
Mean —0.01978 0.445796
Variance 0.262321 0.071255
Skewness —0.04129 0.00218
SD! 0.512173 0.266937
Total 137,781 137,781

1 Standard deviation.

The lexicon-based (VADER) and machine learning (Microsoft Azure) approaches to
classify sentiment were compared (Table 5, Figure 6). A total of 39.11% of tweets were
scored as negative by VADER and 49.01% were scored as negative by Azure. The percentage
of tweets scored by VADER and Azure as positive were 38.51% and 32.86%, respectively. A
total of 22.36% and 18.11% were considered neutral.

Frequency of Negative, Positive and Neutral

Tweets
80,000
70,000 67,538
£ 60,000 54,678 54,021
% s0,000 45,282
=
S 40,000 30,811
£ 30,000 24,961
E
= 20,000
10,000
0
Negative Positive Neutral

mYVADER m Azure

Figure 6. Total number of negative, positive and neutral tweets as determined by Microsoft Azure
and VADER.
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3.3. Questionnaire

The questionnaire collected a total of 188 responses. A total of 6 responses were
excluded due to the participants not meeting the requirements for this study or not agreeing
to their data being shared and so we used the complete 182 responses in the analysis
(Table AT).

A total of 31.9% of participants were between 18 and 29 years (the largest age group of
participants), with 90.1% stating they had previously searched for information regarding
COVID-19 online (e.g., Google). The most common length of time spent on social media
was recorded as ‘daily’ (64.3%). Most of the participants (85.7%) had previously accepted
all vaccines they had been offered), 73.8% were not concerned about receiving a COVID-19
vaccination, 17.1% were slightly concerned, 4.3% were very concerned and 4.3% stated that
they were impartial.

We asked whether participants had accepted—or will accept—a COVID-19 vaccine.
Of the 182 participants, 8.2% have not/will not accept the vaccine, 1.6% said they did not
know, and the majority (90.1%) stated that they had already or would accept a vaccine.
The most likely reason (40.2%) for accepting a COVID-19 vaccine was ‘I want the world to
go back to how it used to be before the COVID-19 pandemic’, whereas the most common
reason for not accepting the COVID-19 vaccine was ‘T have done my own research and do
not believe them to be safe’ (52.9%).

In response to whether the participants would allow their child under the age of 18
to have a COVID-19 vaccination if they were offered them in the future, 26.8% would not
vaccinate and 5.4% probably would not vaccinate their children against COVID-19. A total
of 17.9% were unsure whether they would vaccinate their children, 8.9% probably would
and 41.1% said yes, they would vaccinate their children. Participants with adult children
(18 or older) or without children automatically skipped this question. We compared level
of concern to vaccination acceptance or rejection (Figure 7). Out of 52 participants showing
some level of concern, 15 of these participants rejected the vaccine.

Relationship between level of concern and vaccine
acceptance

200

150

100

50

Mumber of participants

o
Waccime acceptance

Lewvel of concern

m Decline m Accept

Figure 7. The relationship between level of concern and acceptance and rejection of a COVID-19 vaccine.

We asked how the participants would consider their current depth of knowledge
regarding vaccinations generally. Knowledge scores ranged from 0 (no knowledge) to 5
(deep/thorough knowledge). Overall, 2.2% stated that they had no understanding, 74.2%
felt they had some understanding, and 23.6% had a deep understanding.

Several chi-square tests (significance level, alpha, of 0.05) were performed to deter-
mine whether there was an association between certain vaccine refusal prediction factors
(Table 6). The results show that the uptake of COVID-19 vaccines was dependent on previ-
ous vaccine history (p < 0.001) and an individuals’ level of concern (p < 0.001). However,
vaccination understanding (p = 0.949491), age (p = 0.057899) and time spent on social media
(p = 0.925771) did not influence the acceptance of COVID-19 vaccinations. Chi-square
analysis was also performed between responses of the statement “Vaccine safety and effec-
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tiveness data are often false” and intensity of concern and found a significant relationship
(p <0.001) (Table 6). The majority of respondents who were not concerned about receiving
a COVID-19 vaccine ‘strongly disagreed” with the statement (52.89%), whereas those who
were most concerned stated that they ‘don’t know’ (42.86%).

Table 6. Chi-square statistical analysis to determine a dependent association between accepting a COVID-19 and the
variables in the table. Vaccine safety (far right column) was analysed against how concerned the participant was.

Parameters Vaccine Knowledge Age Time on Social Media Vaccine History Level of Concern Vaccine Safety
(Obcs}e]:;rseqdusﬁue) 214521 14.25356 3.421087 56.18451 116.8076 54.87902
Chi-Square 9.487729 18.30704 15.50731 9.487729 12.59159 9.487729
(Critical value)
DF 6 10 8 4 6 15
p-value 0.905871 0.161737 0.905227 <0.001 <0.001 <0.001

4. Discussion
4.1. Machine Learning vs. Lexicon-Based Approaches

Sentiment analysis research has become popular over the past two decades [40,61,62];
as more efficient sentiment classification models are devised [63] and studies have com-
pared automated analysis of conversations on social media with manual approaches [64].

Prior studies have compared machine learning methods of text analysis (i.e., SVM)
with lexicon-based approaches [28,65,66] and often conclude the machine learning methods
are more effective. For example, Sattar et al. (2021) concluded that VADER was less accurate
than machine learning applications and used TextBlob in their study [28]. However,
Dhaoui et al. (2015) determined that both approaches performed similarly when analysing
Facebook reviews for both positive and negative classification [67]. Much of the literature
on this is contradictory and highlights the need for continued research in this area of
comparing the accuracy and precision of the machine and lexicon methods. For example,
Nguyen et al. (2018) stated that SVM displayed 89% accuracy and 90% precision in
comparison to VADER (83% and 90%, respectively) [68], whereas in a different study,
SVM’s accuracy and precision were different (71.8% and 66.8% and, respectively) as were
that of lexicon-based approaches (71.1% and 65.1% and, respectively) [69]. Despite much
of the literature claiming the inferiority of lexicon-based approaches, our research required
classification of how positive and negative online sentiment was: one advantage of the
VADER model [41].

In other studies, Microsoft Azure has been found to yield better results when com-
pared to other analyser tools such as Stanford NLP [64], IBM Watson Natural Language
Understanding, OpinionFinder 2.0 and Sentistrength [70]. However, as Azure only identi-
fies polarity, it is a less accurate method of measuring an individual’s opinion towards a
topic compared to other approaches such as VADER [71] and so part of this study compared
the sentiment analysis approaches of Microsoft Azure and VADER.

Previous studies have explored sentiment surrounding COVID-19 vaccinations on
Twitter [72,73]. Xue et al. (2020) used Latent Dirichlet Allocation (LDA)—a machine
learning approach—and collected four million tweets on COVID-19 using 25 search words.
Their aim was to identify popular themes, sentiment, bigrams and unigrams. The NRC
Emotion Lexicon classified sentiments into several emotions including anger, fear, surprise,
sadness, disgust, joy, trust and anticipation and revealed that Twitter users display ‘fear’
when discussing new cases of COVID-19, as opposed to ‘trust’ [74]. Bhagat et al. (2020)
used TextBlob to perform sentiment analysis and scraped 154 articles from blogging and
news websites. Over 90% of the articles were positive and blogs were found to be more
positive than newspaper articles [75]. Sattar et al. (2021) adopted a similar approach to
the present study, analysing COVID-19 vaccine sentiment using a large number of tweets
(n = ~1.2 million) using a lexicon-based classifier, namely VADER and TextBlob. They
also defined their neutral sentiments between —0.05 and 0.05 and determined that public
sentiment was more positive than negative.
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4.2. Word Identification and Word Frequency

The results confirm that negativity towards the COVID-19 vaccines is present on Twit-
ter alongside tweets that are positive and neutral in sentiment. Similar studies corroborate
these results [10,49,76], with suggestions that development speed and safety concerns are
some of the reasons why hesitancy is expressed [77]. Chandrasekaran et al. examined the
trends of sentiment of several topics associated with COVID-19 between January 2020 and
May 2020 and found that although Twitter users expressed negativity about the spread
and symptoms of COVID-19, they determined that positive feelings were expressed when
sharing information on drugs and new therapies [55]. In the present study, the commonly
used term ‘people’ suggests that concerns do not specifically relate to children, elderly
or any other specific group. Although the hashtag “#covid19’ was the most frequently
occurring word in all three sentiment groups, analysis found that a higher number of
negative tweets contained the hashtag (31,725) in comparison to positive (29,661) and
neutral (14,399) tweets.

A study on the sentiment surrounding human papillomavirus vaccines found different
keywords associated within their word clusters. The authors suggested that ‘'HPV” was
associated with personal words including ‘I’ and ‘me’ and ‘“#HPV’ was associated with
words such as ‘learn” and ‘prevent’. The authors considered these ‘awareness-raising
words’ [78]. Our findings show similar results; ‘people’, ‘don’t’, ‘health’, ‘vaccines’, and
‘death’ were noticeable in the negative groups. This could also be indicative of concerns
about the risks of accepting the vaccine [79]. Words including ‘people’, ‘please’, ‘help’
‘vaccine’ ‘first’ and ‘need’ were found to be frequently occurring in the positive group. These
terms suggest that discourse leans towards promotion and encouragement of vaccinating,
with similar key words found in previous studies [79]. The only similarities of the word
frequencies performed by Sattar et al. (2021) and this study were ‘death” and ‘people” in
the negative category, ‘vaccine’ in the positive category and ‘help’ and ‘first’ in both the
positive and neutral categories. They also identified words that were not found in our
study including ‘party,” ‘happy” and ‘thank’ [28].

Previous research suggests that social media users tend to interact with others who
share common beliefs and ignore or argue with individuals who have opposite views [80,81],
creating an echo chamber. Due to this, it has been suggested that public health interventions
could reinforce vaccine hesitancy [81-83] and identifying keywords or hashtags that hesi-
tant individuals commonly use would be a more effective strategy [84] to countering the
problem. This study has identified several keywords and hashtags to assist in this process.

4.3. Relative Frequency of Tweets

We observed the frequency and relative frequency of tweets in each week of this study.
Despite most of the tweets in the dataset being negative, positive tweets (14,305; 39.0%)
were the most predominant during the first week of data collection between 1 July 2021
and 7 July 2021 whereas, in the final two weeks, between 8 July 2021 and 21 July 2021,
negative tweets (19,691; 39.0% and 20,308; 40%) were most common. Neutral tweets were
significantly lower than both negative and positive tweets throughout the entire time of
collection (22.9%, 22.5% and 21.7%). Piedrahita-Valdes et al. (2021) performed sentiment
analysis on vaccine-hesitant tweets between June 2011 and April 2019 and found neutral
tweets were predominant throughout the study, in contrast to the present study. They
also found that negative tweets peaked at times and noted that at least one of these peaks
coincided with a documentary linking autism to vaccines. Similarly, they identified positive-
related peaks occurring in April which coincided with World Immunisation week [25].
Furthermore, a noticeable increase in anti-vaccine discourse was experienced on Twitter
in 2015, coinciding with a measles outbreak (2014-2015), a newly released film “Vaxxed”
and the publication of the book “Vaccine Whistleblower” [17], supporting the idea that
conversations relating to vaccine hesitancy fluctuate over time.

The mean of neutral tweets displayed a negative sentiment compound (—0.00000132)
during week 2 of the investigation, whereas, in weeks 1 and 3, neutral tweets were positive
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(0.000199 and 0.000177, respectively). This is suggestive of concurrent events that the
general public are exposed to [17] such as case numbers, the reporting of daily hospitalisa-
tion and death figures, the pace of the UK vaccination programme and the expansion of
testing capability in addition to wider political factors including legislated social distancing,
lockdowns, working from home mandates and face mask wearing. For example, on 5
July 2021 plans to remove the mandated wearing of facemasks from 19 July 2021 were
announced in England. This announcement could have been a key factor in the high
positive sentiment we detected in this study in week 1. By 7 July 2021, however, the UK’s
weekly COVID-19 cases had doubled in comparison to the week prior; and between 8 and
14 July (corresponding to week 2 in this study), cases continued to rise in the UK, with over
50,000 new cases reported on 17 July 2021 [85]. As these events unfolded, 1200 scientists
formally challenged the easing of lockdown restrictions in England [86], a discussion that
is likely to have added to the negative sentiment at the time. Public opinion remained
polarised and by week 3 of our study, we found the highest frequency of tweets which
reflected negative sentiment at the same time as the number of tweets that were positive in
sentiment increased from week 2 (38.4%) to week 3 (47.6%). Whilst previous research has
identified vaccine hesitancy fluctuating over time [17], it would be interesting to compare
the dates of specific announcements and wider discussions with daily sentiment analysis
to determine whether there is a relationship between the two.

4.4. Questionnaire: Vaccine Hesitancy towards COVID-19 Vaccinations

Our study is the only one to date to incorporate a questionnaire alongside the explo-
ration of sentiment analysis on Twitter towards COVID-19 vaccinations. Most respondents
(90.1%) had or would accept a COVID-19 vaccine, a view that is in line with conclu-
sions drawn by other studies [87,88] whilst others have reported less public support for
COVID-19 vaccinations [89].

The identification of factors that might predict hesitancy towards COVID-19 vaccines
was investigated. A positive correlation between intensity of concern regarding vaccines
and their uptake was established, suggesting that participants with higher levels of (or
more intense) concern are less likely to accept the vaccine, whereas those with low levels
(less intense) or no concern are more likely to accept the COVID-19 vaccine.

Additional predictors of vaccine hesitancy were explored by considering whether
age, vaccine history, level of vaccine understanding and usage of social media were likely
to influence an individual’s decision to take a COVID-19 vaccination. No association
was established between vaccine refusal and age, despite the Pew Research Group (2017)
finding younger adults (<30 years) were less likely to consider beneficial aspects of the
MMR vaccine outweighed the risks, compared to older age groups [90]. The same study
found individuals with higher levels of understanding considered the risk of vaccine side
effects as low, whereas there was no association found between vaccination understanding
and vaccination uptake in our study. Survey research on COVID-19 vaccine hesitancy
corroborated our results by also finding no association between age and vaccine refusal [91]
although Bendau et al. (2021) did establish an association between vaccine hesitance and
concern [92]. Interestingly, 17.2% of respondents in the present study somewhat or strongly
agreed that “vaccine safety and effectiveness data are often false”, suggesting a significant
proportion of the general public have concerns trusting this information as evidenced
previously [9]. Anecdotal evidence from the questionnaire suggests that participants are
more likely to write negative comments. This view is supported by the literature where it is
understood that negative emotions (such as anger, frustration, sadness and disappointment)
motivate individuals to articulate their views [93,94].

Reports suggest that the acceptance of vaccines in emergency situations (such as a
pandemic) differs to that of routinely administered vaccines in non-crisis situations [87].
However, contrastingly, public concerns surrounding safety are higher with the uncertain-
ties that come with novel vaccines and new emerging infectious diseases [87,95-97]. For
example, in the UK, France, Greece, America and Australia, only 17% to 67% of the general
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public was willing to accept the vaccine for the HIN1 pandemic in 2009 [95-102], highlight-
ing public concern in this area and also likely variable uptake figures. Chaudhri et al. (2021)
established the public had a weakly positive sentiment towards receiving a COVID-19
vaccine [73]. Vaccination history has previously been identified as a major predictor of
vaccine uptake [95,98,101,103], a view also identified in the present study which established
an association between vaccine history and acceptance. Individuals with full previous
vaccination history were more likely to accept a COVID-19 vaccine, further confirming the
idea of the echo chamber effect.

The present study has confirmed the idea that vaccine compliance remains inconsis-
tent with negative opinions and hesitancy still widespread [91,92] and the inclusion of
a questionnaire provided a greater picture of overall sentiment towards vaccines. The
questionnaire revealed generally positive sentiment, whereas more negative sentiment
was found online, alongside positive and neutral views. The questionnaire revealed that
concerns about vaccines typically centred around trust in safety and effectiveness.

4.5. Limitations and Further Work

As part of the pilot work for the present study, we manually categorised the sources
(Twitter accounts) as “personal’, ‘accredited medical’, ‘news’ or ‘government/public health’.
It would have been helpful if we could have extended this into the main study to facilitate
a better understanding of the most common sources of misinformation. However, with the
large dataset in the main study, this was unrealistic, and we seek an automated approach
to this for future studies.

The data were collected over a short period in July 2021 and so it would be interesting
to extend this study to look at historical and future tweets to further understand whether
public opinion regarding COVID-19 vaccinations changed during the course of the pan-
demic. It would also be interesting to compare the dates of specific events in the media
with daily sentiment analysis to determine whether they are closely related.

The questionnaire was distributed via social media and so responses were limited to
people with access and were typically in the authors” extended networks. Future studies
should endeavour to distribute the questionnaire more widely and in particular to reach
public without access to social media. Concern exists in the UK that certain groups are
more susceptible to vaccine misinformation and we would like to reach those communities
with future research. This is also the case with the sentiment analysis which only collected
tweets in English and therefore had the potential to miss the view of non-English speaking
groups in the UK.

A simplified interface would benefit this research as the low accuracy of Microsoft
Azure and the complexity of using data mining and analysis tools such as Python requires
specific computing expertise. Thus, a simplified graphical interface is in development that
would benefit future projects seeking to collect datasets for analysis without a need for an
understanding of Python or the VADER algorithm.

Sentiment analysis is a popular and rapidly developing area. An interesting avenue
for further research would be to compare our approach using VADER to other language-
encoder-based approaches (such as using Bert or GPT), in particular exploring whether
these could be useful developments that would work with NLTK.

5. Conclusions

This study established that machine learning and lexicon-based sentiment analysis
methods yielded different frequencies of sentiment results. Negative sentiment was found
to be most frequent online, with a higher intensity of negativity within the neutral tweets.
There was no significant change in sentiment towards COVID-19 across the three-week
data collection period. Positive correlations were established between COVID-19 vaccine
acceptance with full vaccination history and low levels of concern.

Sentiment analysis provides evidence to assess public perception about various top-
ics [104], allowing officials in charge of managing the impact of COVID-19 and health
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policy makers insight into how the public feel about vaccination safety and efficacy so they
can identify areas and misconceptions that need to be addressed [93,94].

The identification of frequently occurring negative terms and of predictors that influ-
ence vaccine hesitancy can be utilised to deploy effective strategies such as educational
campaigns to increase public confidence in the COVID-19 vaccines and improve vaccine
uptake. To ensure vaccination uptake targets are met, this requires continued attention.
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Appendix A

Table Al. Summary of the raw data from participants” answers (1 = 182). Due to the different nature of written response

options to certain questions, these have been distinguished with quotation marks.

Question

Responses (%)

7a

10

10a

What is your age?

Have you used a search engine
(e.g., Google) since January 2020 to
search for information about
Coronavirus or COVID-19?
How often do you use social media
(e.g., Twitter, Instagram, Facebook
and Snapchat)

Do you believe that information on
social media is reliable?

Have you ever tested positive for
COVID-19?

As far as you are aware, have you
accepted all of the vaccinations you
have been invited to (excluding
COVID-19) since the age of 187
Have you already or are you going to
accept a vaccine against COVID-19?
If you selected don’t know, please
specify: (optional)

Have you received a vaccination to
protect you against COVID-19

Which vaccine did you receive?

Are you concerned about accepting the
COVID-19 vaccine/did you have
concerns before receiving the vaccine?
If you selected other, please specify:
(optional)

18-29 30-39 40-49 50-59 60-69 70+
(31.9) (17.6) (12.1) (20.9) (13.2) (44)
Yes No Don’t know
(90.1) 9.4) 0.6)
More
Never Weekly Daily frequently
.7) Rarely (2.2) Monthly (0.0) (8) (64.3) than daily
(26.9)
All‘.'va’s Sometimes Rarely reliable Never reliable Don'’t know
rc(]lf‘]) ¢ reliable (70.9) (24.2) (2.7) (1.1)
Yes No Don'’t know
(7.7) (92.3) (0.0
Thave not had
Ye:lll l;:z;g_ad Thave had some Thave not had vaccinations d eIc?daevde to
ations I have of my any of my due toan opt out of Don’t know
been invited to vacc(lggglons vacc(x;\;;lons ungs‘l;g}/elng vaccinations 00
(85.7) 05) (2.7)
Yes No Don’t know
(90.1) 82) (1.6)

Response 1: “Too early to be sure of safety.”
Response 2: “Not sure if I will have my second vaccine.”
Response 3: “I would like to know more long term side effects before committing to being vaccinated.”
N .

Yes o Don'’t know
(98.2) (1.8) (0.0
Janssen
Pfizer OXonrd Astra Modern (Johnson & Don’t know Other
(49.1) (i‘g_‘jf)a (1.9) ]0](15\3())\1) (0.6) (0.0)
Tam/was !

I am not/was 1 feel /felt 1 ITam/was very
not concerned impartial slightly concerned Other

(73.8) 4.3) concerned 43 (0.6)

7.1
Response 1: “I'm informed about side effects and don’t believe what you see in the news without looking at
the actual data. So initially concerned but not after looking into the clotting issue.”
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Table A1. Cont.

Question Responses (%)
I have done I'want the world to T know of or have
Why did (or why will) you my own go back to how it lost someone to For protection
11 accept the COVID-19 vaccine? research and T used to be before COVID-19 who did for myself Other
(Please select the most believe them the COVID-19 not receive the 275; (6.1)
likely reason) to be safe pandemic vaccination in time (27.4)
(20.7) (40.2) (5.5)
Response 1:f"1;l/[ainly ﬁo pg)teclt othilis,” " ”
Response 2: “For protection of the weak and vulnerable as well as myself.”
1la Ifyou selict.ezi Ot;er' Iflease Responsep 3: “Family mI;mber I care for is vulnerable otherwise I may havg, declined.”
specify: (optional) Response 4: “NHS worker.”
Response 5: “Protection for my high risk family (mother and father).”
Ihave done my do not believe
Why did (or why will) you not Iworry ! own research and [ I'worry about the theb malls have
10 vaccine? might get A . cen long Other
12 accept the COVID-19 vaccine? COVIDO19 do not believe adverse reactions enough to ensure (23.5)
(tick all that apply) them to be safe (23.5) 8 -
(0.0) accurate results
(529) (647)
Response 1: “T have had both vaccine doses.”
12a If you selected other, please Response 2: “I have an immune system. The majority of people do not need a vaccine for covid 19 ... . In my
specify: (optional) opinion. My mother also had a severe adverse reaction to the Astra Zeneca jab and is now suffering high
blood pressure.”
Response 3: “I've had the flu jab—that’s all I needed!”
Response 4: “I keep myself fit and healthy, I do not have any medical conditions, I ensure I eat a balanced diet and
maintain a normal BMI, I exercise frequently and take my general health very seriously thus I did not feel it
necessary to have the vaccine. I felt that pressure from colleagues, family and social media made me feel like I didn’t
have a choice. I work in an nhs hospital.”
If you have children, what age 1do not
13 are they? (If you have multiple 04 years 5-10 years 11-15 years 16-17 years 18 years + have
children, please select the age (16.3) (7.6) (4.1) (1.2) (32.6) children
of the youngest) (38.4
As of 1 July 2021 in the UK,
children under the age of 18
are not routinely offered a
14 ng\\ge%;:gi%ﬁi‘e rllf‘f\}gfe 4}{fs Probably Don’t know Probably not ché
offered the vaccine, would you (@1.1) 6.9 (7.9) G (26.8)
give permission for your
child/children to have
the vaccine?
They have an
If you selected no/probably underlying &i&r‘&t:‘vﬁ%;
not to the previous question, disorder that I do not trust what I do not believe possible long Other
15 : revents them is in the vaccine that they work
please tick the most P i (22.2) 0.0 term adverse (27.8)
relevant box from having - ©0 reactions
vaccinations (50.0
0)
Response 1: “Given that the effects on children of the virus is known and proven to be low on children on balance T
don’t think any benefits outweigh the negatives as the vaccine has not been out for long.”
15a Ifyou selected other, please Response 2: “Children wel?/e never in the at ?isk grou}%. I'believe this experimental poison that’s onl%z approved for

specify: (optional)

EMERGENCY use (e.g., not approved like measles/chicken pox/meningitis) will cause life changing side effects or

even death. How many dead children from this vaccine are acceptable? 1? 10? 100? We are vaccinating a population

over a disease with a 99.7% survival rate-oh and it’s not even 100% effective!”

Response 3: “Covid 19 does not affect children ... why would anyone vaccinate a child against something that

wouldn’t cause them any harm in the first place?”

Response 4: “I would like to see more long term data on infants receiving a vaccine before making my mind.”

Have/would you use Twitter
16 to find out information about
COVID-19 or Coronavirus?

Twould describe my attitude Very

17 towards receiving a COVID-19 interested
vaccine as: (52.7)

. . Strongly
If friends or family were

18 offered a COVID-19 vaccine O am8e
Twould: (61.0)

Taking a COVID-19 Extremely

9 : vla?c%:ianation iS'- important
g (64.6)

Do you consider the COVID-19
20 vaccine more dangerous than
the COVID-19 disease?
Vaccine safety and
21 effectiveness data are

Strongly agree
(6.6)

Strongly agree

often false 6.0)
How would you describe your ~ Deep/thorough
22 general knowledge of understanding
vaccinations? (23.6)

Yes
(115)

No Don'’t know
(83.5) (4.9)
Interested Neutral Uneasy Against it Don’t know
19.2) (12.1) (8.8) 7.1) (0.0)
Strongly
Encourage them Not say anything Discourage them discourage Don’t know
(19.8) (12.1) them (22)
(3.3)
. . Extremel
Important I\rl‘tzrtlrle;iﬁ]:z)or:;anrlt Unimportant unimpor)-, Don’t know
(21.5) © f)’ 22) tant (2.8)
) " (2.8)
Somewhat agree Neltz?;;g%r;e nor Ss;’s‘:g“rllggt 3:22;&132 Don’t know
(6.6) i (12.1) KGR @7
Somewhat agree eit dei;:ggrr;e nor Sgg\aegvxrrl;:t dtéz;fe}el Don’t know
122 (16.0) (204) (403) ©n
un desrg?:] ding No understanding Don’t know
712) @2) (0.0)
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Abstract: Background: The COVID-19 pandemic implicated many social restrictions, including the
use of distance learning (DL). Indeed, parents were obligated to support their children in online
lessons and schoolwork. The aim of this study was to investigate the psycho-emotional impact
of the COVID-19 pandemic on parents and children submitted to DL. Methods: One hundred
and ninety-two participants (96 parents and 96 children) were enrolled in this study. Parents and
children completed an online questionnaire, structured in four sections. Results: The results showed
that parents had higher levels of stress and anxiety. In particular, the stress for DL was positively
correlated with depression and anxiety. Parents’ jobs were negatively correlated with their levels of
anxiety and stress. On the other hand, children reported higher levels of depressive symptoms and
event-related anxiety, which increased as children got older. The stress and the anxiety in parents
were positively correlated with the mood depression and anxiety of their children. Conclusions:
The COVID-19 pandemic had a negative impact on the psychological well-being of children and
parents who used DL. Although DL could be an alternative teaching method during pandemics,
face-to-face teaching is fundamental and irreplaceable as it encourages dialogue, involvement, and
human contact.

Keywords: COVID-19; distance learning; psycho-emotional impact

1. Introduction

The COVID-19 pandemic, an infectious disease caused by the new coronavirus SARS-
CoV-2, is a global health problem that has affected millions of people since January 2020 [1].
To limit COVID-19 transmission, national governments took precautionary actions, such
as adopting careful personal hygiene, wearing masks and gloves, and implementing
social distancing [2]. In particular, the Italian government adopted measures aimed at
limiting social contacts, including the closure of public places (i.e., schools, offices, theatres,
restaurants, bars, parts of public transport) and exhorting people to stay at home [3]. These
measures of social distancing caused substantial changes in daily social life, affecting
children’s, adolescents’, and parents’ lifestyles. The use of smart-working and distance
learning (DL) forced children and parents to spend a lot of time at home, in front of their
computer and smartphone screens [3,4]. Moreover, the COVID-19 pandemic caused a
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socio-economic crisis with job losses, financial insecurity, mental health problems, and lack
of care services, including childcare services [5]. All these stressors had negative effects on
the mental well-being of each family member [3]. In more detail, about one in four parents
reported worsening mental health, and one in seven parents had worsening behavioral
health for their children since the pandemic began. Of note, the worsening of parental
mental health and children’s behavioral health were at times intertwined, with nearly 1 in
10 families reporting worsening of both. This resulted in loss of childcare, delays in health
care visits, and worsened food security.

The United Nations Educational, Scientific, and Cultural Organization estimated
that during the pandemic, 1.38 billion children have been out of school or childcare,
without access to group activities, team sports, or playgrounds [6]. The closing of schools
and lack of childcare services obligated parents to take greater responsibilities for their
children’s care and home education, supporting them during distance learning (DL) with
online lessons and schoolwork [7-9], leading to negative impacts on the well-being of
children and parents [4,5,7,8,10,11]. In more detail, it has been shown that the negative
impact of the pandemic depends on how parents are able to adapt. According to Fegert
et al., more flexible parents tend to see pandemic limitations in a positive way, due to the
opportunity to spend more time in the family; on the other hand, for others, the pandemic
represents a threat to family well-being and personnel, eliciting unresolved conflicts [12].
Indeed, there has been an increase in family violence, child abuse, and neglect during the
pandemic [5,7-9,13]. What is more, parental emotional and physical burnout can be linked
to other factors, such as the type of daily activities that involve children, and chronic and
critical stresses, such as the presence of diseases [4,5,7]. Excessive parental exhaustion
could cause a sense of fatigue in parenting activities with little emotional involvement
and/or estrangement from children, which significantly affects the mental well-being of
children [5,14]. Additionally, a survey found that another concern for parents is their
children’s mental and emotional health. Some authors have shown that closing school
and home daily routines can be harmful to children, especially if they have a behavioral
disorder [8,9,15]. Furthermore, children’s cognitive and emotional regulation systems
are immature and can be vulnerable to the psychological effects of the pandemic with
negative outcomes. Some recent studies have found higher rates of anxiety and depression
in children than adults [8-11,16]. DL could allow the maintenance of school routines
and contact with peers, offering parents a chance to receive help from teachers. It uses
technology to enable students to learn without being physically present in the classroom,
thus individualizing the learning process [17]. However, few studies have investigated the
psychological effects of the pandemic on parents and children while also considering the
effect of DL.

Thus, the present study sought to investigate whether and to what extent the use of
DL during the COVID-19 pandemic has affected the psychological well-being of a sample
of Italian children and their parents.

2. Materials and Methods
2.1. Participants and Settings

We used a cross-sectional survey design to assess the psychological effects of the
lockdown due to the COVID-19 pandemic on both parents and children, using an anony-
mous online questionnaire. The online survey was administered using some common tools
found on smartphones (e.g., WhatsApp, Facebook) or e-mail. Potential study participants
were identified through school records of the main primary and secondary schools in
the province of Messina, Sicily, after a previous contact with the principal, who informed
teachers and parents about our research.

Inclusion criteria for parents were: (i) to live in Messina, and (ii) to be the main person
responsible for the DL of the children. To be included in the study, children had to attend
compulsory education with an age range of 5-16 years.
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The final sample consisted of 96 parents (94.8% women; mean age in years 44.62 +
5.30) and 96 children (51% females; mean age in years 11.81 + 3.23).

2.2. Procedures

Participants were interviewed online, as it was not possible to administer tests using
face-to-face modalities, due to the restrictive measures of the COVID-19 pandemic. They
filled out the questionnaires in Italian, through an online survey platform, reached by a
simple link (Table 1). The data collection was performed from 17 March 2020 to 2 May 2021.

Table 1. Descriptive analysis of children’s and caregivers’ characteristics.

Children
Age 11.81 £3.23
Gender
Male 47 (48.9%)
Female 49 (51.1%)
Caregivers
Age (years) 44.62 +5.30
Gender
Male 5 (5.2%)
Female 91 (94.8%)
Professions
Freelancer 22 (22.9%)
Employee 23 (24.0%)
Housewife 10 (10.4%)
Doctor 9 (9.4%)
Healthcare staff 9 (9.4%)
Teacher 10 (10.4%)
Unemployed 6 (6.2%)

7 (7.3%)

Mean =+ standard deviation are used to describe continuous variables; proportions (numbers and percentages)
are used to describe categorical variables.

This study complies with the principles contained in the Declaration of Helsinki and
all participants provided informed consent. Anonymity was guaranteed by the online
form, in which the data were password-protected and managed only by those responsible
for the research.

2.3. Outcome Measures

The survey consisted of several sections. The first part consisted of a structured inter-
view on the socio-demographic data (gender, age, education, schooling, city of birth, pro-
fession) of both the caregiver and child/student who used DL. The second part presented
a series of psychological scales for assessing the psychological impact of DL on parents.

The psychological battery included:

- The Depression Anxiety Stress Scales (DASS-21), a questionnaire validated on the
Italian population and composed of 21 items on a 4-point Likert scale that measures anxiety,
stress, and depression. Regarding internal consistency, Cronbach’s alpha coefficient is 0.87
for depression, 0.80 for anxiety, 0.89 for stress [18,19].

- The Stress for Distance learning in the COVID-19 era (SDC-Q) is a questionnaire of
6 questions on a 4-point Likert scale. This questionnaire examines the perception of stress
in the family’s management caused by the use of DL.

The third part included tests that children and adolescents had to fill in via self-
assessment with parental support:
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- The Children Depression Inventory (CDI) is a self-assessment scale validated on
the Italian population for depression that can be used with children between the ages of
8 and 17. The test consists of 27 items; each item has three possible answers with a score
from 0 to 2. The psychometric characteristics of CDI have been reported in many studies.
Researchers typically report internal coherence reliability coefficients around 0.80 [20,21];
and test-retest reliability coefficients ranging around 0.87 [21,22].

- The State-Trait Anxiety Inventory for Children (S.T.A.I.C.) is a tool for measuring
anxiety with upper-elementary- or junior-high-school-aged children and consists of two
twenty-item scales. The Cronbach'’s alpha coefficient of the STATI is 0.82 [23,24].

Finally, both groups were administered the System Usability Scale (SUS) to evaluate
the usability of DL. The system usability scale (SUS) is a Likert scale with ten items that
provides a global view of subjective usability assessments. SUS requires only one evaluation
at the end of the treatment; scores above 50.0 indicate good usability of the device [25].

2.4. Statistical Analysis

Statistical analysis was performed using SPSS Statistic 16.0 (IBM SPSS Statistics, New
York, NY, USA). The descriptive statistics were analyzed and expressed as mean + standard
deviation or as median =+ first third quartile for continuous variables, as appropriate;
frequencies (%) were used for categorical variables. Clinical scale scores were expressed
as a mean and standard deviation; the perception of usability of the questionnaire was
expressed in percentages. We used linear regressions to calculate the univariate associations
between two categorical variables. All tests were two-tailed, with a significance level of
p <0.05.

3. Results

One hundred and ninety-two participants (96 parents: mean age + SD: 44.62 + 5.30
years; and 96 children: mean age + SD: 11.81 + 3.23) were included in the study. A more
detailed description of the sample is reported in Table 1. All of the participants completed
the online questionnaire, with good usability of the tool and without reporting excessive
difficulties. In fact, both parents (89%) and children (94%) indicated that the questionnaire
was easy to fill out.

As shown in Table 2, parents had higher levels of stress (SDC Questionnaire: 4.41 + 4.1;
DASS-21 S:10.66 £ 4.3) and anxiety (DASS-21 A: 9.03 & 4.1). The children reported higher
mood depression (CDI: 24.04 £ 3.3) and anxiety (S.T.A.LC. 1: 41.81 £ 4.9).

Table 2. Average of the clinical scale of caregivers.

Test/Scale Mean + SD Cut-Off
DASS-21S 10.66 + 4.3 >10
DASS-21 A 9.03 £+ 4.1 >6
DASS-21 D 8.60 + 4.7 >10
SDCQ 441441 >2
SUS Parents 70.47 + 19.9 <50
CDI 24.04 £+ 3.3 >15
STAILC.1 41.81 £+ 4.9 >40
STAILC.2 1423 +£9.3 >40
SUS Children 70.46 + 19.9 <50

Legend: DASS-21 S = Depression Anxiety Stress Scales—Stress; DASS-21 A = Depression Anxiety Stress Scales—
Anxiety; DASS-21 D = Depression Anxiety Stress Scales—Depression; SDC Q= Stress for Distance learning in
COVID-19 era Questionnaire; SUS Parents = System Usability Scale; CDI = Children Depression Inventory;
S.T.AILC. 1 = State-Trait Anxiety Inventory for Children—State; S.T.A.I.C. 2 = State-Trait Anxiety Inventory for
Children—Trait; SUS Children = System Usability Scale. Significant mean =+ standard deviations are in bold.

Following linear regression analysis, there were no statistically significant differences
in sex and age of the children, or in levels of anxiety (p = 0.621), stress (p = 0.116), depression

(p = 0.756), or stress for DL (p = 0.324) in the parent group.
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Parental stress was positively correlated with anxiety (p < 0.001), depressive symptoms
(p < 0.001), and stress for DL (p = 0.004), whereas in children/adolescents, depression
correlated with their anxious status (p < 0.001 for both tests). Furthermore, as the children
got older, their depressive and anxious symptoms increased.

Parental depression symptoms were correlated with their children’s anxiety symptoms
(p = 0.03 for both tests). Moreover, parents’ anxiety and stress were correlated with anxiety
and depressive symptoms of their children (p < 0.01 for both tests). The stress for DL
during COVID-19 in parents was associated with trait anxiety of their children/adolescents
(p <0.001).

Children’s depression symptoms correlated with their parent’s anxiety levels (p < 0.001)
and stress (p = 0.01). A higher level of anxiety in children/adolescents was also positively
correlated with parental stress (p = 0.003).

Finally, we observed that 61.5% of children/adolescents liked to use the DL system
and would like to employ it in the future (54.2%), but they believed that this system was
not the same as face-to-face lessons (60.4%).

As regards acceptance of the DL, we found high usability, as parents obtained an
average score of 70.47 (SD 19.9) and children of 70.46 (SD 19.9).

4. Discussion

In our study, we evaluated the psychological impact of COVID-19 on Italian chil-
dren aged 5-16 and their parents, with regard to the use of DL. Our results showed that
lockdown measures due to the COVID-19 have negatively affected the behavioral and
emotional aspects of both children and parents. Regarding the well-being of children
during the quarantine, our results underlined high levels of depressive symptoms and
event-related anxiety, compared to the general population. This finding is in line with
previous reports, which highlight an increase in emotional symptoms in children during
periods of lockdown [6,9]. Moreover, our sample showed high levels of parents” anxiety
and stress, as compared to the general population. The data are in line with previous
studies [7-10], which have also been carried out in other countries [26,27]. Finally, the
parental symptoms are related to the psychological symptoms of the children. Given that
the presence of higher levels of stress and the onset of psychological problems in parents
can adversely affect the psychological well-being of children [10-16], cooperation between
parents and teachers is essential not only for educational purposes but also in the support
of children [9,10]. For this reason, DL could be a good education tool in the lockdown
phase, also considering that most of the children/adolescents liked the DL system and
would like to use it in the future. Furthermore, both children and parents have declared
high usability and acceptance of the DL.

To the best of our knowledge, few studies have been carried out to evaluate well-
being in the parent-child dyad [5,7-10,28,29] during the pandemic, especially investigating
the correlation between emotional symptoms (anxiety, depression, stress) of parents and
children. However, the COVID-19 pandemic has significantly affected family daily life by
changing established routines and presenting new educational challenges for parents and
children. In particular, the restrictions on going out and the need to use DL have forced
parents to spend many hours managing their children and the psychological problems
deriving from the reduction of social activities. Parents and children faced an unknown
situation with a highly stressful value, amplified by the media hype and by the uncertainty
and fear of the virus [6]. Orgilés et al. [10] observed that 85.7% of parents perceived changes
in their children’s emotional state and behaviors during the quarantine. Moreover, parents
had higher levels of anxiety and psychological distress, and lower levels of perceived self-
control and psychological well-being [4,5,7,8,11]. In particular, the risk of psychological
distress is higher in parents of children with pre-existing psychological and behavioral
difficulties, who require personalized teaching because of their special needs [4,7,30]. This
aspect is particularly important in DL, where the presence of remote teaching can reduce the
active involvement of the child, who also needs the parent to solve the technical problems

103



Int. ]. Environ. Res. Public Health 2021, 18, 12641

of the DL platforms [31]. This is why parents of children with intellectual disabilities
present with a higher burden and stress.

Notably, in our study, nearly all parents responding to the questionnaire were females.
These data are in line with the literature [7], demonstrating that the pandemic had a
negative psychological impact on Italian mothers, who are mainly responsible for the
child’s management, especially regarding DL. Indeed, it has been shown that quarantine
and COVID-19 restrictions can be perceived as an uncertain and threatening situation,
capable of triggering symptoms of anxiety [32] and stress [33].

Furthermore, as observed by Cusinato et al. [7], our study shows that some socio-
demographic and contextual variables can influence parental well-being. Particularly, the
type of profession, such as freelancer or unemployment, is related to greater stress and
anxiety. This is probably due to the economic uncertainties of these jobs that prevent them
from finding the right strategies to deal with it.

According to our results, there is a positive association between the emotional symp-
toms of the parents (in particular the DL-related stress experienced in the COVID-19 period)
and the depressive and anxious symptoms of the children. This further supports the idea
that, in the parent—child dyad, there is a reciprocal enhancement of negative symptoms,
which can affect the quality of life. Moreover, these data underline the mutual influence
between the psychological health of children and parents [7].

It is, therefore, essential that both parents and children are considered in planning
interventions in the family environment, avoiding isolated approaches. In fact, it has
been shown that parents who have a better psychological adaptation can experience fewer
difficulties in their parental role, and this in turn can positively affect the well-being of
their children [7]. To this aim, the family should be considered from a systemic perspective,
in which all family members mutually influence each other’s adaptation, favoring the
development of new resources that promote well-being even in difficult times, including
pandemics [1,34]. This important approach may be of help when dealing with DL, which
has revolutionized the way children learn and study, involving parents more than in
previous times.

We believe that it is important to deepen these issues, as remote school and teleconfer-
encing could be a useful resource when integrated with normal teaching, also considering
their impact on the family context [1].

Another important result of our study is that we did not find statistically significant
relationships between the child’s age and sex and the levels of anxiety, stress, depression,
and stress of their parents. However, it would be useful to explore this aspect in larger
samples involving more male parents to confirm these results.

Despite the interesting results, our study has some limitations. First of all is the
online modality to assess the participants. In fact, although it allowed us to reach a
fair sample during the lockdown, it did not allow us to control for some contextual
variables (such as noise or other distractions) or verify if the participants completed the
questionnaire accurately. These potential biases due to the online survey indicate the
need for some caution in interpreting the results. Our sample is not representative of
fathers, because only 5.2% of the enrolled parents were males. Moreover, most participants
had a median/high education, and this could represent a sample bias, as parents with
lower education and incomes could have had worse outcomes. Finally, although the study
confirmed a correlation between children’s behavior and parents” well-being, we did not
properly address the effects of confinement on parent—child relationships. Future surveys
should address these important concerns.

5. Conclusions

In conclusion, our study pointed out that the COVID-19 pandemic had a negative
impact on the psychological well-being of both children and parents who used DL. This
suggests that, although DL could be a valid alternative tool, face-to-face teaching is funda-
mental, especially at a young age. Indeed, differently from DL, normal teaching encourages
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dialogue, involvement, and human contact, and builds a better environment in which
children may train their skills, including the soft ones.
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Abstract: COVID-19 became a pandemic in a few months, leading to adverse health outcomes, reduc-
ing the quality of life, affecting the sleep /wake cycle, and altering coping strategies, especially among
hospital personnel. Life quality, insomnia, and coping strategies were thus assessed among hospital
personnel during the first wave of the COVID-19 pandemic in Italy. This cross-sectional study was
conducted from May to November 2020 through an online survey. There were 558 participants
(28.5% males and 71.5% females) enrolled in two different metropolitan areas (in North and South
of Italy, respectively). Three standardized questionnaires were administered: European Quality
of life-5 Dimensions (EQ-5D), Athens Insomnia Scale (AIS), and Brief COPE. Differences in so-
ciodemographic characteristics and work-related factors were also investigated in order to identify
possible predictors through a generalized linear model and logistic regression analysis. Results
showed good perceived life quality and high insomnia prevalence. After sample stratification, the
statistical analysis highlighted that personal (gender, age, educational level) and work-related factors
(employment in COVID wards, remote working) played different roles in predicting quality of
life, insomnia, and coping attitude. Active, Planning, and Acceptance were the most frequently
adopted coping strategies. Despite women confirming their attitude in reacting to the difficulties,
adopting emotion-focused coping strategies, they showed a higher probability to develop insomnia,
s0 a gender perspective should be considered in the health protection of this working category. An
integrated approach should be implemented at individual, interpersonal and organizational levels
aiming to monitor psychological distress, favor regular sharing and communication between peers,
and also allow conciliation of work with family life. At the organizational level, preventive and
protective measures adequate to work-related risk to COVID-19 should be adopted.

Keywords: COVID-19; hospital workers; quality of life; coping strategy; insomnia

1. Introduction

Coronavirus disease (COVID-19), which started in Wuhan, China, in December 2019,
became a pandemic in a few months, leading to extraordinary risks to human beings [1].
Despite the majority of infected subjects having a moderate illness and about 10-15% of
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patients developing grave complications [2], until 21 October 2021, about 4.9 million deaths
were declared, with over 241 million cases confirmed globally [3].

In Italy, the epidemiological situation during the first wave, since February 2020,
differently concerned the country with a significant burden of disease in the North rather
than the South; in particular, Lombardy, Piedmont, Emilia Romagna, and Veneto were the
most affected northern regions [4]. The Italian government handled this critical situation by
implementing preventive measures and adopting a national lockdown on 10 March 2020 [5].
Consequently, Italians lived in social isolation for about two months; only indispensable
activities were allowed and leaving home was consented to only for health reasons, purchas-
ing vital products, and reaching the workplace, when permitted [6]. The pandemic altered
everybody’s lives and work behaviors, particularly those healthcare workers (HCWs) who
were involved on the frontline with increased exposure to SARS-CoV-2 infection, lack
of validated guidelines, and shortage of resources including personal protective equip-
ment [7]. In addition, these workers have often decided to live far from their loved ones to
keep them safe from an additional risk of contagion [8].

In previous research, outbreaks of other contagious diseases led to adverse health
outcomes in HCWs impacting physical, social, emotional, or spiritual wellbeing, globally
reducing the quality of life [9-11]. Despite life quality being a broad-range concept, the
WHO defines it as the subjective perception of own position in life in the specific cultural
context and in relation to personal expectations, standards, and concerns [12]. The literature
describes five dimensions that define life quality in terms of mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression [13]. The current COVID-19 pandemic
has created circumstances with overwhelming stressors on HCWs, through increased
working loads, high risk of exposure to SARS-CoV-2, and overall disruptions of daily life,
leading to increased anxiety, stress, depression, burnout and sleep disorders [14], especially
insomnia [15], and to a drastic reduction in the perceived quality of life [16,17].

The considerable psychological impact of the COVID-19 pandemic has undoubtedly
influenced feelings and behaviors [18,19], requiring the adoption of coping strategies
to play a buffering role on stress and have a preventive effect on mental health [20].
Different coping strategies are used depending on external factors (such as cultural and
workplace context or geographical area) [21] and individual components (e.g., rage, terror,
or sadness) [22].

Though it has been demonstrated that the trend of contagion has differently affected
the mental health status of HCWs working in areas with dissimilar incidences of COVID-19
cases [23,24], it is also true that regional differences in stress perception and coping strate-
gies also depend on cultural factors, home/work interface, social support, and economic
environment [25,26]. In a Chinese study, comparing subjects coming from Hubei and
from non-endemic provinces, health workers in the endemic region showed lower anxiety
levels about the COVID-19 epidemic [23]. In a multicentre prospective cohort epidemio-
logical study, the regional origin explained a small fraction of differences in perceived job
stress [27], while other factors seem to play major roles in affecting this aspect. For example,
family is a fundamental source of support, particularly in developing areas where social
services are scarce [28]. Under these premises, we mainly aimed to assess the quality of life,
insomnia, and analyze the different coping strategies adopted among hospital personnel
during the first wave of the COVID-19 pandemic in Italy. More specifically, we examined
the differences in sociodemographic characteristics and work-related factors in two differ-
ent Italian metropolitan areas with similar epidemiological trends, located in the North
and in the South of Italy, respectively. We intended to identify eventual work-related and
sociodemographic predictors of worse outcomes, suggesting insights on the best tailored
preventive and organizational measures in the workplace.
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2. Materials and Methods
2.1. Study Design and Population

This cross-sectional study was conducted from May to November 2020 through an
online survey. Participants were enrolled among hospital personnel working in different
medical treatment facilities and included physicians, nurses, and other employees (such as
biologists, pharmacists, laboratory technicians, and office workers). According to Italian
legislation, in order to reduce the number of SARS-CoV-2 infections in the workplaces,
employers had the possibility, when applicable, to guarantee working from home for
the most vulnerable subjects. Consequently, some office workers enrolled in the present
investigation performed remote work.

Study subjects were recruited in two Italian metropolitan areas, namely Trieste
(group N) in the North and Messina (group S) in the South of Italy.

Data were collected through an online platform recruiting subjects by spreading an
invitation link. In order to increase the diffusion and validity of this sampling method, the
invitation for the survey was sent to directors and coordinators, requesting them to spread
it to their teams in a hierarchical line.

2.2. Procedures and Measures

The self-administered questionnaire was composed of two sections and took no
more than twenty minutes to be completed. The first section investigated the sample’s
sociodemographic characteristics and work-related factors: gender, age, educational degree,
marital status, number of children, profession, employment in COVID wards, number
of contacts per week with COVID patients, remote working, and seniority. The second
one comprised three standardized questionnaires: European Quality of life-5 Dimensions
(EQ-5D), Athens Insomnia Scale (AIS), and Brief COPE.

The European Quality of life-5 Dimensions (EQ-5D) is a broadly used questionnaire
developed in Europe to evaluate the essential quality of life components. This tool measures
mobility, self-care, usual activities, pain/discomfort, and anxiety/depression through one
question for each of the five dimensions. Throughout an algorithm, the given answers
permit the calculation of the EQ-5D index, in which 0 is death and 1 represents perfect
health. The EQ-5D questionnaire also comprises a Visual Analog Scale (VAS), measuring
respondents’ perceived health status, ranging from 0 (the worst thinkable wellbeing) to 100
(the best thinkable wellbeing) [29]. Specifically, the EQ-5D index value describes the health
state, while the EQ-VAS gives information about individual health perception [30,31].

The Athens Insomnia Scale (AIS) is an eight-item questionnaire that reveals insomnia.
The first five questions report the subject’s nocturnal symptoms, while the last three items
investigate the daytime impact due to sleep disorders. Each item is assigned a score from
0 to 3 according to a 4-point Likert scale (with 0 equivalent to “no problem” and 3 to
a “severe problem”). The maximum total score is 24, which indicates the most severe
insomnia symptoms. A cut-off of >6 represents the criterion for confirming insomnia
symptoms [32].

The Brief COPE evaluates different coping strategies, both adaptation and maladap-
tation approaches. We used this tool to evaluate the stress response in a recent period
(“situational-actual” version). The questionnaire includes 28 items, each assigned a score
from 1 to 4 according to a 4-point Likert scale, divided into 14 factors, each consisting
of two items. The 14 factors are Self-Distraction; Active Coping; Denial; Substance Use;
Emotional Support; Instrumental Support; Behavioral Disengagement; Venting; Positive
Reframing; Planning; Humor; Acceptance; Religion and Self-Blame [33].

2.3. Ethical Issues

This study was carried out in accordance with the Declaration of Helsinki’s ethical
standards. The study needed no formal approval by the local Ethics Committee, though
a formal communication of study beginning was given (notification with request for
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acknowledgement). All the subjects who accepted voluntary participation in the survey
provided informed consent. Participation was voluntary and without compensation.

2.4. Statistical Analysis

Descriptive analyses were performed for all variables; in particular, categorical vari-
ables were expressed as frequency and proportion, whilst continuous variables were
expressed as mean and standard deviation. To determine differences between groups in
categorical variables, we used chi-square tests and Fisher’s exact tests, as appropriate.
After applying the Kolmogorov-Smirnov test and verifying the non-Gaussian distribution
in most continuous variables, the differences between groups were evaluated using the
Mann—Whitney U test. The reliability of the three standardized questionnaires was evalu-
ated by assessing their internal consistency through the computation of Chronbach’s alpha.
Furthermore, in order to identify possible predictors of outcomes considered in the current
investigation, we adopted different models: we used the generalized linear models for
EQ-5D-Index, for EQ-VAS, and for each one of the 14 coping strategies of Brief-COPE; in
addition, we estimated univariate and multivariate logistic regression models for Athens
Insomnia Scale (dichotomized variable in according to previously described criterion).
p values <0.05 were considered statistically significant and reported in bold characters
in the Tables. Statistical analysis was performed using IBM SPSS Statistics 23 (IBM Corp,
Armonk, NY, USA).

3. Results

A total of 558 respondents, 347 participants in group N and 211 in group S, accepted
to participate in the study and completed the survey. A detailed description of the study
population is summarized in Table 1.

Table 1. Description of study population: sociodemographic characteristics and work-related factors.

Total Group N Group S
n (%) 1 (%) n (%) p-Value
SOCIODEMOGRAPHIC FACTORS
Total 558 (100) 347 (62.2) 211 (37.8)
Gender
Male 159 (28.5) 86 (24.8) 73 (34.6) 0.013
Female 399 (71.5) 261 (75.2) 138 (65.4)
Age
<40y 215 (38.5) 95 (27.4) 120 (56.9) <0.001
>40y 343 (61.5) 252 (72.6) 91 (43.1)
Education
Middle school 14 (2.5) 13 (3.7) 1(0.2) <0.001
High School 108 (19.4) 83 (23.9) 25 (11.8)
Graduation 247 (44.3) 131 (37.8) 116 (55.0)
Post-graduation 189 (33.9) 120 (34.6) 69 (32.7)
Marital status
Not married 135 (24.2) 62 (17.9) 73 (34.6) <0.001
Unmarried
partners 117 (21.0) 86 (24.8) 31 (14.7)
Married 258 (46.2) 166 (47.8) 92 (43.6)
Divorced 48 (8.6) 33(9.5) 15 (7.1)
Parenthood
No 255 (45.7) 140 (40.3) 115 (54.5) 0.001
Yes 303 (54.3) 207 (59.7) 96 (45.5)
Number of children
Mean + SD 0.96 + 1.06 1.04 +1.03 0.82 +1.11 0.003
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Table 1. Cont.

Total Group N Group S
n (%) n (%) n (%) p-Value
WORK-RELATED FACTORS
Profession
Physician 184 (33.0) 67 (19.3) 117 (55.5) <0.001
Nurse 212 (38.0) 154 (44.4) 58 (27.5)
Others 162 (29.0) 126 (36.3) 36 (17.1)
COVID Ward
No 450 (80.6) 282 (81.3) 168 (79.6) 0.633
Yes 108 (19.4) 65 (18.7) 43 (20.4)
Number of contacts per week with COVID patients
None 269 (48.2) 160 (46.1) 109 (51.7) 0471
One 81 (14.5) 49 (14.1) 32 (15.2)
Five 139 (24.9) 93 (26.8) 46 (21.8)
Exclusive 69 (12.4) 45 (13.0) 24 (11.4)
Remote working
No 490 (87.8) 321 (92.5) 169 (80.1) <0.001
Yes 68 (12.2) 26 (7.5) 42 (19.9)
Seniority (years)
Mean + SD 1617 +£12.62 1897 £12.75 11.56 &+ 10.96 <0.001

The study population consisted of 399 women (71.5%) and 159 men (28.5%) aged
18-65 years. We found statistically significant differences between the two groups in all
the considered sociodemographic characteristics: the number of women in group N was
higher than in group S (75.2% and 65.4%, respectively); less than one-third of subjects
in group N (27.4%) and the majority in group S (56.9%) were aged under 40 years; most
participants in group S were graduated (55%), while in group N the percentages were more
equally distributed among the different educational degree. Regarding marital status, in
group S, single (not married and divorced) and in pairs (married and unmarried partners)
were similarly represented, whilst in group N, the majority had a partner (72.6%) and
parenthood was more frequent in group N than in group S (59.7% and 45.5% had children,
respectively).

Considering work-related factors, most of the participants were nurses in group N
and doctors in group S; in both groups, there were no statistical differences in relation
to the employment in COVID wards and the number of contacts per week with COVID
patients. Moreover, 68 subjects (42 in group S and 26 in group N) were employed in remote
working during the pandemic. In addition, we observed a higher length of employment in
group N than in group S, with a statistically significant difference.

European Quality of life-5 Dimensions (Index and VAS), Athens Insomnia Scale and
Brief COPE scores are reported in Table 2. The reliability assessment showed the following
Chronbach’s alpha: EQ-5 D Index 0.59; Athens Insomnia Scale 0.86; while for the different
coping strategies we found Active 0.70; Planning 0.74; Positive Reframing 0.70; Acceptance
0.54; Humor 0.65; Religion 0.88; Emotional Support 0.81; Instrumental Support 0.79; Self
Distraction 0.50; Denial 0.55; Venting 0.58; Substance Use 0.89; Disengagement 0.50; Self
Blame 0.42.

Despite the two groups showing high values of self-reported quality of life, group
S showed better scores than group N both in Index and VAS of EQ-5D questionnaire
with statistically significant differences. Moreover, we stratified the sample into different
subgroups according to sociodemographic and work-related variables, comparing the two
groups. Subsequently, we found the highest values of EQ-5D-Index in the stratified group
S, with statistically significant differences among women, graduated subjects, participants
with no children, workers not employed in COVID wards. Moreover, a similar trend was
observed in EQ-VAS, except for gender, for which statistical significance was found among
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men but not among women. Furthermore, in order to identify possible predictors of better
scores, we used a generalized linear model for EQ-5D-Index as reported in Table 3.

Table 2. Mean scores of validated questionnaires assessing health-related and perceived quality of
life, insomnia, and coping strategies in healthcare personnel during the first wave of COVID-19
pandemic (n = 558).

Total Group N Group S
Mean + SD Mean + SD Mean + SD p-Value

EQ-5D-Index 0.785 £ 0.230 0.764 £+ 0.226 0.821 + 0.232 <0.001
EQ-VAS 75.70 £17.51 74.50 + 17.07 77.68 £ 18.18 0.004
Athens Insomnia Scale

Mean + SD 5.76 + 3.96 5.87 +3.92 5.57 +£4.02 0.252

>6 (%) 253 (45.3) 162 (46.7) 91 (43.1) 0413
Brief~-COPE

Active 6.53 +£1.37 6.57 £1.29 6.47 +£1.51 0.877

Planning 6.56 +1.32 6.57 £1.24 6.55 + 1.45 0.578

Positive Reframing 5.51 + 1.58 5.55 + 1.55 543 +1.62 0.396

Acceptance 6.11 +£1.32 6.14 +1.22 6.05 + 1.48 0.943

Humor 3.72 £1.46 3.61 +1.40 391 +£1.55 0.029

Religion 3.66 £ 1.87 3.40 £ 1.81 4.09 £ 1.89 <0.001

Emotional Support 449 +1.67 451 +1.64 447 £1.71 0.697

Isns““memal 491 £1.64 498 £153 478 £1.80 0.116

upport

Self Distraction 524 +1.59 5.22 +1.59 5.26 £ 1.60 0.913

Denial 278 +£1.19 2.63 £ 1.06 3.01 +£1.34 0.001

Venting 4.45 +1.50 4.53 +£1.47 4.32 £1.55 0.111

Substance Use 2.25+0.83 222 4+0.76 231 +£094 0.426

Disengagement 2.82 +1.15 2.80 + 1.08 2.86 £1.26 0.993

Self Blame 5.03 +1.44 489 £1.35 525+ 1.56 0.009

Table 3. Generalized linear model for EQ-5D-Index, assessing quality of life in healthcare workers
during the first wave of COVID-19 pandemic (1 = 558).

Independent Variables B-Value 95% CI p-Value
Total
Sex (male) 0.08 0.04-0.12 <0.001
Age (>40y) —0.02 —0.08-0.04 0.570
Education 0.03 0.01-0.05 0.029
Marital status (married) 0.03 —0.01-0.07 0.128
Parenthood —0.02 —0.07-0.02 0.294
Region (south) 0.02 —0.02-0.06 0.429
Profession (nurse) 0.01 —0.01-0.01 0.824
COVID ward (yes) —0.01 —0.06-0.05 0.841
N° contacts with COVID patients per week —0.01 —0.03-0.01 0.329
Remote working (yes) 0.01 —0.05-0.07 0.732
Seniority (years% —0.01 —0.02--0.01 0.007
Group N
Sex (male) 0.09 0.04-0.14 0.001
Age (>40y) —0.03 —0.11-0.04 0.367
Education 0.03 0.01-0.05 0.069
Marital status (married) 0.06 0.01-0.11 0.036
Parenthood —0.01 —0.06-0.04 0.717
Profession (nurse) 0.01 —0.01-0.01 0.668
COVID ward (yes) 0.01 —0.07-0.06 0.911
N° contacts with COVID patients per week 0.01 —0.02-0.03 0.975
Remote working (yes) —0.01 —0.10-0.08 0.782
Seniority (years% 0.01 —0.01-0.01 0.238
Group S
Sex (male) 0.09 0.02-0.15 0.007
Age (>40y) 0.07 —0.03-0.18 0.166
Education 0.04 —0.01-0.08 0.130
Marital status (married) —0.01 —0.08-0.05 0.686
Parenthood —0.02 —0.10-0.06 0.653
Profession (nurse) 0.01 —0.01-0.01 0.558
COVID ward (yes) —0.02 —0.05-0.01 0.907
N° contacts with COVID patients per week —0.02 —0.05-0.01 0.126
Remote working (yes) 0.01 —0.08-0.08 0.973
Seniority (years% —0.01 —0.02--0.01 <0.001
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In the total sample, male gender, high education levels, and lower seniority were
positive predictors of a better perceived quality of life according to EQ-5D-Index. Having a
partner and lower seniority were considered predictors of a better quality of life respectively
in group N and group S. For EQ-VAS (Table 4), male gender and high education levels in
the total sample represented significant predictors of better perceived quality of life. High
education degree was identified as a positive predictor both in group N and S; while in
group S male gender and lower seniority were considered predictors of more excellent
scores in the European Quality of life questionnaire.

Table 4. Generalized linear model for EQ-VAS, assessing perceived wellbeing in healthcare workers
during the first wave of COVID-19 pandemic (1 = 558).

Independent Variables B-Value 95% CI p-Value
Total
Sex (male) 3.36 0.16-6.55 0.039
Age (>40y) —3.42 —8.06-1.21 0.148
Education 2.59 0.74-4.44 0.006
Marital status (married) 1.44 —1.84-4.72 0.390
Parenthood —1.84 —5.35-1.67 0.303
Region (south) -0.17 —3.35-3.02 0.919
Profession (nurse) 0.01 —0.01-0.01 0.145
COVID ward (yes) —1.65 —5.69-2.40 0.425
N° contacts with COVID patients per week 0.78 —0.73-2.28 0.312
Remote working (yes) 2.49 —2.08-7.06 0.285
Seniority (years) —0.12 —0.29-0.05 0.180
Group N
Sex (male) 0.97 —3.21-5.15 0.649
Age (>40y) —5.57 —11.36-0.23 0.060
Education 2.46 0.27-4.64 0.028
Marital status (married) 1.49 —2.73-5.71 0.488
Parenthood —0.03 —4.29-4.23 0.989
Profession (nurse) 0.01 —0.01-0.01 0.232
COVID ward (yes) 1.88 —.34-7.22 0.488
N° contacts with COVID patients per week 0.17 —1.77-2.12 0.862
Remote working (yes) —0.35 —7.43-6.73 0.922
Seniority (years) 0.02 —0.17-0.22 0.833
Group S
Sex (male) 7.50 2.52-12.48 0.003
Age (>40y) 4.95 —3.14-13.03 0.229
Education 3.57 0.02-7.11 0.048
Marital status (married) 1.90 —3.34-7.15 0.475
Parenthood —3.56 —9.76-2.65 0.260
Profession (nurse) 0.01 0.00-0.01 0.478
COVID ward (yes) —6.93 —13.18-—-0.67 0.030
N° contacts with COVID patients per week 1.95 —0.43-4.33 0.108
Remote working (yes) 2.00 —4.06-8.06 0.515
Seniority (years) —0.66 —1.03--0.29 <0.001

Differently, the Athens Insomnia Scale questionnaire revealed insomnia in 162 out of
247 subjects (46.7% in group N) and 91 out of 211 (43.1% in group S), without statistically
significant differences. Nevertheless, after stratifying the sample as described above, we
found statistically significant differences among not married subjects and participants
with no children, showing worse outcomes in group N after stratification. Moreover, in
the distribution of the Athens Insomnia Scale, we considered the score 6 as pathological
cut-off (such as proposed by Soldatos et al. [32]); consequently, we used univariate and
multivariate logistic regression (Table 5) in order to individuate significant predictors of
insomnia symptoms.

Accordingly with univariate logistic regression, female subjects (OR 2.09, 95% CI
1.42-3.07) and nurses (OR 1.62, 95% CI 1.09-2.42), both male and female, showed a high
risk of suffering from insomnia in the total sample, while multivariate approach showed
only women as the category at high risk (OR 2.20, 95% CI 1.48-3.28), in the overall sample
as well as in both groups N and S. In group N, single subjects (not married and divorced)
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showed a higher risk of suffering from insomnia (OR 1.76, 95% CI 1.09-2.83) in univariate
regression. In group S univariate approach showed that the number of contacts per week
with COVID patients was also a work-related factor determining a high risk of insomnia
(OR 1.29, 95% CI 1.00-1.66); moreover, in the multivariate logistic regression, nurses
showed a lower risk of insomnia when compared to physicians (OR 0.99, 95% CI 0.98-0.99).

Table 5. Univariate and multivariate logistic regression for Athens Insomnia Scale in healthcare
workers during the first wave of COVID-19 pandemic (1 = 558).

UNIVARIATE MULTIVARIATE
Independent Variables OR 95% CI p-Value OR 95% CI p-Value
Total
Sex (female) 2.09 1.42-3.07 <0.001 2.20 1.48-3.28 <0.001
ge (>40y) 1.15 0.81-1.62 0.434 1.46 0.65-2.01 0.636
cation 0.89 0.72-1.10 0.281 091 0.73-1.13 0.391
Marital status (married) 0.82 0.58-1.17 0.275 0.81 0.55-1.21 0.304
Parenthood 0.96 0.69-1.34 0.814 0.94 0.61-1.43 0.761
Region (south) 0.87 0.61-1.22 0.413 0.99 0.68-1.46 0.975
Profession (nurse) 1.62 1.09-2.42 0.018 1.00 1.00-1.01 0.674
COVID ward (yes) 1.15 0.76-1.75 0.514 0.91 0.56-1.48 0.705
N° contacts with COVID 139 93981 0127 120 1.00-144  0.057
patients per week
Remote working (yes) 0.72 0.43-1.21 0.211 0.77 0.44-1.35 0.771
Seniority (years) 1.00 0.99-1.02 0.624 1.00 0.98-1.02 0.997
Group N
Sex (female) 2.19 1.31-3.65 0.003 2.27 1.34-3.85 0.002
e (>40y) 1.08 0.67-1.74 0.744 1.36 0.67-2.78 0.393
E ucation 0.89 0.70-1.14 0.371 0.91 0.70-1.18 0.470
Marital status (married) 0.57 0.35-0.92 0.021 0.62 0.37-1.03 0.065
Parenthood 0.76 0.50-1.17 0.216 0.77 0.46-1.30 0.324
Profession (nurse) 1.00 1.00-1.01 0.247 1.00 1.00-1.01 0.128
COVID ward (yes) 1.05 0.61-1.80 0.857 0.96 0.50-1.84 0.895
N contacts with COVID 4 o5 87127 0,612 114 090-145 0281
patients per week
Remote working (yes) 0.83 0.37-1.85 0.642 0.78 0.33-1.85 0.569
Seniority (years) 0.99 0.98-1.02 0.885 0.99 0.97-1.02 0.635
Group S
Sex (female) 1.93 1.07-3.48 0.030 2.81 1.46-5.38 0.002
e (>40y) 1.15 0.66-1.99 0.623 0.76 0.27-2.16 0.607
E ucation 0.91 0.60-1.38 0.652 0.98 0.63-1.54 0.932
Marital status (married) 0.79 0.45-1.38 0.406 1.30 0.66-2.55 0.446
Parenthood 1.32 0.77-2.29 0.316 1.22 0.55-2.72 0.626
Profession (nurse) 0.99 0.99-1.00 0.099 0.99 0.98-0.99 0.033
COVID ward (yes) 1.34 0.68-2.62 0.398 0.94 0.42-2.10 0.883

N° contacts with COVID

patients per week 1.29 1.00-1.66 0.050 1.34 0.99-1.83 0.058
Remote working (yes) 0.68 0.34-1.37 0.280 0.96 0.44-2.10 0.914
Seniority (years) 1.01 0.98-1.03 0.484 1.01 0.96-1.06 0.649

Considering the mean scores of the Brief COPE questionnaire (Table 2), the coping
strategies with the highest values were Active, Planning and Acceptance, while Substance
Use and Disengagement reported the lowest scores in both groups. Moreover, group S
reported higher values than group N in Humor, Religion, Denial, and Self-blame, showing
statistically significant differences. Additionally, we applied a generalized linear model for
each one of the 14 coping strategies. In the overall sample, we found different predictive
variables as illustrated in Table 6A,B, for sociodemographic and work-related features of
the study population, respectively. Male gender was revealed to be the most frequently
described negative predictor in our statistical models, showing that being a woman is
related to almost all the analyzed coping strategies. An age of >40 y acted as a predictor of
Acceptance and Religion; education positively predicted Emotional Support, while a lower
educational level was in relation with Denial and Venting. Being part of group S predicted
Religion and Denial, while group N participants were related to Instrumental Support. As
regards work-related factors, the employment in COVID wards was related to Emotional
and Instrumental Support. On the other hand, remote working predicted Religion, Denial,
and Disengagement. No predictive variables were found for the coping strategies Positive
reframing, Humor, and Substance use. While Disengagement was not predicted from any
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sociodemographic characteristics, no work-related variables were found as predictors of
Acceptance, Self-distraction, Venting, and Self-blame.

Table 6. (A). Generalized linear model for Brief-COPE in relation to sociodemographic predictors in healthcare workers
(n =558). (B). Generalized linear model for Brief-COPE in relation to work-related predictors in healthcare workers (1 = 558).

(A)
Sociodemographic Characteristics
Coping Strategies Male Age>40y Education Married Parenthood Southern Area
—0.38*T
- (—0.68 to —0.07);
Active —0.50S
(—0.97 to —0.04)
. _0.35+T
Planning (~0.64 to —0.05)
0.64 *N
Acceptance (012 t0 1.15)
—0.39+T 0.71*T
L. (—0.78 to —0.01); (0.09 to 1.32) 0.88 ***T
Religion 061N 157 #8 (0.47 t0 1.29)
(—1.15to —0.07) (0.52 t0 2.63)
—0.76 **+T
. (—1.12 to —0.40); 0.45 %5
Emotional Support 0,08 N (0.01 to 0.89)
(—1.47 to —0.49)
—0.67 T
(—=1.03 to —0.32); —0.44*T
Instrumental Support 072N (—0.81 to —0.06)
(—1.18 to —0.26)
] . 040 *T —0.48+T
Self Distraction (—0.73 to —0.06) (—0.88 to —0.09)
; —0.39*N —029*N 0.53 +++T
Denial (~0.74t0 —0.04) (~0.55'to —0.03) (025 t0 0.81)
.58 **+T
. (—0.91 to —0.25); —0.22*N
Venting 0,85 #N (—0.42't0 —0.01)
(—1.30 to —0.40)
—0.45*T
Self Blame (=0.75to —0.15);
—0.53 *
(—0.97 to —0.09)
(B)
Work-Related Factors
Coping Strategies Nurse COVID Ward COVID Patients Remote Work Seniority
. —041+T
Active (—0.78 to —0.41)
) 0.27 %5
Planning (0.04 to 0.50)
N 0.81*T
s 0.26 * (0.17 to 1.45);
Religion (0.02 to 0.50) 0.80 %
(0.04 to 1.56)
0.61 T _0.03*T
. (0.16 to 1.06); —0.05 to —0.01);
Emotional Support 0.79 #N ) ( —0.03*N
(0.24 to 1.34) (—0.05 to —0.01)
. 0.98 *5
Instrumental Support (0.19 to 1.78)
0.47+T
) 0567 (0.02t0 0.91); 0.04 %
Denial (0.01 t01.12) 0.65 % (0.01 t0 0.07)
(0.10 to 1.20)
045 *T
) 0.02 to 0.89);
D " ( ;
isengagemen 0.64%5

(0.10 to 1.18)

Table reports B-values; 95% CI (in brackets); T = Total sample; N - Group N; S = Group S; * = p-value < 0.05; ** = p-value < 0.01;
*** = p-value < 0.001. No predictive variables were found for the coping strategies Positive reframing, Humor, Substance use and Disen-
gagement. Acceptance, Humor, Self-distraction, Venting, Substance use and Self-blame.
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4. Discussion

This study investigated the quality of life and insomnia among hospital personnel
during the first wave of the COVID-19 pandemic in Italy. The adoption of different coping
strategies was also analyzed. In particular, we investigated the differences in sociode-
mographic characteristics and work-related factors in two different Italian metropolitan
areas, located in Northern and Southern Italy (group N and group S, respectively). We also
identified work-related and sociodemographic predictors of specific outcomes.

Our results showed an overall good perceived quality of life despite a high preva-
lence of insomnia among the participants in both groups. The Brief-COPE questionnaire
revealed that the subjects experienced adequate adaptive mechanisms, demonstrating that
Active, Planning, and Acceptance were the most frequently adopted coping strategies in
both groups.

The EQ-5D and EQ-VAS questionnaires showed good health status and perceived
quality of life in both groups. We can hypothesize that this finding might be explained by
different possible factors: low incidence of COVID-19 cases in the two metropolitan areas
may have been adequately managed. Furthermore, since the survey was conducted during
the first wave, the interviewed subjects may have underestimated the magnitude of the
pandemic; another explanation might be found in a good level of organizational support
with adequate provision of medical equipment and PPE (personal protective equipment).
In particular, group S participants reported higher scores which their sociodemographic
characteristics may explain: the majority of subjects was <40y (56.9% vs. 27.4% in group N),
the percentage of male participants was higher than group N (34.6% vs. 24.8%, respectively)
and most of the interviewees were graduated (55% vs. 37.8% in group N). In fact, aging is
associated with an increased burden of disease, and a higher education level is reported to
confer knowledge and consciousness regarding the risk of infection and correct preventive
measures, particularly in the COVID-19 pandemic [34-38].

Moreover, regarding work-related features, it can be highlighted that only in group
S did high seniority act as a predictor of worse overall life quality, whereas working in
COVID wards predicted its perception. This relation was not present in group N: probably,
the organization of the healthcare system with a higher readiness level in the working
context of this group may have played a role in buffering the negative impact of the
pandemic on mental health and social life on HCWs [39,40]. In fact, the investigated
northern metropolitan area was in proximity to the most affected Italian regions during the
first pandemic wave.

As demonstrated in other research, in frontline hospital workers, working conditions
increased the perception of personal threat, increasing stress levels with an inevitable
worsening of the perception of health status and quality of life [41,42]. In contrast, another
study on nurses reported that the social domain of quality of life had a significant positive
association with working experience [43].

In our total sample, we found that high education level was a predictor of better
perceived health status in the two study groups, in accordance with the existing litera-
ture [34-36]. In fact, as mentioned above, an elevated level of education generally corre-
sponds to higher career profiles with greater earnings and a better perception of life quality
as well as more robust mechanisms to face situations of initial disability or deterioration
in health status. Moreover, male gender was related to better life quality, both overall
(p < 0.001) and perceived (p < 0.05), confirming that men are more likely to report good
scores when compared with women [37]; during this period of a whole disruption concern-
ing many organizational aspects in daily life, the social pressure exerted by family may
have negatively impacted the quality of life, especially in women.

As is well known, the new living arrangement, mainly due to social distancing, has led
to unprecedented social experiences, resulting in an increase of anxiety, stress, depression,
burnout, and sleep disorders [14]. In particular, insomnia was revealed to be one of the
most frequent disturbances [15]. In accordance with other research [44,45] and a recent
meta-analysis [46], we found a high prevalence of insomnia in our study population, with
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almost half of participants reporting insomnia symptoms in both groups. Our data revealed
that different factors in the two groups could represent a risk to the onset of insomnia.
In group S, subjects with a higher number of contacts per week with COVID patients
had a greater risk of insomnia. Literature suggests that working conditions linked to
an elevated number of contacts with COVID-19 patients may justify the higher levels of
distress, resulting in sleep problems [47-49].

The stratification of the study population by gender and professional category high-
lighted an increased risk of insomnia among women (OR 2.09, p < 0.001) and nursing
personnel (OR 1.62, p = 0.018), similarly to other studies [48,49]. Evidence suggests that
women are more susceptible to sleep disorders, also due to a double burden of work
hanging on them [50]. Since women are more disposed to suffer from psychological symp-
toms, including mood disorders [51,52], subsequently to stressful events, the COVID-19
pandemic represented a traumatic component that may have revealed this greater vulnera-
bility. These conditions may negatively influence sleep quality [53]. Though explaining
this gender difference is not straightforward, individual features (e.g., genetics, hormones)
and social disparities might represent the possible causes [54]. Additionally, the literature
suggests that nurses are more exposed to the pandemic burden [49].

The female gender was also a predictor of higher scores in almost all coping strategies
encountered by the Brief-COPE questionnaire, especially those related to support.

In general, women showed a more intense effort in their attempt to cope with the
difficulties linked to the pandemic situation and were confirmed to be more likely to
use emotion-focused coping strategies, while men tend to rely more on problem-focused
strategies [55].

Concerning the capacity to handle stressful situations, the most commonly used
strategies, equally adopted in both study groups, were those with a positive attitude
towards the workplace (Active, Planning, and Acceptance), similar to previous studies
on HCW s [56,57]. The functional coping strategies permit to favorably decode adverse
circumstances, positively affecting mental wellbeing and life quality [58]. Following
the application of the statistical model, in group N we only found a sociodemographic
characteristic, age > 40 y, as a predictor of Acceptance; in fact, age could be considered
as a protective characteristic against the development of stress and a greater individual
experience may orientate coping to the adoption of positive strategies in this working
population [59]. Differently, in group S data showed that a work-related factor, the number
of contacts per week with COVID-19 patients, played a role in predicting Planning attitude.
Contrary to other research in which greater exposure to SARS-CoV-2 infection has led
HCWs to adopt maladaptive behaviors [58], this work-related factor in our Southern
population acted as a positive stimulus in adopting a more functional coping strategy.
We can hypothesize that there are not only demographic features but also cultural and
environmental factors that can influence the use of this strategy, so a higher workload with
challenging tasks seems to correspond to more significant planning activity.

Moreover, the national lockdown and government restrictive preventive measures lim-
ited social relationships also outside the work environment, with a consequent impact on
coping strategies involving social support (emotional and instrumental support). Notwith-
standing, our study population demonstrated to rely on social interactions, confirming
other data in the literature [60,61]. In particular, being part of group N acted as a predictor
of the Instrumental Support strategy, which is a problem-focused strategy whereby subjects
seek information, advice, and assistance [62]. Considering the higher prevalence of the
pandemic in most regions of Northern Italy, these subjects may have been more afraid
to infect their families, leading them to the choice to live far from their loved ones [7],
resulting in a greater search for social support, especially counseling and enlightenment.

Furthermore, our results showed a significant difference between the two groups:
religion was a frequent mechanism in group S, particularly in older subjects and those
working remotely; whereas in group N females and more COVID-exposed participants
tended to practice their spirituality in critical situations [63]. Some people have shown a sig-
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nificant attitude to draw resources from their religious feelings in the current pandemic [64],
although explaining individual motivations is not straightforward.

Working from home has resulted in being predictive of relying not only on religion but
also on maladaptive coping strategies, particularly in group S of this population (Table 6B).
The strategies aiming to avoidant behaviors (Self-distraction, Denial, and Disengagement)
constitute a risk factor for elevated distress levels, in fact, they are categorized among
dis-functional reactions to stressful situations [65,66]. Despite our investigation showing
low scores in most of these strategies, group S was related to Denial, pretending that
the situation was not real [67]. It is possible that due to cultural and environmental
characteristics, these subjects tended to minimize the threat, keep feelings to themselves
and avoid mental distress by making an effort to forget.

Overall, our data underline that dissimilar variables play distinct roles in affecting
coping tactics in the two geographical areas. Actually, as predictors for psychological
distress depend on the specific context, also the consequent coping strategies are not
absolute and depend on a multiplicity of variables.

The first limitation of this study is the cross-sectional design that does not permit
to define the direction of causality. Second, despite the fact that we used all validated
questionnaires, the online administration of a survey could be affected by a responder
bias: the sample was recruited through network invitation, so enrolled subjects had to be
able to use web resources. Finally, due to the self-administration of questionnaires, we
cannot generalize our findings because of the risk of overestimating psychological disturbs
and insomnia.

In spite of these limitations, the strength of this survey has been to evaluate the quality
of life, insomnia, and coping strategies in facing COVID-19 physical and emotional burden,
through the comparison of two groups residing in distinct Italian metropolitan areas with
matching low SARS-CoV-2 incidence rate but dissimilar sociodemographic features and
work-related factors. Only a few Italian investigations were conducted among different
regions, assessing the impact of COVID-19 on HCWs, in terms of psychological safety and
workload [57,68-71]. This kind of comparison has permitted us to achieve new insights on
how sociodemographic characteristics and work-related factors may have played different
roles depending on different organizational settings, in a preventive perspective.

Since the first year of this ongoing pandemic, the lesson learned is that, for a future
similar emergency, public health authorities should implement support programs dedi-
cated explicitly to more vulnerable personnel between HCWs. Given the gender-linked
mental health challenges and coping attitudes, women would particularly benefit from
psychosocial support delivered according to their work schedules to avoid interference
with parental tasks.

A multilevel integrated approach should be implemented on the individual HCW
aiming to monitor psychological distress and help in accepting negative emotions; at the
interpersonal dimension, to favor regular sharing and communication between peers,
also to allow conciliation of work with family life; in particular, for remote workers, the
organization of frequent online meetings could help in maintaining contact between co-
workers and avoid disengagement. Moreover, at the organizational level, preventive and
protective measures adequate to work-related risk to COVID-19 [72] should be adopted,
allowing timely availability of clear information, guidelines, and protective equipment.

5. Conclusions

Globally, our study population reported good perceived quality of life and self-
reported health status, despite the pandemic situation.

Women confirmed their attitude to positively react to the difficulties linked to the
pandemic, adopting emotion-focused and support-related coping strategies.

A high prevalence of insomnia was reported, particularly by women and nurses.
Considering the high feminization of healthcare professions in western countries, as well
as the higher probability for women to develop mental health disturbs, gender perspective
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should be considered at the organizational level; we suggest enhancing health protection
actions dedicated to these more vulnerable categories, through prevention and intervention
programs oriented towards psychosocial support to mitigate the impact of stressful events,
such as the COVID-19 pandemic.
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w N e

Abstract: Many scholars have considered the relationship between the government response to
COVID-19, an important social intervention strategy, and the COVID-19 infection rate. However, few
have examined the sustained impact of an early government response on the COVID-19 infection
rate. The current paper fills this gap by investigating a national survey performed in February 2020
and infection data from Chinese cities surveyed 1.5 years after the outbreak of COVID-19. The results
suggest that the Chinese government’s early response to COVID-19 significantly and sustainedly
reduced China’s COVID-19 infection rate, and that this impact worked through risk perception,
the adoption of protective action recommendations (PARs), and the chain-mediating effects of risk
perception and the adoption of PARs, respectively. These findings have important practical value. In
demonstrating how government response and infection rate at the macro level are connected to the
behaviour of individuals at the micro level, they suggest feasible directions for curbing the spread of
diseases such as COVID-19. When facing such public health emergencies, the focus should be on
increasing the public’s risk perception and adoption of PARs.

Keywords: sustained effects; government response; infection rate; risk perception; adoption of PARs;
COVID-19; China

1. Introduction

COVID-19 is caused by a novel coronavirus even more infectious than the virus
responsible for the 2002-2004 SARS outbreak. COVID-19 was classified by the World Health
Organization as a pandemic on March 11, 2020 [1]. By August 5,2021, 200 million confirmed
cases and 4.26 million deaths had been reported worldwide. However, China had reported
only 121,326 confirmed cases and 5651 deaths [2]. These figures are surprisingly low, given
our limited understanding of the virus and the absence of effective drug treatments. At
the time of writing, only 36,798 new cases of infection have been reported in China in
the last year. Why are the numbers of infections and deaths in China so much lower
than those in other countries? A research team from the University of Oxford shed light
on this question by reporting a link between government response and the spread of
COVID-19, with strong early intervention by the Chinese government playing a crucial role
in limiting the spread of the disease [3]. Scholars have generally agreed that the Chinese
government’s early intervention was very effective [4-11]. However, the government
relaxed its intervention efforts in May 2020, when the world considered China to be at
the highest risk of experiencing a sustained COVID-19 epidemic, and there have since
been no major COVID-19 spikes in China. Did the government’s early intervention thus
have a sustained impact on COVID-19 infection, limiting the later spread of the disease? If
so, what was the mechanism of this impact? These questions have not been explored in
previous studies, but answering them may help to curb the future spread of a pandemic
such as COVID-19. In the current paper, we attempt to fill this research gap.
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2. The Effect of Government Response on the Infection Rate
2.1. Immediate Effects of Government Response on the Infection Rate

Studies have shown that social interventions are needed to control the spread of
epidemic diseases. Bauch and Galvani point out thatcontrol of the SARS coronavirus
depended partly on the degree of acceptance of quarantine and isolation among the
population; such acceptance is often determined by social norms [12]. In the book The Rules
of Contagion: Why Things Spread and Why They Stop, Kucharski concluded that the factors that
influence the reproduction number of an epidemic disease include duration, opportunities,
transmission, and susceptibility [13]. In his view, curing a patient reduces the duration of
infection, isolating a patient reduces the opportunities for infection, wearing a condom or
mask reduces contagion, and vaccination reduces population susceptibility. Government
response to COVID-19 consists of social interventions implemented to curb the spread of
the disease. COVID-19 intervention policies are complex and vary between countries, but
they can be broadly categorised into five major areas, namely, containment and closure,
economic responses, health systems, vaccine policies, and miscellaneous policies [3]. Many
studies have attempted to determine the most effective intervention policies. For example,
Richard et al. examined the effects of four types of government response—event bans,
school closures, bar and pub closures, and lockdown—and discovered that event bans and
school closures directly reduced virus transmission, while the influence of a full lockdown
was slightly delayed [14]. Scholars have used epidemiological data on COVID-19 and
anonymised migration data to simulate outbreaks and intervention effects across China.
A comparison of infections in Wuhan, Hubei province, with those in other cities in Hubei
and cities in other provinces revealed that early detection and isolation were more effective
than travel restrictions. Reducing social contact curbed the spread of COVID-19 and
prevented or delayed the arrival of a second wave of the outbreak. The authors also found
that although travel restrictions had not prevented the virus from spreading from Wuhan,
they had prevented its wider geographical spread [4].

The degree of policy implementation is also an important predictor of the COVID-19
infection rate. An international comparative study using data from China, Italy, Brazil,
Canada, the United Kingdom, and the United States found that the stringency of inter-
vention policy implementation was negatively associated with the number of new cases.
This study also found that the Chinese government had maintained strong prevention
and control measures for the first 100 days of the outbreak, during which China had
experienced a dramatic decrease in infections [3]. When the virus was first detected
in Guangdong province, the province’s health commission quickly activated a Level I
emergency response and implemented a series of public interventions, including traffic
restrictions, social distancing, home and centralised quarantines, medical resource mobili-
sation, and other prevention and control measures, which significantly restrained the local
spread of the disease [15]. Differences in the degree of policy implementation may stem
from differing individual responses to government policies or from differences in national
policy environments, such as social norms, cultural traditions, the political atmosphere,
and other macro-level factors that interact with government response [16,17]. In general,
policies that are strictly enforced tend to bring about better results, especially in the early
stages [3,4,6,14-16].

The timing of policy initiation is another important predictor of the effectiveness of
government response to COVID-19. Take social distancing as an example. A series of
studies found that isolating infected people decreased and delayed transmission as well
as reducing the epidemic’s peak [4,8,18-20]. Using counterfactual simulations, another
study discovered that if the same restrictions on mobility had been implemented just
one to two weeks earlier, a substantial number of cases and deaths would have been
avoided. Specifically, 61.6% of the infections and 55% of the deaths reported nationwide
by May 3, 2020 could have been avoided if these preventive and control measures had
been implemented just one week earlier [4]. A study of the relationship between the first
emergency quarantine policy in Portugal from 18 March to 2 May 2020 and the public’s
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health behaviour showed that 79.8% of the participants, whose physical activity took place
indoors, complied with the government quarantine measures and adapted their health
behaviour [21]. Therefore, early social distancing plays a key role in relieving pressure on
healthcare facilities and ensuring a sustained supply of healthcare resources. At this level,
the timing of social distancing implementation is crucial to controlling large-scale outbreaks.
Social distancing has been shown to reduce not only new cases but also cumulative cases.
This implies that early government intervention may have some sustained effects, in that
people became more aware of the virus during home isolation and were more likely to
adopt protective action recommendations (PARs) after home isolation, thereby reducing
their own infection rates.

2.2. Sustained Effects of Government Response on Infection Rate

The findings of the aforementioned studies demonstrate the immediate inhibitory
impact of government response on the spread of COVID-19. However, little is known
about the sustained effects of an early government response on the COVID-19 infection rate.
We propose that there are two ways in which government response can exert a sustained
impact on the spread of infection: one is by influencing individuals psychologically, such
as through risk perception, precautionary awareness, emotions, and confidence; and the
other is by directly influencing individuals’ protective behaviours, such as mask-wearing
and social distancing.

2.2.1. The Medjiating Role of Risk Perception

Risk perception, a core concept of the risk society, has received much attention from
researchers, especially in the context of the COVID-19 pandemic [22-24]. Risk perception
is an individual’s subjective judgement of the characteristics and severity of risk, and
it influences their decision-making when faced with an unexpected, uncontrollable, un-
known, and potentially fatal public crisis such as COVID-19 [22]. A large body of research
suggests that risk perception can be a powerful mediator of the relationship between social
intervention measures and the spread of disease [22,25,26].

First, government response has a significant impact on individuals’ risk percep-
tion. Studies have established that providing detailed information on government re-
sponse to COVID-19, especially positive messages about infection risk prevention and
control [22,26-33], such as news of the construction of the Fangcang shelter hospital and
the preventative efforts and achievements of health workers and volunteers, as well as
protection guidelines and other information about COVID-19, can influence people’s per-
ception of risk and promote their cooperation with epidemic prevention, thereby reducing
the COVID-19 infection rate.

Second, government response can alleviate the impact of negative emotions on the
COVID-19 infection rate by altering risk perception. In the early stages of an epidemic,
the public may hold conflicting attitudes towards and perceptions of the severity of the
threat posed by the unknown disease; some may be positive and optimistic, while others
may be negative and pessimistic. Research has found that risk perceptions based on
positive emotions, such as gratitude and hope, are critical to government efforts to promote
cooperation to prevent the spread of an infectious disease [34]. Conversely, risk perceptions
based on negative emotions, such as anxiety and fear, can reduce individuals’ cooperation
with government efforts [35]. Health anxiety, measured on a continuum from no health
anxiety to pathological health anxiety, can also influence individuals’ cooperation with
the government to prevent the spread of an epidemic [36,37]. Studies have shown that
information and advice released by the government can lead to the formation of appropriate
risk perceptions [22,26], which can alleviate negative emotions [29,38-40]. Therefore, we
can infer that risk perception mediates the impact of government response on infection rate
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2.2.2. The Mediating Role of PAR Adoption

During a pandemic, even when governments have developed early intervention
policies, the cooperation of individuals is necessary to stop the spread of the disease.
Studies have found that PAR adoption by individuals is an extremely important strategy
for interrupting the spread of the COVID-19 pandemic [22]. Government response can
influence whether individuals adopt PARs. When people see the authorities taking swift
action, they are more likely to take the threat seriously and thus to comply with prevention
measures. In addition, legal disciplinary mechanisms, cultural norms, and public opinion
can lead individuals to comply passively with PARs to avoid possible punishment and/or
public condemnation, thus reducing their likelihood of being infected. During the Chinese
New Year festival in 2020, the Chinese government called for strict home isolation for
all residents to stop the spread of COVID-19, which to some extent created a new social
norm. The policy was conveyed to communities through announcements and brochures
on the importance of home isolation. Volunteers and property staff monitored residents’
observance of the policy, which directly increased their awareness of and compliance with
PARs. As a result, the spread of COVID-19 was effectively controlled [22].

However, the effectiveness of government response in reducing infection rate through
individuals” adoption of PARs can vary between individuals. For example, some scholars
have found that people with higher levels of perceived distress during the outbreak
have more public health knowledge and are therefore more likely to adopt PARs, while
people with lower levels of perceived distress know less about public health and are thus
less likely to adopt PARs [40-42]. Scholars have also found a correlation between an
individual’s perception of the probability of infection and their adoption of PARs during a
pandemic; when individuals perceive the probability to be higher, they are more likely to
adopt PARs to reduce the risk of infection or prevent its occurrence [40,41,43,44]. Using a
protective action decision model, Lindell and Perry found that individuals’ psychological
risk perception and protective behaviours were shaped by their attention to the information
disclosed by society and the environment [45]. Although strict interventions lock down
local communities and disrupt normal social interactions, they also enhance people’s sense
of efficacy in preventing infection in their communities. People with higher levels of
efficacy, such as healthcare professionals, are more likely to adopt PARs and cooperate with
the government’s intervention policies. In contrast, people with lower levels of efficacy,
such as those who perceive the government’s response to be ineffective, are less inclined to
cooperate, thus doing little to limit the spread of the pandemic [22,38].

2.2.3. The Multiple Mediating Effects of Risk Perception and PAR Adoption

Studies have found that risk perception is an important factor in the decision to adopt
PARs [22,26]. Individuals with lower levels of risk perception tend to be less vigilant
in guarding against infection, which may reduce their likelihood of PAR adoption and
in turn increase the infection rate [46]. Two characteristics of COVID-19 risk perception,
perceptions of the pandemic’s severity and feelings of anxiety, are significantly associated
with individuals” COVID-19 PAR adoption. Researchers have found that people who
perceive the pandemic as more severe are more likely to collect information about it and
follow various government protection strategies, increasing their confidence in adopting
and thus their likelihood of adopting PARs. Conversely, individuals who perceive the
pandemic as less threatening and feel less anxious about it are less likely to take protective
measures [36-39,47,48].

The social amplification of risk framework proposed by Kasperson and colleagues
argues that the social context in which government intervention is implemented, including
the interaction effects between crisis events and individual psychology, institutional culture,
and social norms, can impact individual risk perceptions [49]. For example, government
policies and social norms supporting public mask-wearing and international travel con-
trol can influence individual risk perceptions and effectively reduce COVID-19 mortality.
Therefore, the government, as the main body responsible for pandemic management, for-

126



Int. |. Environ. Res. Public Health 2021, 18, 12422

mulates and implements intervention policies, including various public initiatives such as
government-organised rescue and treatment, publicity, and prevention and control, which
change the social environment, affect people’s risk perceptions, and subsequently influence
their PAR adoption decisions [22]. Researchers have found that per capita COVID-19
mortality is lower in countries with cultural norms or government policies supporting
public mask-wearing [17]. Studies have examined the relationship between government
response, risk perception, and PAR adoption and determined that risk perception is an
important mediator between government response and PAR adoption [22]. Thus, risk per-
ception and PAR adoption are not independent factors affecting infection rate. Government
response may affect infection rate by influencing the public’s risk perception and therefore
promoting public compliance with protective behaviours.

Therefore, this study investigates the sustained effects of government response on
the COVID-19 infection rate in China. We propose a conceptual model of government
response, risk perception, PAR adoption, and infection rate based on the literature, as
shown in Figure 1, to examine the mediational pathway between government response
and infection rate. We posit the following three hypotheses:

Hypothesis 1 (H1). Risk perception mediates the association between government response and
infection rate.

Hypothesis 2 (H2). PAR adoption mediates the association between government response and
infection rate.

Hypothesis 3 (H3). The relationship between government response and infection rate is sequen-
tially mediated by risk perception and PAR adoption.

Risk perception PAR adoption

Government response Infection rate

A4

Figure 1. Conceptual model.

3. Materials and Methods
3.1. Participants and Procedure

The data for the present study were drawn from a large-scale research project con-
ducted between 11 and 18 February 2020 by the School of Public Administration of Hohai
University that investigated the psychosocial impact of COVID-19 on the public in China.
The project distributed questionnaires via the Internet and conducted a survey using quota
sampling. It collected 8000 questionnaires in 13 prefecture-level cities in Jiangsu province
and another 30 provincial capitals in mainland China. Before beginning the survey, the
participants were informed that their participation was voluntary and could be discontin-
ued at any time. They were also informed that no personal information would be collected;
their survey responses would remain anonymous and have no bearing on their academic
standing. The project was approved by the Human Subjects Ethics Sub-Committee at the
university with which the corresponding author is affiliated.

Originally, 8138 people completed the survey. After eliminating the survey responses
of participants younger than 18 and questionnaires with many missing values, a total of
7092 valid samples were ultimately obtained. Infection rate was calculated based on the
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numbers of confirmed cases published by local health committees and the official 2020
population data for the cities surveyed.

3.2. Measures

Infection rate: ‘Infection rate’ refers to the number of confirmed cases over the past
year per 100,000 population. We collected the number of confirmed COVID-19 cases
announced by the health commission of each surveyed city between February 2020 and
February 2021 and the permanent population data in the statistical yearbooks of each city
for 2020. We then calculated each city’s infection rate based on these data.

Government response: ‘Government response’ refers to the actions taken by the gov-
ernment to advise or mandate that the public and private sectors take certain measures to
restrict the severity or spread of the pandemic. Based on the ‘Level I Response Measures
for Pneumonia Outbreak in Response to Novel Coronavirus Infection” issued by each
province, the research team compiled a list of 20 common prevention and control measures
(see Table 1). The respondents were asked in the questionnaire whether their local gov-
ernments had adopted these measures. If a measure had been adopted, the response was
recorded as ‘1’ and ‘0’ otherwise. The sum was divided by 20 to calculate the government
response index.

Table 1. Measures of government response.

Type Measure(s) Options
Infection source Screen for fever and suspected patients
management Isolation of people returning from areas with serious outbreaks
Set up a designated treatment hospital
Medical treatment P & 2

Psychological service hotline launched

Surveillance of public
places

Detect passengers’ body temperature on public transportation
Implement vehicle and personnel control at the borders
Disinfection of public areas
Mandatory wearing of masks in public places

Enclosed neighbourhoods and villages
Suspend operation of medium-sized and large commercial facilities 1. Yes
Closure of entertainment venues 0. No

Suspension of large public gatherings

Publicity and education

Distribution of brochures on COVID-19 prevention
Broadcast information on COVID-19 over the radio

Information release

Timely publication of local infection information

Material security

Distribution of masks, disinfectant, and other supplies to local residents
Limit the number of people per household allowed outside to purchase supplies each day

Joint prevention and
control

Monitoring people’s return home from other provinces
Mobility to other provinces requires proof from the local committee
Suspension of group tours and other activities

Risk perception: Public conceptions of risk are complex and influenced by qualitative
factors [50], including the extent to which a given risk is viewed as fatal, uncontrollable,
and unknown. We adopted the measurement method of Liu et al. [51] and measured
these factors using three items rated on a 5-point Likert-type scale. A sample item is
"How seriously do you take the COVID-19 epidemic in mainland China?” We conducted
factor analysis of the results to generate a three-item risk perception scale. The Cronbach’s
alpha coefficient for the three items on this scale was 0.764, indicating acceptable internal
consistency. The response distribution was linearly transformed to range from 0 to 100,
with 100 indicating the highest level of risk perception.

PAR adoption: Four items from the Guidelines for the Public’s Protective Behaviour
for COVID-19, produced by the Chinese Centre for Disease Control and Prevention [52],
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were adopted to measure the protective behaviours undertaken by the respondents [22].
A sample item is, "Have you taken the recommended protective action of wearing a mask
when going out in the past two weeks?” For each of the recommended protective be-
haviours, the respondents indicated whether they had complied or not complied. If the
respondent had adopted all four recommended protective behaviours over the preceding
two weeks, he or she was considered to be a good adopter of the recommended protective
behaviour and assigned a value of 4. If the respondent had not adopted all four recom-
mended protective behaviours over the preceding two weeks, he or she was assigned a
value of 0.

We controlled for the demographic characteristics of gender, age, household regis-
tration, years of schooling, health status, urbanisation rate, and region. The descriptive
statistics for each variable are presented in Table 2.

Table 2. Descriptive statistics for the main variables.

Variable Mean SD Min Max
Infection rate (per 100,000 population) 1.095 6.465 0.023 4543
Risk perception 92.45 10.34 0 100
PAR adoption 3.920 0.350 0 4
Government response 0.846 0.187 0 1
Gender (0 = male) 0.588 0.492 0 1
Age group (0 = more than 60 years old)
40-60 0.297 0.457 0 1
18-40 0.690 0.463 0 1
Household registration (0 = rural household) 0.580 0.494 0 1
Years of schooling 15.04 3.364 6 19
Health status (0 = bad) 0.938 0.241 0 1
Urbanisation rate 0.604 0.100 0.418 0.881
Region (0 = eastern China)
Central China 0.263 0.440 0 1
Western China 0.163 0.370 0 1

3.3. Analytical Strategy

First, the Statistical Package for the Social Sciences (SPSS) 23.0 was used to obtain
descriptive statistics and correlations between the main variables. Second, we conducted
mediation analysis using the stepwise regression method proposed by Mackinnon et al. [53]
to examine the multiple mediating roles of risk perception and PAR adoption in the
relationship between government response and infection rate. In the first step, we tested
the effect of government response on risk perception and PAR adoption. Next, we used
stepwise regression to compare the changes in the magnitude of the coefficients of the main
explanatory variables in the model before and after the addition of the mediating variables,
and make a preliminary determination of the possible mediating variables. We used the
following regression model:

Y=o0+pX+0C+e 1)

Ml =+ BX+8C+e (2)

M2 =0+ pX+yM1+8C +¢ 3)
Y=o+pX+yMIl+AM2+8C + ¢ (4)

where Y is the dependent variable (infection rate), X is the independent variable (gov-
ernment response), M1 is a possible mediating variable (risk perception), M2 is another
possible mediating variable (PAR adoption), and C is a set of control variables including
gender, age, household registration, years of schooling, health status, urbanisation rate,
and region.

Finally, the PROCESS macro was used to examine the multiple mediating roles of
risk perception and PAR adoption in the relationship between government response and
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infection rate. Model 6 from the PROCESS macro in SPSS, as developed by Hayes [54], was
used to conduct a multiple mediation analysis and the bootstrapping method (sampling
repeated 1000 times) was used to construct a 95% confidence interval.

4. Results
4.1. Descriptive Statistics

Table 3 presents the correlation matrix of the key variables. The results indicated
that government response was significantly negatively associated with infection rate and
significantly positively associated with risk perception and PAR adoption. Risk perception
was significantly negatively associated with infection rate and significantly positively
associated with PAR adoption. PAR adoption was significantly negatively associated with
infection rate.

Table 3. Correlations between infection rate, government response, risk perception, and PAR adoption.

1 2 3 4
1. Infection rate 1
2. Government response —0.035 ** 1
3. Risk perception —0.028 * 0.131 *** 1
4. PAR adoption —0.041 ** 0.150 *** 0.169 *** 1

Note: * p < 0.05, * p < 0.01, ™ p < 0.001.

4.2. Mediation Effect Testing

The PROCESS macro was used to examine the multiple mediating roles of risk per-
ception and PAR adoption in the relationship between government response and infection
rate. We included the participants’ gender, age, household registration, years of schooling,
health status, urbanisation rate, and region as covariates. Table 4 shows that government
response was positively associated with risk perception (b = 7.452, p < 0.001), whereas risk
perception was negatively related to infection rate (b = —0.028, p < 0.01). Government
response was positively associated with PAR adoption (b = 0.255, p < 0.001) and negatively
related to infection rate (b = —0.859, p < 0.01). Risk perception showed a positive association
with PAR adoption (b = 0.030, p < 0.001) and government response was negatively related
to infection rate (b = —1.688, p < 0.05).

Table 4. Effects of government response on risk perception, PAR adoption, and infection rate.

(W) (2) (3) @
Risk PAR Infection Infection
Perception Adoption Rate Rate
Government response 7.452 *#** 0.255 *** —2.308 *** —1.688 *
(1.139) (0.035) (0.734) (0.739)
Risk perception 0.030 *** —0.028 **
(0.000) (0.009)
PAR adoption —0.859 **
(0.287)
Gender (0 = Male) 0.060 —0.001 —0.349 % —0.351*
(0.275) (0.008) (0.176) (0.175)
Age group (0 = more than 60 years old)
40-60 —0.588 —0.052 0.862 0.829
(1.117) (0.035) (0.708) (0.707)
18-40 —1.384 —0.058 0.513 0.495
(1.110) (0.034) (0.704) (0.703)
Household registration (0 = rural household) 0.145 0.051 *** 0.406 * 0.440 *
(0.305) (0.009) (0.197) (0.197)
Years of schooling —0.300 *** —0.004 * —0.071 % —0.065 *
(0.047) (0.001) (0.030) (0.030)
Health status (0 = bad) 4.168 *** 0.059 *** 0.493 0.439
(0.563) (0.017) (0.360) (0.361)
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Table 4. Cont.

(1) ) (3) (4)
Risk PAR Infection Infection
Perception Adoption Rate Rate
Urbanisation rate —6.142 ** —0.047 15.225 *** 15.302 ***
(1.464) (0.045) (0.967) (0.967)
Region (0 = eastern China)
Central China —1.462 ** —0.013 5.721 *** 5.743 ***
(0.362) (0.011) (0.234) (0.234)
Western China —0.723 —0.021 0.075 0.087
(0.417) (0.013) (0.277) (0.276)
Constant 94.455 *** 3.543 *** —9.773 *** —9.071 ***
(1.714) (0.066) (1.102) (1.714)
N 7092 7092 7092 7092
R? 0.046 0.036 0.136 0.139

Note: (1) Standard errors appear in parentheses; (2) * p < 0.05, ** p < 0.01, *** p < 0.001.

The results of the bootstrap analysis are shown in Table 5. None of the 95% confidence
intervals for the path coefficients included zero, suggesting that the total effects, direct
effects, and indirect effects were all significant (—2.308, —1.688, and —0.62, respectively).
The mediating effects accounted for 26.87% of the total effects. Specifically, the effect of the
path ‘government response — risk perception — infection rate’ was —0.209, accounting
for 9.06% of the total effects; the effect of the path ‘government response — PAR adoption
— infection rate” was —0.219, accounting for 9.49% of the total effects; and the effect of
the path ‘government response — risk perception — PAR adoption — infection rate” was
—0.192, accounting for 8.32% of the total effects. Thus, risk perception and PAR adoption
mediated the relationship between government response and infection rate not only in
parallel but also sequentially.

Table 5. Bootstrap analysis of multiple mediation effects.

95% ClIs of Indirect Effect

Effect Size SE Percentage of Total Effects
Lower Bound Upper Bound
Indirect effects —0.620 0.106 —3.237 —0.339 26.87%
X->M1->Y —0.209 0.072 —0.327 —0.046 9.06%
X->M2->Y —0.219 0.082 —0.369 —0.047 9.49%
X->M1->M2->Y —0.192 0.056 —0.425 —0.012 8.32%

Note: (1) N =7092; (2) Covariates: gender, age, household registration, years of schooling, health status, urbanisation rate, and region;
(3) X = government response, M1 = risk perception, M2 = PAR adoption, Y = infection rate; (4) bootstrap sample size = 1000.

5. Discussion

Based on data from a nationwide survey conducted by a research group in mainland
China in February 2020 and data on infection cases in selected cities in the 1.5 years fol-
lowing the outbreak of COVID-19 in December 2019, this study investigated the sustained
effect of an early government response to the pandemic (i.e., the relationship between an
early government response and the COVID-19 infection rate after 1.5 years). The contribu-
tions of the study are as follows. It offers novel insights into the effects of the government’s
implementation of a single policy and the multiple effects of prevention measures by
comprehensively sorting out various government responses and evaluating the persistent
effects of early intervention policies on the COVID-19 infection rate. In addition, this study
reveals multiple mediating effects of an early government response on the COVID-19 infec-
tion rate. It confirms the role of social intervention in preventing the spread of epidemics,
from a perspective that differs substantially from those of environmental science [55] and
epidemiology [56].

131



Int. |. Environ. Res. Public Health 2021, 18, 12422

First, this study carefully combed through the various epidemic prevention initiatives
in the surveyed cities to construct a composite indicator to measure early intervention by
the Chinese government and found that the government’s early response was significantly
negatively associated with infection rate. By collating the COVID-19 prevention and control
announcements released on the Chinese government’s official website, we summarised the
initiatives implemented in the early stages of the COVID-19 outbreak, including 20 different
intervention strategies, which can be classified into six categories that each point to a
different issue in the outbreak prevention and control process. The rigorous government
interventions implemented in the early stages and the rapid and active implementation of
these measures are what prevented China, a country with a large population and one of
the earliest COVID-19 outbreaks, from developing more COVID-19 infections and deaths
than other countries [3]. This suggests that China’s aggressive and multifaceted response
may have prevented a worst-case scenario, inhibited the global spread of COVID-19,
and mitigated the global impact of the virus [4]. Thus, the Chinese government’s early
COVID-19 interventions and their effects deserve to be noted.

This study’s findings have important implications for future efforts to contain the
spread of the epidemic. It reveals that the government’s response to COVID-19 and
other pandemics should not be reactive but proactive, and should not involve a single
initiative but a complete set of action strategies. The six categories of measures provide
a more detailed picture of the Chinese government’s response to a pandemic and can
serve as a set of action strategies to prevent the spread of COVID-19. This empirical
study also shows that government response should be more comprehensive, scientific,
and equitable, including disease detection, and combined with that, Professor Jing Jun
advocated to build an epidemic preparedness and response system including incident
verification, isolation of the source of infection, public communication, travel warnings,
prevention of systemic breakdown, protection of human rights, the right to health of the
whole community and control of social fears” [57]. Some studies have also found that a
government’s response explains differences in prevention and control effectiveness across
countries [3], and the findings in this paper provide theoretical and practical insights into
the response to epidemics in countries with the same social context.

Subsequently, this study determined that China’s early government response had a
sustained impact on the COVID-19 infection rate. Although previous studies are consistent
with the findings of Post et al. that the point of change in the daily effective contact
rate overlapped with the moment of government response [14], Lai et al. found that
if the government’s response had been implemented earlier, the number of COVID-19
cases could have been reduced [4]. Other scholars have analysed the impact of strict
quarantine measures versus reopening public places on the early spread of COVID-19 [58],
including COVID-19 infection and mortality rates [17,19,58-62]. Although many studies
have shown that both early and severe prevention and control policies, as well as later,
lenient intervention strategies, inhibited the spread of COVID-19, they have neglected
the possibility that an early government response may also have had a sustained effect
on the COVID-19 infection rate in later stages. Meanwhile these studies, in highlighting
the impact of an early government response on the infection rate of the epidemic, have
emphasised that the lag in response may lead to a delayed reduction in the infection rate. In
contrast, this paper emphasises the sustained reduction in the infection rate that occurs as
a result of the sustained effect of the government response. The present study established a
negative association between an early government response and COVID-19 infection rates
over the past year and a half, suggesting that early and severe interventions have a lasting
effect on the spread of the epidemic.

This study also delved into the mechanisms underlying the impact of an early gov-
ernment response on the prevalence of an epidemic (i.e., why does an early government
response have a sustained impact on the COVID-19 infection rate?) Two mechanisms of
action were identified. The first is that an early government response affects the COVID-19
infection rate vis-a-vis its influence on people’s risk perception. Numerous studies have
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proven the role of scientific, transparent information in risk perception during an epidemic,
including ‘the information release” and ‘publicity and education” measures, which enable
people to form an objective assessment of the outbreak and foster an appropriate risk per-
ception. Government information on public emergencies indirectly influences protective
behaviour through individual factors such as risk perception, because of detailed outbreak
information and positive risk communication. Statistical information on the outbreak
and detailed information on the trajectory of confirmed cases make individuals aware
of the seriousness of the pandemic, and detailed information enhances individual risk
assessment [38]. At the same time, this poses a challenge for governments attempting to
reduce the impact of fake news in the information age and in social media. In terms of the
response process, both the relevant Supreme Court directive and the ‘Rumours exposed
website’ created by Tencent (the parent company of WeChat) helped reduce the spread
of confusion and panic [63]. The impact of government response on public perception of
risk is therefore not achieved by a single measure but rather by a combination of them.
When faced with a rapidly spreading pandemic such as COVID-19, a drastic and strict
government response effectively increase people’s perception of the risk of infection, re-
sulting in more cooperative behaviour that inhibits the spread of the virus and reduces its
infection rate. Studies have pointed out that increasing people’s risk perception contributes
to superior suppression of virus transmission.

The second mechanism is that an early government response affects the COVID-19
infection rate by increasing the public’s adoption of PARs. Scholars have found that an
early government response, such as swiftly disseminating COVID-19 knowledge, mon-
itoring infected cases, and restricting population movement and interpersonal contact,
including lockdowns, travel restrictions, and shutting down public places, have a direct
contribution to public’s adoption of PARs. Therefore, government response in the early
stages of COVID-19 outbreak will control the spread of disease by influencing individuals’
protective behaviours. While risk perception and the public’s adoption of PARs have
also been the focus of previous studies, this study identified risk perception as an impor-
tant mediating factor between government response and the public’s adoption of PARs.
People’s compliance with recommended protective behaviours is not the ultimate goal
of government response to COVID-19, reducing infection and mortality rates is the real
goal. Studies have rarely explored the relationship between the public’s adoption of PARs
and infection rates. This paper extends the evaluation of the effectiveness of government
response in reducing the COVID-19 infection rate by analysing the relationship between
early government response, risk perception, the public’s adoption of PARs, and COVID-19
infection rate.

In addition, this study found a correlation between risk perception and the public’s
adoption of PARs, and showed that the effect of an early government response on the
COVID-19 infection rate may exert multiple mediating effects through risk perception
and the public’s adoption of PARs. That is, an early government response may influence
people’s risk perception, which in turn promotes their adherence to recommended protec-
tive behaviours and ultimately suppresses the COVID-19 infection rate. In the past year,
repeated outbreaks of COVID-19 in Xinjiang, Beijing, Guangzhou, Nanjing, Xiamen, and
other provinces in China have been quickly contained rather than spreading to multiple
provinces across the country, as was the case with the initial Wuhan outbreak. A major
reason for this success is that the Chinese population developed an adequate level of risk
perception after the Wuhan outbreak, and when confronted with subsequent COVID-19
outbreaks, they were able to quickly adopt recommended protective behaviours to protect
themselves and contain the spread. These are strong indications that an early government
response has a sustained and important impact on later prevention and control. This
shows how government response and infection rate at the macro level are connected to
individuals at the micro level. These findings not only enrich the literature but also provide
important practical insights.
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In practice, it would be undesirable to relax outbreak control, because we are still
in the midst of the pandemic and far from being completely victorious over COVID-19.
However, persisting with strict prevention and control in countries where the outbreak
is under better control is not advisable; this study reveals that instead, increasing risk
perception and promoting the public’s adoption of PARs are feasible practical strategies.
People’s risk perceptions should be continuously cultivated. In the post-pandemic era, it
will be important to continue providing the public with scientific information on COVID-19
and how to protect themselves and others. This will foster the formation of health beliefs
that will enable COVID-19 to be defeated with ease and increase cooperation between
the public and the government. This will not only effectively reduce the administrative
costs of epidemic invention for the government but also encourage the public to respond
to COVID-19 variants with flexibility. Adopting PARs can enable individuals to protect
themselves and interrupt the chain of epidemic transmission. Studies in the field of
infectious diseases have demonstrated that individual health behaviours play a direct
role in overcoming diseases. Why was the Chinese government able to effectively control
the spread of the virus during the COVID-19 pandemic? The answer lies in the public’s
adoption of PARs such as physical distancing, mask-wearing, and handwashing. The
multiple mediating roles of risk perception and PAR adoption remind us that in the post-
pandemic era, inducing people to adopt recommended protective behaviours can intervene
in their risk perception, and vice versa. Once a reasonable level of risk perception has been
developed, it can continuously guide people to adjust their health behaviours in response
to a health crisis and eventually help to overcome the crisis.

Therefore, our findings prompt us to further consider that, first, government response
to pandemics should not be reactive but proactive, and should consider the cultivation of
public health behaviours and health beliefs. Second, the response should not be singular
but systemic and comprehensive, and should consider the effectiveness of the interactions
between the various measures. Third, it should not only emphasise ‘just-in-time” and
‘short-term’ effects but should also focus on long-term and sustained effects. We suggest
that in the face of an unknown pandemic, the emphasis should be on predictive awareness
of the epidemic, the construction of ‘an epidemic preparedness and response system’,
and the establishment of a multi-source early warning system for infectious diseases that
incorporates the public, companies, research institutions, public participation in in-hospital
reporting, and other data sources.

6. Limitations and Avenues for Future Research

Although our study contributes to both the literature and anti-epidemic practice,
several limitations should be noted. First, the data on both risk perception and the public’s
adoption of PARs were based on the results of a 2020 survey conducted at the outset of the
COVID-19 outbreak, when people’s understanding of the disease was much more limited
than it is now. With a greater understanding of COVID-19, people’s risk perceptions
are likely to change and they are more likely to comply with recommended protective
behaviours for self-protection. Second, risk perception and the public’s adoption of PARs
may be influenced by several factors aside from government response, such as the severity
of COVID-19. There may be regional and group differences in risk perception and the
public’s PAR adoption depending on regional and group differences in the severity of
COVID-19 [64]. Such regional differences should be considered in future research. Third,
multiple mechanisms may underlie the sustained impact of an early government response
on the rate of COVID-19 infection, only one of which is revealed in this paper. Future
studies should explore other potential mechanisms underlying this impact.

In addition, when we look at the international situation, we see both the differences in
the health care base and the historical characteristics of each country’s health care system,
leading to differences in each country’s response capacity. Russia has a massive govern-
ment sanitary epidemiology service (Rospotrebnadzor), which is unique in the world for
historical reasons, which has effectively prevented the importation of the epidemic [65].
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However, there was not enough time to respond before COVID-19 swept through Brazil.
The epidemic hit the country’s economy hard, with significant regional disparities in health
care capacity and the spread of the virus to poorer areas with less capacity [66]. Due to
its low government spending on health care and lack of health care infrastructure, India
leapt to the forefront of the world’s epidemic [67]. Therefore, it remains an open question
whether our findings shed light on how other countries” government response affects the
infection rate, and whether this pathway still exists.

7. Conclusions

This paper investigates the sustained effect of an early government response on the
rate of COVID-19 infection based on national survey data and infection data on Chinese
cities. The results indicate that the early response of China’s government significantly
reduced the country’s COVID-19 infection rate and that this this impact worked through
risk perception, through the public’s adoption of PARs, and through risk perception and
the public’s PAR adoption in a chain-mediated manner. These findings have great practical
value. In showing how government response and infection rate at the macro level are
connected to the behaviour of individuals at the micro level, they provide viable directions
for curbing the spread of infectious diseases like COVID-19.
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[E I S SR

Abstract: Background: Behaviors to avoid infection are key to minimizing casualties of the COVID-
19 pandemic, as well as to avoid excessive interventions that are less effective. This study aims to
identify behavioral patterns associated with SARS-CoV-2 infection in the real world. Methods: A
questionnaire-based cross-sectional study was conducted targeting a research panel of NTTCom
Online Marketing Solutions Corporation or its affiliates. Data were extracted so that their demo-
graphic composition ratios matched the population estimates. Individuals who answered with
consistency to have been diagnosed with SARS-CoV-2 at a medical facility were categorized into a
SARS-CoV-2 group. Differences in lifestyles were compared using multiple regression and inverse
probability weighing. Results: In total 13,277 participants were included, of whom 44 (0.33%) were
categorized as the SARS-CoV-2 group. Diagnosis of SARS-CoV-2 was negatively correlated with
crowd avoidance, mask wearing, and hand-washing behavior. On the contrary, the diagnosis was
positively correlated with some behaviors that appear to be preventive actions against the infection,
such as changing clothes frequently, sanitizing belongings, and remote working. Conclusions: It
is important to conduct evidence-based intervention on people’s behaviors and to avoid excessive
interventions that are less effective, so that people can minimize the indirect harm, such as exhaustion
and economic loss.

Keywords: COVID-19; SARS-CoV-2; behavioral change; remote work; exercise

1. Introduction

COVID-19, a syndrome caused by SARS-CoV-2, has dramatically changed the lifestyles
of people all over the world. Although a sense of normalcy is beginning to return in some
countries due to vaccine development and introduction, there are cases of ‘breakthrough
infection” among those who are fully vaccinated [1]. Therefore, it is expected to take some
time before the infection becomes under control. Therefore, traditional public health mea-
sures, including infection-avoidance behavior of each individual, are still highly important
to minimize casualties of the infection [2].

Even so, many people feel fatigued by large-scale restrictions on their movements,
including lockdowns and curfews. Excessive regulations can greatly and negatively affect
people’s physical and mental health [3], as well as economic status [4,5]. A systematic
review suggested deterioration of mental health might be a global health problem [6]. There
is also a concern about increase in domestic violence and substance abuse [7]. Particularly
in Japan, an increase in the suicide rate among women in Japan has been reported [8], which
is attributed to anxiety about their children’s health, increase in domestic violence, and
high frequency of lay-offs. Not only population health, but also the healthcare system itself,
might be affected by austerity measures [9]. To minimize such indirect negative impacts of

139

Int. ]. Environ. Res. Public Health 2021, 18, 12184. https://doi.org/10.3390/ijerph182212184

https:/ /www.mdpi.com/journal/ijerph



Int. ]. Environ. Res. Public Health 2021, 18, 12184

the pandemic on public health, prevention measures should not only be effective, but also
be lean so that people are not exhausted by the long-term excessive restrictions of their
behaviors.

SARS-CoV-2 has only two simple transmission routes: via inhalation of droplets
scattered by an infected person’s coughing or talking, or via touching one’s eyes, nose, or
mouth with a contaminated hand [10]. General measures for individuals include mask use,
hand washing, ventilation of a space, and distancing from other people [11]. In addition
to these, there are often governmental interventions such as lockdowns, curfews, and
induction of remote works. All of these measures are effective in many cases, but the effec-
tiveness of each measure differs by region and culture. For example, “social distancing”
can be a priority in Europe and the U.S., where there is a custom of hugging and handshak-
ing. This measure may not necessarily be a priority in Asian countries where people bow
when greeting each other. On the other hand, hand washing might be more important in
many Asian countries where there is a custom of eating with one’s hands [12]. Thus, it
is necessary to prioritize behavioral interventions based on epidemiological evidence to
reduce the infection risk at a regional level.

In this study, behavioral patterns associated with a COVID-19 diagnosis were analyzed
based on the results of a large-scale questionnaire survey in Japan. By identifying effective
preventive measures in the real world, this research will contribute to prioritizing protective
measures that are both effective and sustainable.

2. Materials and Methods
2.1. Patient and Public Involvement

Data were collected as part of the research project, “Basic research for exploring the
ideal medical intervention after the advent of the new coronavirus”, of the Research In-
stitute of Economy, Trade, and Industry (RIETI). The online survey was called, “the 2020
Continuing survey on mental and physical health during the COVID-19 pandemic” (here-
inafter RIETI questionnaire survey), and NTTCom Online Marketing Solutions Corporation
was commissioned to conduct it. The data used in our study were microdata of the first
survey conducted during the period 27 October—6 November 2020. The content of the
questions is presented in Supplementary Table S1.

2.2. Data Collection

The surveyed subjects were men and women Japan-wide aged 18-74 years and were
members of a research panel of NTTCom Online Marketing Solutions Corporation or its
affiliates. They were extracted so that their demographic composition ratios of sex, age,
and distribution of prefectures matched the population estimates of the Statistics Bureau
of Japan (final estimates, May 2020). The final number of respondents was targeted to be
approximately 15,000.

Data were excluded when: individuals provided non-existent zip codes; zip codes
did not match the given prefectures; there were extreme outlying values for height and
weight (200 cm or more for height, and less than 35 kg or 100 kg or more for weight, which
is abnormal in Japan); age differed by 2 years or more from that previously given in the
survey company’s registration; or response time was very short (less than 5 min) or very
long (10 h or more). The remaining individuals were recognized as valid respondents.

2.3. Statistical Analysis
2.3.1. Outcome Variables

The outcome index used in this study was the SARS-CoV-2 diagnosis status. If an
individual chose the answer, “I have been diagnosed as SARS-CoV-2 infection at a medical
facility and am currently under treatment” or “I was diagnosed as SARS-CoV-2 infection at
a medical facility and have already recovered”, then he/she was categorized into a SARS-
CoV-2 group and the presence of diagnosis was used as the primary outcome variable.
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This study established that the subjects “experienced SARS-CoV-2 infection” only if they
were diagnosed with it at a medical facility.

The questionnaire was conducted 3 times: in October 2020, January 2021, and May
2021. If there was a discrepancy between the answer about SARS-CoV-2 diagnosis (e.g., a
participant answered,”I was diagnosed as SARS-CoV-2 infection” in the first questionnaire
and “Not diagnosed” in the second one), the data were omitted.

2.3.2. Explanatory Variables

In addition to the SARS-CoV-2 diagnosis status, this survey asked the questions
below regarding underlying disease and behavior. The detail of each question is shown in
Table S1.

Pre-existing diseases;

Behaviors to avoid contracting SARS-CoV-2;

Average days and hours of exercise in a week;

Main exercise type;

Change in the amount of exercise compared with the same time last year;
Frequency of going out;

Frequency of working from home in the past one month.

2.3.3. Comparison of the Two Groups

To compare the two groups, Wilcoxon’s rank sum test and chi-square test were used
for continuous variables and categorical variables, respectively.

2.3.4. Multivariate Analysis

Logistic regression analysis was performed to assess the relationship between outcome
and explanatory variables after adjustment for age, sex, and body mass index (BMI). To
minimize the effects of outliers, a robust method was applied for the following regres-
sion tests.

The proportion of patients diagnosed as SARS-CoV-2 infection was very low. Thus,
this study also used inverse probability weighting (IPW) to estimate the average treatment
effect (ATE) of each item on SARS-CoV-2 infection and on the risk of infection symptom
occurrence. In IPW, a propensity score is used to weigh each observed value in the sample.
Two types of expected values are then estimated: the expected value of the outcome if the
treatment is used for the overall sample (in this analysis, if individuals had travelled) and
the expected value of the outcome if the treatment is not used. The ATE is estimated from
the difference between these values.

Specifically, the inverse of the estimated propensity score (1/9) is used for weighting.
The inverse of a propensity score increases as the propensity score decreases. Therefore, a
smaller weight is given to an observed value with a larger propensity score in the treated
group, and a larger weight is given to an observed value with a larger propensity score in
the control group. In other words, calculation is done with more weighting for an observed
value that is rarer or accounts for a smaller proportion of the sample for each of the treated
group and control group.

The statistical analyses were carried out using Stata/SE 16.0 (StataCorp LLC, College
Station, TX, USA).

2.3.5. Sensitivity Analysis

Sensitivity analysis was conducted targeting the participants who answered to have
been diagnosed as SARS-CoV-2 in the survey in May 2021 only.

2.3.6. Ethical Considerations

All individuals who participated in this study consented to their participation. This
study was conducted with the approval of the ethics committee of Hiramatsu Memorial
Hospital affiliated with Specified Jisoukai Medical Corporation (ID of approval: 20200925).
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3. Results
3.1. Background of the Responders

There was a total of 19,340 respondents during the survey period, of whom 6063 were
excluded because the reliability of their responses could not be fully ensured. As a result,
the number of analyzed subjects was 13,277 (6582 males and 6739 females), of whom 44
(0.33%) were validated as the SARS-CoV-2 group and 13,277 were in the control group.

Table 1 shows the background factors of the two groups. The SARS-CoV-2 group
included a higher proportion of younger people compared with the control group. The
proportion of coexistence of heart disease was also higher in the SARS-CoV-2 group (11.4%
in the SARS-CoV-2 group vs. 2.3% in the control group).

For lifestyle factors, a lower proportion of the SARS-CoV-2 group avoided crowded
places (65.9% in the SARS-CoV-2 group vs. 87.1% in the control group), wore a mask (84.1%
vs. 97.3%), and washed hands (77.3% vs. 96.5%). On the contrary, a higher proportion of
the SARS-CoV-2 group changed clothes frequently (50.0% vs. 21.2%) and disinfected their
belongings (54.5% vs. 28.2%). The proportion of those who worked from home largely all
of the time was higher among the SARS-CoV-2 group than the control group (68.2% vs.
60.9%).

Table 1. Background of the participants. Difference between the SARS-CoV-2 group and the control group were calculated

by chi-squared test.

SARS-CoV-2 Group Control Group

Variables Categories (N = 44) (N = 13,277) »
N % N %
18-19 2 45 297 22
20-29 12 27.3 1270 9.6
30-39 8 18.2 1479 11.1
Age group 40-49 10 22.7 2698 203 <0.01
50-59 7 15.9 2863 21.6
60-69 3 6.8 3076 232
70-74 2 4.5 1594 12.0
Female 16 36.4 6566 49.5
Gender 0.09
Male 28 63.6 6711 50.5
<18.5 3 6.8 1736 13.1
18.5-25 31 70.5 9044 68.1
BMI 25-30 9 20.5 2097 15.8 039
>30 1 2.3 400 3.0
High blood pressure 11 25.0 2179 16.4 0.13
Lipid abnormalities 5 114 1242 9.4 0.65
Diabetes 5 114 671 5.1 0.06
Pre-existing Heart disease 5 11.4 299 2.3 <0.01
condition Renal disease 1 2.3 102 0.8 0.26
Cancer 1 2.3 201 15 0.68
Lung or respiratory disease 1 23 299 2.3 0.99
Other condition * 2 45 184 1.4 0.08
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Table 1. Cont.

Variables Categories SARS-CoV-2 Group Control Group

(N =44) (N =13,277) p

N % N %

Avoid poorly ventilated places 36 81.8 11,348 85.5 0.49

Avoid places where many people gather 29 65.9 11,570 87.1 <0.01

Avoid talking or projecting voice near someone 31 70.5 10,664 80.3 0.10

Wear a mask 37 84.1 12,915 97.3 <0.01

Wash hands 34 77.3 12,808 96.5 <0.01

Disinfect hands 36 81.8 11,848 89.2 0.11

Lifestyle Change clothes frequently 22 50.0 2820 21.2 <0.01

Gargle 28 63.6 9122 68.7 0.47

Disinfect belongings 24 54.5 3743 28.2 <0.01

Keep distance from others when going out 30 68.2 10,937 82.4 0.01

Refrain from visiting hospifals and clinics as much as 2 50.0 6572 495 059

possible

Try to go out as seldom as possible 30 68.2 8082 60.9 0.32
Largely all of the time 6 13.6 900 6.8
Frequency of Half or more of the time 5 114 359 2.7

worl;giefrom Less than half or more of the time 3 6.8 533 4.0 <001
Almost never 18 40.9 5952 44.8

N.A.: not applicable. * Disease due to which you were prohibited by a doctor from exercising, or disease or injury due to which you have
major difficulties in walking (e.g., rheumatoid arthritis and bone fracture).

3.2. Multivariate Logistic Regression Analysis

Multivariate logistic regression analysis was conducted (Table 2, left column and

Figure 1).
Odds Ratio
0.01 0.1 1 10 100
Pre-existing High blood pressure -t
condition Lipid abnormalities ———t
Diabetes —_—
Heart disease — e
Renal disease ——
Lung or respiratory disease — e
Other condition* ——
Lifestyle Avoid poorly ventilated places —_—
Avoid places where many people gather ———t
Avoid talking or projecting voice near someone ——
Wear a mask ———
Wash hands [
Disinfect hands —
Change clothes frequently i — %
Gargle ——
Disinfect belongings ——— %
Keep distance from others when going out ——i—t
Refrain from visiting hospitals and clinics as much as possible ——ie
Try to go out as seldom as possible ——— x
Frequency of working from Largely all of the time (Reference) 4
home Half or more of the time e
Less than half or more of the time —_
Almost never e

Figure 1. Odds ratio of COVID-19 infection by multivariate logistic regression for pre-existing
conditions and lifestyle factors. * p < 0.05.
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Table 2. Comparisons of COVID-19 and control groups using two statistical methods. Multiple logistic regression (left
column) and inverse-probability weighing method (IPW, right column) were conducted. IPW was controlled for age and
coexistence with heart disease. Odds ratio and average treatment effects of being in the COVID-19 group are shown.

Multiple Regression IPW
Variables OR 95%CI p % C‘;Taige) 95%CI P
Age 0.94 0.91 0.98 <0.01
Male gender 0.96 0.87 1.06 047 N.A.
BMI 091 0.43 1.92 0.81
Pre-existing condition
High blood pressure 2.72 0.73 10.15 0.14 195.0 —787 468.6 0.16
Lipid abnormalities 1.27 0.38 4.25 0.69 107.2 —118.3 332.7 0.35
Diabetes 0.89 0.13 5.86 0.90 194.8 —107.6 497.2 0.21
Heart disease 11.33 2.50 51.25 <0.01 2704.4 —918.2 6327.0 0.14
Renal disease 0.95 0.12 7.78 0.96 912.9 —964.4 2790.2 0.34
Lung or respiratory disease 1.26 0.26 5.99 0.77 —62.1 —140.8 16.5 0.12
Other condition * 6.03 1.41 25.77 0.02 152.4 —336.5 641.3 0.54
Lifestyle
Avoid poorly ventilated places 2.31 0.34 15.56 0.39 443.6 —324.1 1211.2 0.26
Avoid places where many people 0.27 006 122 0.09 —622 ~1156 87 0.02
gather
Avoid talking or projecting voice near 115 036 3.67 081 ~19.0 _81.0 431 055
someone
Wear a mask 0.66 0.17 2.55 0.54 —86.4 —175.4 2.6 0.06
Wash hands 0.10 0.02 0.56 0.01 —84.8 —155.8 —13.7 0.02
Disinfect hands 1.30 0.27 6.38 0.74 —44.0 —-117.8 29.9 0.24
Change clothes frequently 2.96 1.08 8.15 0.04 274.4 113.2 435.6 <0.01
Gargle 0.98 0.34 2.85 0.97 —16.3 —74.3 41.7 0.58
Disinfect belongings 3.78 1.37 10.44 0.01 100.0 55.9 144.1 <0.01
Keep distance from others when 043 012 151 0.19 —438 ~1024 1438 0.14
going out
Rérjf; lfcrsrar; ‘;ii‘;‘ga Shgzggzlli and s 013 112 0.08 2.1 ~595 637 0.95
Try to go out as seldom as possible 3.20 1.03 9.88 0.04 45.2 —28.6 119.0 0.23
Frequency of working from home
Largely all of the time 1 (Reference) 0 (Reference)
Half or more of the time 2.79 0.71 10.97 0.14 15.1 —96.8 1.8 0.79
Less than half or more of the time 1.09 0.25 4.78 0.91 —67.8 —142.6 0.1 0.08
Almost never 0.62 0.20 1.97 0.42 —77.1 —143.4 -0.2 0.02

IPW: inverse probability weighting analysis, OR: odds ratio; CI: confidence interval; N.A.: not applicable, ATE: average treatment effect. *
Disease due to which you were prohibited by a doctor from exercising, or disease or injury due to which you have major difficulties in
walking (e.g., theumatoid arthritis and bone fracture).

Age was negatively correlated with diagnosis (odds ratio (OR) 0.94 per year, 95%
confidence interval (CI) 0.91-0.98, p < 0.01 in multiple regression), while coexistence of
heart disease (OR 11.33, 95%CI 2.50 to 51.25, p < 0.01) and other conditions (OR 6.03, 95%CI
1.41 t0 25.77, p = 0.02) were positively associated with SARS-CoV-2 infection. As for lifestyle
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factors, washing hands (OR 0.10, 95%CI 0.02 to 0.56, p = 0.01) was negatively associated
with infection. Interestingly, the diagnosis was significantly and positively correlated with
changing clothes frequently (OR 2.96, 95%CI 1.08 to 8.15, p = 0.04), sanitizing belongings
(OR 3.78, 95%CI 1.37 to 10.44, p = 0.01), and avoiding outings (OR 3.20, 95%CI 1.03 to 9.88,
p=0.04).

3.3. Analysis Using Inverse Probability Weighting Method

As sample size of the SARS-CoV-2 group was small, an IPW analysis was also con-
ducted, controlling for background factors that showed significant differences in multiple
regression, that is, age and coexistence of heart disease (Table 2, right column).

Habit of crowd avoidance (ATE —62.2, 95%CI —115.6 to —8.7, p = 0.02) and hand
washing (ATE —84.8, 95%CI —155.8 to —13.7, p = 0.02) were negatively correlated with
SARS-CoV-2 infection. In contrast, habits of changing clothes frequently (ATE 274.4, 95%CI
113.2 to 435.6, p < 0.01) and sanitizing their belongings (ATE 100.0, 95%CI 55.9 to 144.1,
p < 0.01) were positively associated with the infection, which was consistent with the results
of the logistic regression. In addition, no or rare remote work (ATE —77.1, 95%CI —143.4
to —0.2, p = 0.02) were negatively correlated with infection compared with almost daily
remote work, which was contrary to the common thinking that remote working is effective
in infection prevention.

3.4. Sensitivity Analysis

For sensitivity analysis, the same analysis in Table 2 was conducted among those who
responded as being diagnosed as SARS-CoV-2 in the third survey (thus, their answers were
not fully validated). In total, 110 were included in the SARS-CoV-2 group and 16,365 in the
control group. In this analysis, habit of changing clothes frequently and sanitizing their
belongings were consistently and positively associated with SARS-CoV-2 infection in IPW
analysis (Table S2).

4. Discussion

This study is the first Japan-wide study that analyzed behavioral factors associating
with SARS-CoV-2 infection in detail. It reconfirmed the effectiveness of mask wearing
and hand washing in risk reduction. At least for infection prevention, the study did not
show effectiveness of excessive behavior, such as frequent changing of clothes and extreme
reduction of outings.

The most notable finding is that remote working and restrictions on outings did not
always reduce the risk of COVID-19. Instead, these actions even appeared to increase the
risk of the infection. This is contrary to previous analysis that showed effectiveness of
lockdown [13,14]. There could be several reasons for this result. One possibility is that
remote working and restrictions on outings gave a false sense of security and individuals
began to neglect hand washing and mask wearing. A study of one Massachusetts city
examined the genetic material of SARS-CoV-2 attached to surfaces to investigate the virus
in the environment. PCR was positive in approximately 8% of the samples taken from
environmental surfaces, and a particularly high level of virus was attached to the surfaces
of trash cans [15]. Thus, even if outings are restricted, individuals cannot completely avoid
their contact with environmental surfaces. Therefore, the infection risk could increase, es-
pecially if there is inadequate hand washing. Another possibility is that, even if individuals
work remotely, they could be engaging in other high-risk behavior such as eating out with
multiple individuals.

Our research also revealed that frequent changing of clothes and sanitizing belongings
were significantly and positively associated with the infection risk. The result, however,
does not mean that wearing and removing clothes increase the infection risk. It instead
suggests that individuals who engage in such behavior might have limited knowledge of
infection—they could be implementing ineffective preventive measures while neglecting
the practice of highly effective ones. It is also possible that frequent changing of clothes
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could be a sign of mental disorder triggered by anxiety of infection, which has been
reported to increase the COVID-19 risk [16].

In general, a moderate level of exercise is necessary for reduction of health risk. Our
study showed walking may have a preventive effect of infection. However, our research
also indicated that a high infection risk was correlated with 4 or more days of exercise,
30 min~! h duration, and running was associated with a higher proportion of infection.
The result suggests that individuals might have increased their contact with the virus by
going out to exercise or by the use of a gym. Even so, a moderate level of exercise decreased
the risk of severe illness from infection. It also has a preventive effect on other conditions
(including diabetes, obesity, and hypertension) which increases the risk of severe illness
from infection. Therefore, individuals should not unnecessarily avoid exercising.

The findings of this study strongly suggest that we may need a strategy other than
legislation to change behaviors of populations. Epistemic communities, defined as “a
network of professionals with recognized expertise and competence in a particular domain
and an authoritative claim to policy-relevant knowledge in that domain or issue area [17]”,
may play an important role in nudging the public to take effective and efficient actions
without legislation [18]. This epistemic community may also help citizens act according
to expectations independently and voluntarily and may reduce the needs of aggressive
interventions by the government. Although there is a study that suggests the efficacy of
such a strategy in a specific field [19], further research is needed to elucidate the effective
ways to achieve population health in disaster settings.

This study has several limitations. The first limitation is that the study relied only on
participant responses to determine whether or not they “experienced COVID-19 infection”,
which was the primary outcome variable. As of 1 November 2020, there was a cumulative
total of 101,368 people who tested positive by PCR test according to the Japanese Ministry
of Health, Labour and Welfare. It translates to only 0.1% of the entire population of Japan
testing positive. In our study, 0.48% of the total valid respondents said that they had been
diagnosed as having COVID-19 infection, which is about three times more than that of the
Japanese ministry’s. Thus, it is highly likely that there was an upward bias in our study.
For example, individuals with an infection experience could have more actively sought to
participate in our study because of their increased interest in the significance and content of
this online survey, causing an upward bias in participation of this type of subject. The RIETI
questionnaire survey used self-reported information on their SARS-CoV-2 diagnosis at a
medical facility to establish the presence or absence of SARS-CoV-2 infection experience.
The study, therefore, does not include information on individuals who could have had
SARS-CoV-2. These individuals might not have received the diagnosis because they were
asymptomatic or only had mild infection and recovered without medical intervention.
If the individuals with a diagnosis differed from asymptomatic or mild cases in their
behavioral pattern or individual characteristics, such differences could have introduced a
constant bias into the analysis results.

The second limitation is that the study was cross sectional. Therefore, a causal relation-
ship cannot be determined between infection and behavior: individuals with a SARS-CoV-2
diagnosis could have been more careful in their daily lives. This possibility is supported
by our result that the SARS-CoV-2 group had only a few individuals who had an exercise
habit. This habit seems to increase the infection risk, as previously mentioned. Considering
the likelihood of such bias, interpretation of estimates should be carefully examined (such
as the average treatment effect), particularly the interpretation of the level of effect size.
The RIETI questionnaire survey is a panel survey. Even if there were biases from active
participation of the aforementioned type of individuals, the data might not show newly
confirmed SARS-CoV-2 cases in second and later surveys conducted at our scale. Therefore,
second and later surveys should also be analyzed in the same way.

Given these considerations of limitation, infection was still more strongly and nega-
tively correlated with hand washing and mask wearing compared with other behaviors.
This result is important in devising effective and sustainable infection control in the future.
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5. Conclusions

This study analyzed correlation of behavioral factors and diagnosis of SARS-CoV-2
infection in Japan. Our findings suggested that curfews and remote working might not
necessarily lead to sufficient reduction of the infection risk of the entire society, at least
in Japanese society. Instead, appropriate preventive actions such as hand sanitizing and
mask wearing are the first priorities. For long-term infection control, it is important to
utilize efficient behavioral intervention. At the same time, it is important to avoid excessive
interventions that are less effective, so that people can minimize the indirect harm and
economic loss due to curfews and other restrictions.
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Abstract: The objective of the research was to specify the predictors of positive and negative emotions
experienced by Poles during the second wave of the COVID-19 pandemic. The researchers used the
following standardized measurement tools: emotions (PANAS), mood (UMACL), satisfaction with
life (SWLS), optimism (LOT-R), and coping with stress (CISS). They also used a questionnaire to collect
sociodemographic information and data concerning COVID-19 infections. In total, 595 participants
(80.50% women) aged 1875 participated in the research. It was concluded that the predictors of
positive emotions included a task-oriented coping style, level of satisfaction with life, being a man,
hedonic tone in the description of mood, and being an employed student. The negative predictors
of positive emotions included emotion-oriented coping and the level of energetic arousal in the
description of mood. The predictors of negative emotions were tense arousal in the description of
mood, emotion-oriented coping, being over 60 years of age, and changes in respondents’ standard
of living. The negative predictors of negative emotions included living in a medium-sized town
or in a village. The research conclusions encourage us to pay special attention to possible at-risk
groups threatened with mental health disorders and to factors that protect people against negative
psychological consequences of the COVID-19 pandemic.

Keywords: pandemic; COVID-19; mental health; emotions; optimism; satisfaction with life; coping
with stress

1. Introduction

The SARS-CoV-2 coronavirus, which was first diagnosed in Wuhan, China, in De-
cember 2019, was first recognized in a Polish patient on 4 March 2020 [1]. This day is the
beginning of the first wave of the epidemic in Poland. Over the following 2 months, the
government implemented various preventive measures. First, mass events were cancelled,
followed by severe restrictions on international travel to and from Poland. Within the
following few weeks, educational institutions at all levels were closed, and then switched
from teaching and learning on-site to teaching and learning online. Serious limitations in
movement were introduced (parks, beaches, boulevards, and, finally, forests were closed),
along with fines for breaches of those restrictions. In addition, the obligation to cover one’s
mouth and nose in public spaces was implemented [1].

The first analyses concerning the psychological consequences of the epidemic were
performed in China as early as the beginning of 2020 [2]. The first reviews of research
results [3], which were published in April, summed up the information from Chinese
observations and articles describing the possible influence of the pandemic on mental
health. In additiom, publications prepared in many other countries (e.g., Brazil, Canada,
Iran, Iraq) suggested that the epidemic may decrease people’s level of functioning in a
subjective dimension, e.g., by increasing one’s sense of insecurity, loneliness, anxiety, and
stress, and in an objective dimension, e.g., through a worsening in the economic situation
of both individuals and whole countries. In addition, the first pandemic reports attempted
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to indicate groups at risk of not coping well with the situation. Such groups included
people infected with COVID-19, their families, people who had pre-existing conditions
before the pandemic, and health service employees [3].

The fear of becoming infected with the virus affected people all over the world. A
Gallup poll conducted in March in 19 countries indicated that more than half of respondents
were afraid of becoming infected or worried about their family members who may become
infected with the coronavirus. The most apprehensive respondents were the Italians,
among which 90% expressed anxiety, while the least worried were the Japanese and
the American respondents—52% of respondents in those countries were fearful of the
coronavirus infection. Interestingly, the relatively lowest levels of anxiety among the
Japanese and Americans had nothing to do with their evaluation of both the current and
future situation in their countries. Only 23% of the Japanese and 42% of the American
respondents believed that their governments had coped with the pandemic very well.
In addition, when asked about the predicted end of the pandemic, the citizens of those
countries expressed poor optimism: only 11% of Japanese and 28% of Americans believed
that life would return to normal by the end of 2020 [4].

The first analyses concerning the mental state of Poles during the pandemic were
performed in March (e.g., [5-8] and April 2020 (e.g., [9-12]). The research conducted in
March [4] showed that, at first, Poles” emotional reactions were not dominated by negative
emotions. The people researched who kept personal diaries experienced happiness and
relaxation twice as often as anger, anxiety, or sadness. Later, a repeated cross-sectional
survey was conducted among students of Polish universities in March and April (using
the Depression Anxiety Stress Scales, DASS) [6], which revealed that depression indices
increased in a significant manner, while anxiety and stress indices increased in a statistically
insignificant manner. In other studies among students [7], which were conducted in March
and April (with the use of the Generalized Anxiety Disorder scale, GAD-7), researchers
found that 65% of students experienced fear, while 14% reported a severe anxiety disorder.
In addition, 56% of the students who participated in the survey experienced a high or very
high level of stress (measured with the Perceived Stress Scale, PSS-10.

The research conducted in March on a representative sample of Poles [8] indicated a
high level of nervousness in the general population (in the self-evaluation of nervousness
due to the pandemic on a scale from 1 to 100, M = 63.44). Most stress factors were related
to other people: strangers as potential and irresponsible virus spreaders (75% of the people
researched identified with this fear), as well as family members as possible victims of the
virus (72%). People’s fear of contracting the virus was less intensive (59%). In addition, the
level of stress was measured during this study (with the use of a tool prepared on the basis
of GAD-7 and Patient Health Questionnaire, PHQ-9) (in the evaluation of the scale from
1to 5, M =2.76). In April, the level of nervousness decreased by a small, but statistically
significant degree (M = 60.20), while people’s fears mainly related to the financial crisis
(80%) and to the inefficiency of the health care system (79%). The fear of becoming infected
with the virus was still lower than fear about the health of family members. The level of
stress decreased slightly, but in a statistically significant manner (M = 2.70).

The research conducted among the general population of Poland in April [9] indicated
that 77% people were afraid of becoming infected, and 71% reported anxiety at different
levels of intensity (44% of the results might suggest the occurrence of general anxiety
disorder). Retrospectively, the people surveyed (85%) indicated feeling nervousness,
anxiety, and tension within 14 days preceding the survey (utilizing the GAD-7). Other
studies of a similar nature [10] showed a similar picture: 52.82% of the people surveyed
using the GHQ-28 (General Health Questionnaire-28) obtained a sten score of 7 or more,
while 26.18% obtained sten scores at level 9 or 10 (which suggests the occurrence of
serious mental health problems). The results concerning stress were similar (research was
conducted utilizing the PSS-10): 53% of those surveyed obtained a sten score of 7 or higher
(which confirms the high level of stress they experienced). The results obtained using the
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same scale (PSS-10) in other studies [11] indicated a moderate level of stress in 57% of
people, while a high level of stress was found among 29% of respondents.

The first weeks of the pandemic were characterized by a large fluctuation of emotions:
in the abovementioned studies conducted by Gallup [4], which were conducted between
the end of March and the beginning of April. In 9 out of 13 countries, the number of people
afraid of contracting the coronavirus increased, while between the beginning of April and
the beginning of June, in 9 out of 13 countries, the number of such people decreased.

In the last week of April, the process of removing restrictions began in Poland, which
was primarily motivated by economic factors. Despite the increase in the number of in-
fections, the Polish prime minister, Mateusz Morawiecki, announced that the pandemic
was “in retreat”, which was reflected in the emotions experienced by Poles. At the turn of
May and June, the level of nervousness due to the epidemic dropped (M = 52.8). Further-
more, specific symptoms of such nervousness changed, the most intensive of them being
uncertainty related to a possible economic crisis (63%). In total, 45% of Poles were afraid
of contracting COVID-19, while 60% were afraid that their family members would fall
ill [8]. Compared to May, in July the intensity of depression and general anxiety disorder
symptoms decreased (analyzed using the GAD-7 and PHQ-9) [13].

Inasmuch as in the first phase of the pandemic. the occurrence of three basic ap-
proaches to the situation among those surveyed could be noticed [14]: the involved ap-
proach, which constituted almost half of people in the researched group; and the cautious
and indifferent approaches, which each constituted a quarter of respondents. The improve-
ment in the emotional state of Poles in the summer was accompanied by a kind of denial
of the pandemic problem. Such denial was confirmed by the results of a large survey
conducted by Ipsos [15] in different countries, the results of which were published in
September. In the question concerning the willingness to be vaccinated against COVID-19,
Poland (in the group of 27 countries) placed second to last (just before Russia), with only
54% people prepared to be vaccinated. Moreover, while 45% of respondents from the
27 countries surveyed in September (also by Ipsos) [16] declared that, at that moment, the
biggest problem in their countries was COVID-19, in Poland, the percentage was only
38%. The most serious concerns (after the pandemic) of the world’s population included
unemployment, poverty, inequalities, crime, and violence, but Poles were not afraid of
these. Polish people were not worried about losing a job (the second to last position, with
19%; 39% being the mean for all the analyzed countries); they were the least worried about
poverty and social inequalities (17%, with 30% being the average result for all the countries);
and they were not afraid of crime and violence (6% compared to a 27% average for the
other countries). The Poles” most serious problems (which were largely influenced by the
political and economic situation in the country) included those related to the functioning
of the health service (45%—the second position among all the countries, the mean being
21%) and corruption (35%—the eighth position, with a mean of 27%). In addition, Poles’
worries that were greater than the world’s mean were connected with financial assistance
provided by the state, e.g., measures related to taxation or inflation.

Along with the second wave of the pandemic in October, due to a high increase in the
number of infections, educational, cultural, sport institutions, and restaurants were again
closed. Following an increase in infections in November amounting to around 20 thousand
cases per day and a record-breaking number of deaths (more than 600 people a day), in the
middle of December, a national lockdown was introduced. This resulted in the closure of
hotels, shopping centers, ski resorts, limitations in the number of people meeting in family
houses during Christmas, as well as a ban on movement from one place to another on New
Year’s Eve. Moreover, at the end of October, women's protests against a toughening of the
abortion laws began. In the second half of December, the number of infections decreased,
and the first COVID-19 vaccination was administered.

Longitudinal studies revealed that, at the end of the year, people’s nervousness related
to the pandemic had returned to levels observed the previous April, but the main object
of their worries changed (69% of the surveyed people were mainly worried about limited
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access to health services, 61% were worried about the country’s financial situation) [8].
Comparing to July, the number of people from the high-risk group of patients with a
clinically important intensification of depression symptoms (29% for women and 24% for
men) and anxiety symptoms (31% for women and 26% for men) increased significantly [13].
In cross-sectional studies, the average level of anxiety (analyzed using the Hospital Anxiety
and Depression Scale, HADS) had increased, with anxiety disorders occurring among
32.69% of the people surveyed. Similar to the longitudinal studies, 23.14% of respondents
revealed depression symptoms, and the average level of stress (measured with PSS) was
high [17]. In the case of 59.2% participants, the mean result of the GHQ-28 indicated the
occurrence of minor mental disorders [18].

The Ipsos research that was conducted at that time showed that, in November, the
primary concern of Poles was the coronavirus (55% of respondents indicated the pandemic
as one of the three most important problems in the country). In addition, compared to
September, the level of anxiety related to the functioning of the health service increased
(53%) [19]. In December, the level of people’s anxiety about the coronavirus decreased
(to 42%), while the condition of the Polish health service was, again, the main concern of
respondents (53%). When asked whether they believe that the situation in the country was
moving in the right direction, 82% of Poles declared “no.” This was the highest percentage
in all the 27 countries surveyed [20].

Three conclusions can be drawn from the above results. First, due to a high dynamic
of change, it is necessary to conduct further research (both cross-sectional and longitudinal)
in the following weeks and months of the pandemic. Second, because of significant cultural
differences in experiencing pandemic stress, it is necessary to consider the elements that go
beyond the virus threat in diagnosing the mental condition of Poles. Third, it is necessary
to carefully analyze people’s mental health and well-being, considering not only the
most common aspects such as anxiety, stress, and depression, which were noticeable at
the very beginning of the pandemic, but also more subtle issues related to a person’s
emotional functioning.

The research described in this article constitutes the first stage of a broader research
project which, in its assumptions, aims to look for predictors of emotional wellbeing in the
context of such variables as sociodemographic data, satisfaction with life, optimism, and
styles of coping with stress. According to pre-pandemic surveys, experiencing positive
emotions was related to good mental health and social adjustment, as well as rare episodes
of anxiety, while experiencing negative emotions may be connected with decreased psy-
chosocial functioning [21]. Thus, the objective of our research was to learn about the
predictors of the positive and negative emotions of adult Poles during the second wave
of the COVID-19 pandemic. It is assumed that the research results will be the basis for
introducing psychological interventions, the aims of which are to prevent and reduce
negative consequences for people’s mental health.

2. Materials and Methods
2.1. Participants

Due to the epidemiological situation, the research was conducted online with partic-
ipants who were asked to complete an online survey shared through personal contacts
(text messages and e-mail) and on social media (Facebook). To be included in the survey,
participants had to be over 18 years of age and a resident of Poland.

2.2. Measures

Sociodemographic variables and data related to COVID-19 infection were collected
using an ad hoc self-made questionnaire. The questionnaire comprised 7 sections, in-
cluding standard sociodemographic variables (sex, age, marital status, children, place
of residence, level of education, employment), and an additional question concerning
changes in economic conditions as a result of the pandemic. The variables related to the
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COVID-19 infection related to current or past COVID-19 infection among participants or
their family members.
In a further part of the survey, 5 standardized psychometric tools were used:

2.2.1. Positive and Negative Affect Schedule

In our study, a Polish adaptation (Skala Uczu¢ Pozytywnych i Negatywnych, SUPIN) [21]
of the Positive and Negative Affect Schedule (PANAS) [22] was used. The PANAS consists
of 20 items—adjectives describing positive and negative emotions. The items are rated by
subjects on a 5-point scale (1 = “very slightly” or “not at all”, 2 = “a little”, 3 = “moderately”,
4 = “quite a bit”, 5 = “extremely”) in order to assess the intensity of each affect. As a result,
two 10-item subscales are created that measure the positive affect (PA) and negative affect
(NA). Cronbach’s « reliability indices for the scale ranged from 0.86 (PA) to 0.95 (NA).

2.2.2. Mood

Mood was assessed with a Polish adaptation (Przymiotnikowa Skala Nastroju UMACL) [23]
of the UWIST Mood Adjective Checklist (UMACL) [24]. The UMACL scale consists of
29 items in the form of adjectives describing mood. The surveyed people choose an
answer from a 4-point scale (“definitely”, “slightly”, “slightly not”, “definitely not”), rating
the applicability of each adjective to their current mood. The UMACL measures three
dimensions of mood: hedonic tone (HT), tense arousal (TA) and energetic arousal (EA). The
Hedonic Tone (HT) (pleasure—displeasure) scale consists of 10 items. The Tense Arousal
(TA) (nervous-relaxed) scale consists of 9 items. The Energetic Arousal (EA) (energy to act)
scale consists of 10 items. Cronbach’s « reliability indices for the scale ranged from 0.79 to
0.92 for the individual subscales.

2.2.3. Satisfaction with Life

Satisfaction with life was assessed with a Polish adaptation (Skala Satysfakcji z Zy-
cia) [25] of the Satisfaction with Life Scale (SWLS) [26]. The SWLS contains five statements
regarding one’s life. The participants are asked to rate each provided statement on a
7-point scale (1 = “strongly disagree”, 7 = “strongly agree”). Higher scores denote greater
satisfaction with life. The Cronbach’s « coefficient was 0.81.

2.2.4. Optimism

Optimism was measured using a Polish adaptation (Test Orientacji Zyciowej) [27]
of the Life Orientation Test-Revised (LOT-R) [28]. The scale consists of 10 items. The
respondents are asked to rate the extent to which they agree with each item on a 5-point
scale (from 0 = “strongly disagree” to 4 = “strongly agree”). The total score is calculated by
adding the points from 6 diagnostic statements, ranging from 0 to 24 points, with higher
scores denoting more optimism. The Cronbach’s « coefficient was 0.76.

2.2.5. Coping with Stress

To measure coping with stress, the Polish adaptation (Kwestionariusz Radzenia sobie
w Sytuacjach Stresowych) [29] of the Coping Inventory for Stressful Situations (CISS) [30]
was used. The CISS contains 48 items describing various behaviors in stressful situations.
The respondents are asked to rate the frequency of engaging in a given behavior in a
stressful situation on a 5-point scale (from 1 = “never” to 5 = “very often”). The results
are described in terms of three styles of coping with stress: task-oriented coping (TOC),
emotion-oriented coping (EOC), and avoidance-oriented coping (AOC). The latter style
may take the form of distraction (D) or social diversion (SD). The Cronbach’s « reliability
indices for the scale ranged from 0.82 to 0.89 for the individual subscales.

2.3. Design and Procedure

Our research was an ex post-facto cross-sectional study conducted using an online
survey questionnaire. The ethics approval was obtained from the Ethics Committee of the
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Jesuit University Ignatianum in Krakow in accordance with the principles embodied in the
Declaration of Helsinki. The participants explicitly expressed their consent by checking a
box after reading the instruction which explained the aims of the study, data processing,
and data anonymity.

First, a survey questionnaire was developed in Google Forms, which consisted of two
parts. The first one included sociodemographic variables and data related to COVID-19
infection. The second part contained standardized research tools. The study was conducted
using the “snowball” method (via social media). Participation in the study was voluntary
and anonymous, and the participants could resign from filling in and submitting their
responses at any time. Filling in the survey took approximately 20 min.

The study was conducted from 1 December 2020 to 1 January 2021. It was a special
month, because at that time, the number of new coronavirus cases and COVID-related
deaths in Poland was very high (9.105 new infections and 449 deaths were recorded on
1 December 2020) [31], which resulted in tightened government restrictions. It should
also be underlined that, for many Poles, December is a month of spiritual preparation for
Christmas, and that restrictions limited both family contacts and active participation in
religious ceremonies.

2.4. Data Analysis

The statistical analysis was performed with the R software, version 4.0.3 [32]. The
analysis of qualitative (i.e., non-numeric) variables was performed by calculating the
number and percentage of occurrences of each value. The analysis of quantitative variables
(i.e., expressed in number) was performed by calculating the mean, standard deviation,
median, and quartiles. The multivariate analysis of the influence of many variables on the
quantitative variable was performed using the linear regression method. The results are
presented as the values of the regression model parameters with a 95% confidence interval.
A significance level of 0.05 was adopted in the analysis. Thus, all p values below 0.05 were
interpreted as showing significant relationships.

3. Results
3.1. Participants

There were 595 respondents who participated in the research: 476 women (80.50%) and
116 men (19.50%). The respondents” age range was from 18 to 75 years of age (M = 35.95,
SD =13.32). Table 1 shows characteristics of the sample, both in terms of the sociodemo-
graphic and COVID-related variables.

Table 1. Characteristics of the sample: sociodemographic and COVID-19-related variables.

Sociodemographic and COVID-Related Variables n %
S Female 476 80.50
X Male 116 19.50
Under 22 124 20.84
Ace 23-34 years of age 156 26.22
8 35-60 years of age 280 47.06
Over 60 years of age 35 5.88
Single 259 43.52
Marital status Married 297 49.92
Others 39 6.56
. No 285 47.90
Children Yes 310 52.10
Big city 277 46.55
- £ rosid Medium-sized city 86 14.45
ace otresidence Small city 62 10.42
Village 170 28.57
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Table 1. Cont.

Sociodemographic and COVID-Related Variables n %
Higher 353 59.33
Education Secondary 64 10.76
Other 178 29.92
Student 114 19.16
Employed 320 53.78
Employment Not employed 63 10.59
Employed student 98 16.47
Not changed 357 60.00
Economic conditions Decreased 185 31.09
Improved 53 8.91
No 462 77.65

?

Have you had COVID 19? Yes 133 235
Has anyone in your family had No 306 51.43
COVID 19? Yes 289 48.57

The study participants were mostly women, middle-aged, big city dwellers, with
higher education, employed, and whose economic situation has not changed during
pandemic. The variables related to marital status and children were evenly distributed.

3.1.1. Emotions

The PANAS scale is useful for diagnosing the sign and intensity of emotions experi-
enced by people. The scale result makes it possible to evaluate the current positive and
negative emotions. The results of the PANAS are presented in Table 2.

Table 2. The characteristics of the study participants regarding the level of positive and negative affect.

PANAS
Level
PA! NA 2
Low 227 (38.15%) 65 (10.92%)
Medium 180 (30.25%) 173 (29.08%)
High 188 (31.60%) 357 (60.00%)

1 PA—Positive Affect, > NA—Negative Affect.

It is assumed that people who obtain higher results in the subscale of positive affect
(PA) are generally mentally healthy and socially adjusted, and they experience anxiety
less frequently. In turn, people who obtain higher results in the subscale of negative
affect are characterized by worse psychosocial functioning [21]. Whereas the sample was
heterogenous in terms of experiencing positive emotions, more than half of the respondents
displayed negative emotions in a pandemic situation. Therefore, feelings such as anxiety,
fear, nervousness, and worry were common in the research group.

3.1.2. Mood

In the Polish adaptation of the UMACL scale, mood is defined as “an affective expe-
rience with a moderate time of duration (at least several minutes), unrelated to an object
or related to a quasi-object, which includes three dimensions of the essential affect: tense
arousal, energetic arousal and hedonic tone” [23]. The results of the UMACL are presented
in Table 3.
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Table 3. The characteristics of the study participants regarding the level of mood dimensions.

UMACL
Level HT! TA 2 EA3
Low 558 (93.78%) 11 (1.85%) 548 (92.10%)
Medium 37 (6.22%) 143 (24.03%) 40 (6.72%)
High 0 (0.00%) 441 (74.12%) 7 (1.18%)

1 HT—Hedonic Tone, 2 TA—Tense Arousal, 3 EA—Energetic Arousal.

Positive mood is expressed in a high result in HT and EA, and a low result in TA.
The reverse, i.e., a low level of hedonic tone, a low level of energetic arousal, and a high
level of tense arousal, indicates a negative mood. The study showed a decrease in mood in
the research group, as evidenced by the low level of hedonic tone (HT), which refers to
pleasant-unpleasant feelings; low level of energetic arousal (EA), which refers to the energy
to act; and high level of tense arousal (TA), which refers to anxiety.

3.1.3. Satisfaction with Life

Apart from experiencing positive emotions and the lack of negative emotions, sat-
isfaction with life is an element of good mood. The results of the SWLS are presented
in Table 4.

Table 4. The characteristics of the study participants regarding the level of satisfaction with life.

SWLS
Level
Low 194 (32.61%)
Medium 186 (31.26%)
High 215 (36.13%)

No difference was observed in the number of people with low, medium, and high
levels of satisfaction with life.

3.1.4. Optimism

Dispositional optimism is a generalized tendency to expect good outcomes in future.
Research shows that such optimism is an important predictor of a person’s wellbeing and
that it facilitates success and resistance to stressful life situations, e.g., the pandemic [27].
The results of the LOT-R are presented in Table 5.

Table 5. The characteristics of the study participants regarding life orientation.

Life Orientation LOT-R
Pessimistic 195 (32.77%)
Neutral 171 (28.74%)
Optimistic 229 (38.49%)

The optimistic orientation was most common among the respondents, while the
pessimistic one was the second most common and the neutral one was the least frequent.

3.1.5. Styles of Coping with Stressful Situations

In psychological literature, different definitions of “stress” and “coping with stress”
can be found. In this research, the authors assumed that stress results from the lack of
balance between demands and abilities to cope with them. Coping with stress, in turn,
includes “constantly changing cognitive and behavioural efforts to manage specific external
and/or internal demands that are appraised as taxing or exceeding the resources of the
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person” [33] (p. 141). The results obtained by the research participants in terms of their
coping with stress styles are presented in Table 6.

Table 6. The characteristics of the study participants regarding styles of coping with stress.

cIss
Level
eve TOC! EOC?2 AoC? D* SD>
Low 174 (2924%) 139 (23.36%)  119(20.00%) 89 (1496%) 165 (27.73%)
Medium 226 (37.98%) 233 (39.16%) 241 (40.50%) 284 (47.73%) 236 (39.66%)
High 195 (3277%) 223 (37.48%) 235 (39.50%) 222 (37.31%) 194 (32.61%)

1 TOC—task-oriented coping, > EOC—emotion-oriented coping, > AOC—avoidance-oriented coping,
4 D—distraction, > SD—social diversion.

The avoidance-oriented style was slightly dominant among the participants. Avoidance-
oriented coping may take the form of distraction and social diversion. Both forms are aimed
at avoiding a stressful situation [29]. Of the two forms, distraction is more often chosen.
The second most frequently indicated is an emotion-oriented coping style, which includes
focusing on one’s emotions and taking up actions aimed at lowering emotional tension.
The least frequently chosen style is task-oriented coping (which includes taking actions
aimed at solving a problem (e.g., through planning or taking up particular activities).

3.2. Predictors of Positive and Negative Emotions

Another issue that was analyzed was the influence of demographical variables, health
situation related to COVID-19, mood, optimism, satisfaction with life, as well as styles of
coping with stress, on experiencing positive and negative emotions.

The results of the analyses are presented in the Table 7.

Table 7. Predictors of positive and negative emotions—linear regression results.

PAl NA 2
Variable
Parameter  95% CI P Parameter  95% CI p
S Female ref. ref.
X Male 1935  0.692 3179  0.002* —0234 —1407 0.939 0.696
Up to 22 ref. ref.
Age 23-34 0.666 —1.174 2.506 0.479 1.063 —0.673 2799 0.231
& 35-60 —0951 —3565 1.663 0.476 1189 —1277 3.655 0.345
Over 60 —1265 —4.688 2.159 0.469 3282 0052 6512  0.047*
Single/in informal
. . ref. ref.
Marital relationships
arital status Married 0566 -2237 1105 0507 0557 —1019 2134  0.489
Other 1231 —1.157 3618 0.313 0738 —1514 299 0.521
Child No ref. ref.
Lidren Yes 018 —1536 1.896 0.837  —0.468 —2.087 1151 0.571
Big city ref. ref.
Place of resid Medium-sized city ~ —0.898 —2.35  0.553 0226  —1.606 -2975 —0237 0.022*
ace ot residence Small city 1264 —0367 2895 0129 0375 —1.164 1913  0.633
Village 0.087 —1.059 1.234 0.882  —137 -—2452 —0289 0.013*
Higher education ref. ref.
Education Secondary 1019 -2666 0628 0226  —0.009 —1563 1545 0991
education
Other 041  —-112  1.939 0.6 —0.728 —2171 0715 0.323
Student ref. ref.
Emplovment Employed 1852 —0456  4.16 0116  —0.117 -2294 2.061 0.916
poy Not employed 174  —0922 4401 0201  —0.088 —2599 2422 0.945
Employed student 2198 0419 3977  0016* 0698 —098 2376 0.415
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Table 7. Cont.

PA1 NA 2
Variable
Parameter  95% CI P Parameter  95% CI p

Not changed ref. ref.
Economic conditions Decreased —0.096 —1.202 1.009 0.864 1.452 0.409 2.495 0.007 *

Improved —0.787 —2549 0975 0.382 2.314 0.652 3.976 0.007 *

No ref. ref.

?

Have youhad COVID197 —0.881 —2106 0345 016 0407 —0749 1564 049
Has anyone in your family No ref. ref.
had COVID 19? Yes —0.243 —1.259 0.773 0.64 —0.2 —1.159  0.758 0.682
UMACL: HT 3 0.357 0.096 0.618 0.008 * 0.028 —0.218 0.275 0.821
UMACL: TA 4 —0.144 —-0.331 0.042 0.13 1.545 1.369 1.721 <0.001 *
UMACL: EA S —0.8 —0.965 —0.634 <0.001* 0.138 —0.018 0.294 0.083
SWLS 0.235 0.131 0.338 <0.001* —0.038 —0.136 0.06 0.442
LOT-R —0.019 -0.152 0.113 0.774 —0.089 —0.214 0.036 0.165
CISS: TOC © 0.18 0.114 0.247 <0.001 * 0.032 —0.031  0.096 0.313
CISS: EOC 7 —0.104 —-0.165 —0.043 0.001* 0.103 0.045 0.161 <0.001 *
CISS: AOC 8 0.009 —0.293  0.312 0.952 —0.163 —0.448 0.123 0.264
CISS:D? 0.013 —0.34 0.365 0.944 0.213 —0.119  0.545 0.21
CISS: SD 10 0.154 —0.234 0.541 0.437 0.156 —0.21 0.521 0.405

* p —values below 0.05; 1 PA—Positive Affect, 2 NA—Negative Affect, 3 HT—Hedonic Tone, * TA—Tense Arousal, ° EA—Energetic Arousal,
6 TOC—task-oriented coping, 7 EOC—emotion-oriented coping, 8 AOC—avoidance-oriented coping, 9 D—distraction, 'Y SD—social

diversion.

3.2.1. Predictors of Positive Emotions (PA)

The multivariate model of linear regression confirmed that significant (p < 0.05) in-
dependent predictors of PA included: an emotion-oriented style of coping with stress
(beta = —0.104; p = 0.001) and task-oriented coping (beta = 0.18; p < 0.001), level of satisfac-
tion with life (beta = 0.235; p < 0.001), and level of energetic arousal in the description of
mood (beta = —0.8; p < 0.001). A weaker predictor of experiencing positive emotions was
being a man (beta = 1.935; p = 0.002), hedonic tone in the description of mood (beta = 0.357;
p = 0.008), and being an employed student (beta = 2.198; p = 0.016). The R? coefficient for
this model (PE) was 54.57%, which means that 54.57% of PA variability was explained by
the variables used in the model. The remaining 45.43% depends on the variables that were
not taken into account in the model and accidental factors.

3.2.2. Predictors of Positive of Negative Emotions (NA)

The multivariate model of linear regression confirmed that the significant (p < 0.05)
independent predictors of NA were: tense arousal in the description of mood (beta = 1.545;
p < 0.001) and an emotion-oriented coping with stress (beta = 0.103; p < 0.001). Other
significant predictors included being over 60 years old (beta = 3.282; p = 0.047), living in
a medium-sized city (beta = —1.606; 0.022), living in a village (beta = —1.37; p = 0.013),
as well as decreased (beta = 1.452; p = 0.007) and increased (beta = 2.314; p = 0.007) level
of life in the recent time. The R? coefficient for this model was 63.42%, which means
that 63.42% of NA variability was explained by the variables used in the model. The
remaining 36.58% depends on the variables that were not taken into account in the model
and accidental factors.

4. Discussion

Experiencing negative emotions during the pandemic is a fully understandable phe-
nomenon. In the case of 60% of respondents, the intensification of negative emotions
reached a high level. Such emotions may result from a variety of factors, the importance of
which may be different in various cultural contexts. In the case of the Polish respondents,
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this may include the following factors: the threat to one’s health and to the health of family
members; isolation and, at the same time, the inability to distance oneself from people with
whom we live; and economic uncertainty, together with a simultaneous crisis of trust in
public institutions [8]. The objective of this research was to search for predictors of the
experience of positive and negative emotions of Polish respondents during the second
wave of the COVID-19 pandemic in the hope that the diagnosis of their mental condition
will help design actions that might prevent negative consequences for their mental health.

Referring to the research that was conducted earlier, it is worth analyzing the key social
and demographical variables. Whereas sex was not an important predictor of experiencing
negative emotions, being a man was a predictor of experiencing positive emotions. In the
majority of Polish analyses that were conducted earlier and that considered the sex variable,
women’s results were worse as far as mental wellbeing was concerned (e.g., anxiety, stress,
or depression) [6,7,9,10,17,18]. Only in one study was the difference between the sexes
statistically insignificant in some measurements [13]. Women stand on the frontline in the
fight against the coronavirus. In a UN report published in April 2020, a strong thesis was
formulated: “The COVID-19 global crisis has made starkly visible the fact that the world’s
formal economies and the maintenance of our daily lives are built on the invisible and
unpaid labor of women and girls” [34]. In this situation, in which responsibility for caring
for children, for the ill, and for the elderly was largely moved from the state to individuals
and families, in most cases, women became the ones who had to take responsibility for it.
This also limited women'’s ability to work the well-paid jobs they had before the pandemic,
and from a long-term perspective, it may constitute a serious obstacle on their career
path [35]. Moreover, jobs performed by women are often jobs with a high risk of becoming
infected with the virus (medical staff, teachers, office workers) [34]. Finally, in December,
apart from the above-mentioned factors, women were burdened with preparations for
Christmas which, in traditional Polish families, are mainly the responsibility of women.
Thus, on the one hand, negative emotions experienced by women at that time could be
based on culturally determined tasks related to unpaid and unappreciated work that
involves caring for others’ needs. On the other hand, women'’s negative feelings could be
based on stronger social approval of experiencing such emotions by women rather than by
men. However, such a trend was not confirmed by our research. Emotional costs take the
form of a ricochet: a higher probability of a higher level of positive emotions among the
men than among the women participating in our research.

Many analyses performed in different parts of the world have shown that the emo-
tional distress experienced during the pandemic mainly influenced people from younger
age groups. A meta-analysis of the research on emotional well-being of young people
during the pandemic [36] showed that they are much more threatened with the risk of ex-
periencing anxiety, stress, and depression than older people. In addition, young people ex-
perienced problems with sleeping [37], somatization disorders, and obsessive-compulsive
disorders [38]. Stronger symptoms of emotional disorders among young people may be
explained by lower psychological resilience resulting from, e.g., shorter life experience or a
more drastic change in the lifestyle they led [13]. Nevertheless, in our research, the only
age-related predictor of emotions was being over 60 years old, which was a predictor of
negative emotions. The pandemic negatively influenced the way in which older people
function because they lost the opportunity to move around, they became lonelier, and they
experienced more conflicts within their families [39]. Another source of negative emotions
in this age group might be older people’s increased susceptibility to contracting the virus
and being more seriously affected than younger people [40]. Moreover, considering the
fact that the greatest source of stress for Poles is the state of the health service [16,20],
which older people use most frequently, a higher risk of experiencing negative emotions
among them is perfectly understandable. Finally, for older people, isolation bears different
connotations than for younger people. Older people have lower technological competences,
and they often fear using new forms of media communication, which makes them feel
much more isolated than young people [41].
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In contrast, one of the predictors of positive emotions was combining work with
studies. On the one hand, the simultaneous fulfillment of two tasks is a great challenge,
especially due to the risk of losing a job to which young people working in services are
often exposed, and due to dynamic changes in the system of education (the necessity to
deal with the requirements of online education) [36]. On the other hand, the necessity to
fulfil tasks in two social contexts at the same time increases the probability of maintaining
social relationships and weakens the sense of isolation, which is one of the sources of
anxiety and other disorders [42,43].

From the research, the authors have concluded that research participants living in
villages and medium-sized cities experience negative emotions to a lesser degree. Living in
a big city increases the risk of contracting the virus, makes it more difficult to maintain social
distance, and limits the opportunity to engage in outdoor activities [19]. Furthermore,
the pandemic limited people’s access to the biggest attractions connected with living
in a city (access to cultural institutions and to a variety of attractive services). Other
factors that increase the possibility of experiencing negative emotions may include limited
and closed spaces, the necessity to maintain contact with strangers, and the sense of
greater anonymity.

The strongest predictors of emotions included the styles of coping with stress. A
predictor of positive emotions was a task-oriented style, while in the case of negative
emotions, an emotion-oriented way of coping was a predictor. The latter style also lowered
the opportunity to experience positive emotions. Task-oriented coping relates to an impor-
tant element of constructive coping with pandemic stress: control over one’s surrounding
reality [44]. This style involves reformulating the evaluation of the situation from a threat
to a challenge or a task to be fulfilled. In the context of the pandemic, the style may be
reflected in behaviors that reduce the risk of becoming infected with the virus, as well
as actions such as planning everyday routines, looking for reliable information about the
virus, etc.

In our research, emotion-oriented coping was a predictor of negative emotions and
the original affect dimension related to lower mood (tense arousal). The adaptive way of
dealing with negative emotions involves recognizing, naming, and accepting emotions
that accompany difficult situations. The emotion-oriented style of coping with stress,
the essence of which is focusing on one’s own emotions and taking up actions aimed at
reducing emotional tension, seems to be a non-adaptive solution, especially because, in the
case of uncertain and uncontrollable conditions, these actions are doomed to failure. Con-
tinuous tense arousal and energetic arousal related to our body’s preparation to respond to
threats results in exhaustion. However, an important predictor of positive emotions was
hedonic tone.

Similar to other analyses [45,46], our research has confirmed the relationship between
mental wellbeing and satisfaction with life. Comparing this conclusion with the statement
that an increased or decreased standard of living within the last 10 months is an important
predictor of negative emotions, it could be noticed that one of the protective factors is the
opportunity to use the resources gathered during the pandemic and to maintain a sense of
stability /unchangeability in a changing world.

5. Conclusions

Surveys that diagnose the mental state of people in different countries are very useful
in preventing negative consequences for their inhabitants’ mental health. Such a diagnosis
should take into account the high dynamic of changes people face during a pandemic, as
well as different ways of experiencing and interpreting pandemic stress by people from a
variety of cultural contexts. In the Polish reality, people are not worried about their own
illness or death to a high degree, but they are concerned about their family members” health
and about the crisis of trust in governmental institutions during the pandemic.

In the presented research, which was conducted during the second wave of the
pandemic (December 2020), 60% of the participants revealed a high level of negative

160



Int. ]. Environ. Res. Public Health 2021, 18, 11993

emotions. Due to the possible connection between the high intensity of negative emotions
and negative consequences for one’s mental health, it is important for researchers to look
for factors that increase the risk of experiencing negative feelings. Significant predictors of
negative emotions include mood-related tense arousal in the description of mood and an
emotion-oriented style of coping with stress. On the other hand, important predictors of
positive emotions are a task-oriented style of coping with stress, level of satisfaction with
life, and hedonic tone in the description of mood. These aspects may become the basic
indicators for specialists who will work on preventive actions and psychological care.

In addition, it is worth focusing on supporting particular at-risk groups, i.e., people
over 60 years old (e.g., through increasing their online activities) or women (through
increasing their chances to experience good emotions by appreciating the value of their
unpaid work).

It should be emphasized that these results must be considered in the light of numer-
ous limitations. Adults of different ages (i.e., over 18 years old) were recruited for the
research. However, because of our recruitment method (i.e., snowball sampling), both
men, people with primary/middle school and vocational education, and older people were
underrepresented in the research sample. Another limitation is related to the type of the
research. A better solution would be longitudinal research, which would allow to make
reliable conclusions about the change and its dynamics in the psychological wellbeing of
the sample. Finally, the research was conducted mainly by means of the Internet to provide
comfort and safety to the participants. As a result, the sample consisted primarily of people
who have access to the Internet. The abovementioned limitations make it impossible to
generalize the research results as representative of the population as a whole.

Despite the limitations, the research results obtained shed some light on the emotional
wellbeing of adult Poles during the second wave of the COVID-19 pandemic. These
findings are important because the intensification of negative emotions can contribute to
problems not only in mental health, but also in everyday activities, such as study, work,
social relations, or sexual contacts. The authors are aware that further research should
be conducted to increase the number of participants in each age group, from children
to seniors.

In the context of an unpredictable future, researchers face the task of monitoring the
emotional condition of the general population and of particular at-risk groups in order
to inspire practical preventive and therapeutic actions, as well as social initiatives that
reinforce solidarity, mutual care, and responsibility.
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Abstract: In the first quarter of 2020, Italy became one of the earliest hotspots of COVID-19 infection,
and the government imposed a lockdown. During the lockdown, an online survey of 2053 adults
was conducted that asked about health behaviors and about the psychological and overall impact of
COVID-19. The present study is a secondary analysis of that data. We hypothesized that self-control,
higher socio-economic status, existing health conditions, and fear of infection were all inversely
related to actions (or intentions) that violated the lockdown (i.e., infractions). Using partial least
squares structural equation modeling (PLS-SEM), we found that only the fear of infection significantly
dissuaded people from violating lockdown rules. Since it is not practical or ethical to sow a fear of
infection, our study indicates that enacting rules and enforcing them firmly and fairly are important
tools for containing the infection. This may become more important as vaccines become more widely
available and people lose their fear of infection.

Keywords: social dilemma; fear of infection; safety measures; collective behavior; pathogens; self-control

1. Introduction

In June 2020, more than 9 million people worldwide had been diagnosed with COVID-
19, which resulted in 472,856 deaths [1]. Italy was an early hotspot, with infections in-
creasing exponentially (Ry > 2.5) from mid-February to early March 2020 [2]. The Italian
government imposed a nationwide lockdown in early March [3]. With the help of this
lockdown, Italy flattened the infection curve dramatically [4].

Lockdowns have reduced the number of infections by an estimated 81 percent and
have saved more than 3 million lives in 11 European countries from February to May
2020 [5]. The same report concluded that lockdowns have been the most effective govern-
ment intervention by a large margin, when compared to school closures, social distancing,
social isolation, and the cancelling of public events [5]. Unfortunately, lockdowns are
unsustainable, and have led to the loss of millions of jobs, and economic uncertainty [6].
Lockdowns also have detrimental psychological effects, including loneliness, anxiety, de-
pression, sleep problems, and suicidal ideation [7-10]. Feelings of isolation may have
contributed to lockdown violations in both overt and covert ways.

In this work, we used the rational agent theory, studied in neoclassical economics, as
a framework for understanding lockdown violations. This theory posits that individual
actions are governed by the desire to satisfy needs or wants. Whatever is believed to provide
the greatest satisfaction (or value) is likely to be carried out [11]. Consider somebody who
is of two minds about getting a small car (which is good for the environment) and a luxury
SUV (for comfort and status). Assuming that price is not a concern, the person might
reason as follows: the harm to the environment is a cost that is shared by many people,
while the benefit of the SUV is enjoyed solely by oneself. The person decides to buy the
SUV.A COVID-19 lockdown can be viewed as a dilemma in which the common good is
served by everyone’s compliance, but personal interests are maximized if everyone else
complied except oneself. This is an instance of the so-called tragedy of the commons [12].
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A person who shops unnecessarily gains temporary relief from confinement. Since it is
impossible to police shoppers if their grocery trips are truly necessary, the common good
can be undermined by self-serving actions.

We can extend the SUV vs. small car analogy to consider the role of fear. Suppose that
the SUV only comes in a self-driving mode, i.e., it does not allow the person to take control
of the vehicle. Although generally safe, self-driving features have been shown to fail in
rare occasions, resulting in death. In this modified scenario, the imagined benefits of the
SUV are tempered by the small chance of dying in an accident. It would be reasonable to
infer that more risk-averse people would opt for the small car with no self-driving features.
This situation mirrors the COVID-19 lockdown in which an unnecessary trip to the grocery
provides relief from isolation but carries a small risk of catching the virus. People with
higher anxiety are probably less likely to make unnecessary grocery trips.

We hypothesized that adherence to the lockdown was influenced by psychological
traits, socio-economic status, health conditions making one more susceptible to infection,
and the fear of infection. Our specific hypotheses were:

1. Higher self-control is inversely related to lockdown violations. Self-control is defined as the
ability to restrain impulses, and overall self-discipline [13].

2. Higher socio-economic status (SES) is inversely related to lockdown violations. This was
based in part on a German study that reported a positive association of higher educa-
tion and engaging in COVID-19 protective measures [14].

3. Having health conditions is inversely related to lockdown violations.

4. Greater fear of infection is inversely related to lockdown violations.

2. Materials and Methods
2.1. Participants and Data

This is a secondary data analysis of 2053 Italian adults who responded to an online
survey administered in March 2020, coinciding with the first wave of the pandemic [3].
Most participants were female (1 = 1555), 480 were male and 18 reported “other”. The
respondents had a mean age (SD) of 35.81 (13.19). Please refer to the paper by Flesia et al. [3]
for a complete description of the study. The materials are available on Zenodo (10.5281/zen-
0d0.5523260). The present work did not require ethics approval, however the original study
was approved by the University of Padova Ethics Committee for Psychological Research
(protocol 3576, unique code 189B46FE116994F1A8D1077B835D83BB).

We calculated the adequacy of the sample size using Kock and Hadaya’s inverse
square root formula [15]. A minimum of 316 people was necessary to achieve 80 percent
power, at an alpha of 0.05.

2.2. Measures

Self-control was assessed using the 13-item Brief Self-Control Scale [16]. Linder et.al.
compared unidimensional and two-factor solutions and recommended that the total score
be used [17]. The internal reliability of the BSCS in this sample (Cronbach’s alpha = 0.84)
was identical to that of previous studies.

Socio-economic status (SES) was assessed using participants’ typical income, their
highest level of education, and how they continued to earn money during the pandemic
(i.e., salary or governmental support). These indicators were based on Green’s three-item
measure of socio-economic status [18]. This was chosen because of its relevance to health-
related behavior and its parsimony. Since we did not have the exact job titles of respondents,
we added a student status. This distinguished established workers and students from
having the same attainments. This was necessary because approximately one-fourth of the
respondents were students.

The fear of infection was assessed with the questions: (1) How much do you feel in
danger of COVID 19 infection? (2) In the last period, are you paying more attention than
usual to your physical symptoms? (3) Are you actively searching for information on the
progress of the pandemic? These were Likert-type questions with five levels for the first
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two questions and six levels for the third. The questions were similar in content to “afraid
of losing life”, “hands getting clammy”, “anxiety when watching COVID-19 news in social
media” in the Fear of COVID-19 Scale [19]. The survey contained the question, Do you
currently suffer from any of the following diseases? The available choices were: immunosuppression,
cardiovascular disease, pulmonary disease, cancer, diabetes, and none of the above.

Our dependent variable was a composite of risky behaviors or intentions to disregard
restrictions, which we called infractions. This was assessed with six yes-or-no questions:
(1) I respect loyally the rules imposed by ministerial ordinances, (2) I go out regularly in defiance of
the ban, (3) I only go out when necessary, (4) I happened to go out for a walk in defiance of the ban,
(5) I happened to go to the grocery store without real necessity, (6) I am looking for tricks to bypass
the ordinances. Questions 1 and 3 were reverse-coded to conform to the rest.

We considered self-control, SES, fear of infection and infractions as latent variables,
and their respective items as indicators.

2.3. Analysis

We chose partial least squares structural equation modeling (PLS-SEM) to examine if
infractions could be predicted by self-control, health conditions, SES, or a fear of infection.
PLS-SEM was chosen because health conditions and socioeconomic status (SES) are more
appropriately treated as formative variables instead of reflective variables. Reflective
variables are latent constructs that are manifested by empirically measured indicators
(or item responses) [20]. Covariance-based SEM (which is usually called SEM) considers
underlying constructs as causes. In contrast, formative variables are defined by indicators
that are assumed to be the causes of the latent variable [21]. Furthermore, covariance-based
SEM requires that the indicators represent a normally distributed latent variable (or be
categorized versions thereof) [22,23]. However, using polychoric correlations for ordinal
indicators, for example, may still result in biased estimates and standard errors [24]. In
contrast, PLS-SEM is a non-parametric method that handles non-normally distributed data,
and both reflective and formative indicators [25].

To test hypotheses one to four, we regressed infractions against the four latent variables
as shown in Model 1 (Figure 1). To examine if the presence of health conditions indirectly
inhibited infractions by increasing the fear of infection, we added a path from health
conditions to fear of infection in Model 2 (Figure 2). Confidence intervals and p values
were calculated based on 5000 bootstrap replicates.

cancer et dabetes | fmmun_supp | puimo

NN LSS

o7 0088 0% 040 g

Heslth Conditions

feeldingr | sesks.info..

Figure 1. Model 1: Direct effects only. Please refer to Appendix A Table A1 for the exact wording
of indicators. The outcome (infractions) is predicted by four latent variables indicated by circles
(self-control, health conditions, SES, and fear of infection). Rectangles are the observed variables.
Arrows terminating in infractions are regression coefficients. Arrows originating from a latent
variable (reflective) and terminating in a rectangle represent loading. Arrows originating from a
rectangle and ending in a latent variable (formative) represent weights.
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Figure 2. Model 2: Direct Effects + 1 indirect Effect. The same as Model 1 except for an added
path (regression coefficient) from health conditions to fear of infection. The indirect effect of health
conditions on infractions is not significant.

Appendix B Models 1 and 2 were implemented in the Stata package plssem [24]
and the results were visualized, assessed for quality, and checked for consistency with
SmartPLS 3 [25] and ADANCO 2.0 [26]. All three programs produced identical results.

3. Results

The direct effects model (Table 1 and Figure 1) shows that only fear of infection had
a significant, inverse association with infractions. The other variables had an inverse
association with the outcome but were not statistically significant. The indirect effect of
health conditions through a fear of infection (0.04 x —0.14) was not significant (Table 2 and
Figure 2). Both models had poor predictive value for infractions (R? = 3.2%)

Table 1. Model 1: Direct Effects Only.

Bootstrapped

Variable Beta 95% CI t 4
Fear of Infection —0.14 —0.19-—0.11 —6.88 <0.001
Health Conditions —0.03 —0.07-0.09 —0.60 0.54
SES —0.06 —0.12-0.09 —0.80 0.43
Self-Control —0.08 —0.15-0.12 —1.16 0.25

The overall fit of our two models were assessed using the standardized root mean
squared residual (SRMR) [27]. SRMR quantifies the discrepancy between the correlations
implied our models and the observed data [28], therefore lower values are better. The
SRMRs for Models 1 and 2 were 0.69 and 0.70, respectively. These were both within the
suggested cut-off value of 0.80 [29]. However, the direct-effects-only model (Model 1) was
more parsimonious.
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Table 2. Model 2: Direct Effects + 1 Indirect Effect.

Bootstrapped

Variable Beta 95% CI t P
Direct Effects on Infractions
Fear of Infection —0.14 —0.19--0.10 —6.63 <0.001

Health Conditions —0.03 —0.06-0.09 —0.65 0.51

SES —0.06 —0.12-0.09 -0.79 0.43

Self-Control —0.08 —0.15-0.12 -1.17 0.24

Indirect Effect through Fear of Infection

Health Conditions —0.01 —0.01-0.00 —0.57 0.57

The quality of our measured constructs was assessed by inspecting the composite
reliability (CR), the average variance extracted (AVE), and the possible multicollinearity.
These indices were applicable only for the reflective latent variables (self-control, fear of
infection, and infractions). CR is a measure of internal consistency (similar to Cronbach’s
alpha) but does not require equal loading of the indicators [25]. CR values above 0.7 are
preferable, although 0.60 and above are acceptable for exploratory research [25]. AVE is
the mean of indicator reliabilities for a construct and should be above 0.5 [21]. (Table 3)
Compared to the Fear of COVID-19 Scale which had values of 0.88 and 0.51 for CR and AVE
respectively, fear of infection had 0.77 and 0.54. Multicollinearity is indicated by a variance
inflation factor (VIF) exceeding 3.0 [21]. None of our indicators (items) were collinear, with
a VIF which ranged from 1.00 to 1.76 (Appendix A Table Al).

Table 3. Reliability of Reflective Latent Variables.

. Composite Average Variance
Variable Reliability Extracted (AVE)
Fear of Infection 0.77 0.54
Self-Control 0.78 0.24
Infractions 0.66 0.28

4. Discussion

In a large sample of adults surveyed during the first COVID-19 lockdown in Italy, we
found that only the fear of infection was inversely related to actions (or intentions) which
violated government restrictions. Contrary to Hypotheses 1-3, self-control, SES, and the
presence of health conditions were not related to infractions. Our results suggest that the
fear of infection had a positive aspect: it dissuaded people from violating lockdown rules.
Despite this, fear of infection only accounted for a minuscule amount of the outcome, so
there are probably more important reasons and causes.

From the perspective of evolutionary theory, fear is an adaptive response by an
organism to an external threat [30]. Avoidance is an aspect of fear that confers protection
from pathogens, and can be triggered by cues such as sneezing and coughing [30]. However,
it is argued that epidemics arose only when people started living in settlements [31], so
there may not be an innate fear of pathogens in contrast to an innate fear of snakes [32]. This
may explain why mass gatherings continued even though COVID-19 deaths and infections
were constantly in the news [33]. The finding that the fear of infection promoted lockdown
compliance may not have direct practical importance. Worldwide, levels of anxiety are
already elevated [34], so inducing fear may simply increase psychological distress and
mental health problems. Instilling a fear of infection is also ethically dubious and lacking
in a theoretical basis. Clear communication of “hard truths” by the government without
fear-mongering may win public trust in the long run [35]. From a policy perspective, it may
be more realistic to legislate penalties appropriate to particular violations. For example,
a comparison of German counties that both imposed and did not impose fines showed
that fines were inversely associated with COVID-19 infection rates [36]. In effect, fines
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may deter rule violations. As people become accustomed to living with COVID-19, fear of
infection diminishes, so financial penalties may become more relevant for health behaviors.

That greater self-control was not inversely associated with infractions is surprising.
Self-control is a central concept in explaining deviant behavior. Gottfredson and Hirch
postulated that criminal acts are simple, easy, and provide immediate gratification [37].
This definition of criminal acts is particularly apt for the indicators going for a walk and
unnecessary trip to the grocery. According to Gottfredson and Hirch, criminals (rule violators)
seek pleasure and avoid pain. People with lower levels of self-control will violate a
rule when the perceived benefit exceeds the perceived cost. There is substantial (but not
unequivocal) evidence that greater self-control is associated with the observance of rules,
superior health, and better social adjustment [16,38]. Hence, the non-significant effect of
self-control on infractions demands an explanation.

We offer three possibilities. Firstly, it is possible that the risks of COVID-19 infection
may have been judged too high relative to the infractions’ rewards. This cognitive appraisal
may have been influenced by the fear of infection. Although there have been previous virus
outbreaks (i.e., HIN1), no previous outbreak in modern times has come close to the impact
that COVID-19 has had. Secondly, a sense of solidarity (i.e., “we are all in this together “)
may have also dampened self-seeking behaviors. When survival is threatened by a disaster,
there can be a feeling of a shared humanity that transcends class distinctions [39]. In spite
of the lockdown, people in Italy used digital resources to stay connected, and this promoted
a greater sense of belonging [40]. Third, self-control during a pandemic may manifest
itself more prominently in thoughts instead of actions. A Slovakian study reported that
feelings of a lack of control significantly predicted the endorsement of COVID-19 conspiracy
theories [41].

The nonsignificant effect of SES on infractions was also surprising. Health behaviors
are influenced by personal knowledge and beliefs. A US study reported that people
with a high school education (vs. a higher attainment) were less likely to intend to get
vaccinated, to engage in hand-washing and masking, and to support social distancing
requirements [42]. It is possible that different components of SES diverge in their relation
to COVID-19 beliefs and actions. For example, among university students in Jordan,
those who scored lower in a knowledge test about COVID-19 were more likely to believe
in conspiracy theories [42]. Surprisingly, postgraduate students, who scored higher in
the knowledge test compared to undergraduates, were more likely to violate quarantine
rules [43].

The present study had several limitations. As a secondary analysis, the present study
inherits the online design of the original work and its limitations [3]. Notably, older people,
those with less education and with a lower SES, and men were underrepresented. With
a cross-sectional design, our study cannot conclude that fear of infection causes fewer
infractions. Although this is our preferred interpretation, we cannot rule out the possibility
that those who had higher infractions became less afraid of infection. Among our reflective
variables, self-control did not achieve a satisfactory AVE (Table 2). For self-control to have
an AVE greater than or equal to 0.5, its indicators should have a loading of at least 0.70 [25].
Model 1 shows that only two items had at least that magnitude. One possibility is that
the Brief Self-Control Scale should be divided into two factors [17]. We did not do so
because these factors may represent wording effects (negative vs. positively worded
items) [13]. Similarly to self-control, infractions also had unsatisfactory AVE. Importantly,
health conditions and infractions were self-reported. The sensitive nature of this information
may have influenced the responses obtained. Bearing these limitations in mind, our results
indicate that the fear of infection served a useful purpose.

5. Conclusions

A higher fear of infection, but not self-control, presence of health conditions, and
SES, was inversely related to self-reported violations of lockdown rules. Health conditions
were not associated with fear of infection. With the increasing availability of vaccines
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and lockdown fatigue, the enactment of laws and their fair and firm enforcement may be
needed to contain future outbreaks.
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Appendix A

Table Al. Variable names, Descriptions and Variance Inflation Factor.

Latent Variable/Indicator Description VIF
Brief Self-Control Scale
bscsl T'am good at resisting temptation 1.423
bscs2 I'have a hard time breaking bad habits 1.473
bscs3 Iam lazy 1.323
bscs4 I say inappropriate things 1.299
bscs5 I do certain things that are bad for me, if they are fun 1.707
bscs6 I refuse things that are bad for me 1.564
bscs? I'wish I had more discipline 1.546
bscs8 People would say that I have iron self-discipline 1.600
bscs9 Pleasure and fun sometimes keep me from getting work done ~ 1.328
bscs10 I'have trouble concentrating 1.761
bscs11 I am able to work effectively toward long-term goals 1.290
bscs12 Sometimes I C:‘r;:n sit;)kar;lz)/j:lift iizovr\i slr(l);ng something, 1.087
bscs13 I often act without thinking through all the alternatives 1.697
Health_ Conditions
diabetes Do you currently suffer from diabetes? 1.001
cancer Do you currently suffer from cancer? 1.003
immun_supp Do you currently suffer from immunosuppression? 1.007
pulmo Do you currently suffer from pulmonary diseases? 1.009
card Do you currently suffer from cardiovascular diseases? 1.013
SES
not_student Employment condition: student (reversed) 1.119
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Table A1. Cont.

Latent Variable/Indicator Description VIF
wage Monthly income of your cohabitation (euros): 1.044
8 (<500, 500-1000, 10002000, 2000-3000, 30004000, >4000) ’
Educational level (elementary school, secondary school,
educ_cat high school, three-year degree, master’s degree, 1.092
Master/Doctorate/Specialization)
inc_or_subsid Earning income or stopped working but getting paid 1.145
Fear_Infection
Are you actively searching for information on the
seeks_info_ascend progress of the epidemic? (number of positive 1.118
people, number of deaths, containment policies, etc.)
feel_dangr How much do you feel in danger of COVID-19 infection? ~ 1.258
attn_sympt In the last period, are you paying more attention than usual 1.266
to your physical symptoms?
Infraction
out_not_nec I only go out when necessary (reversed) 1.005
defy_ban I go out regularly in defiance of the ban 1.048
wlk_dsp_ban Thappened to go out for a walk indefiance of the ban 1.097
grocry_not_nec I happened to go to the grocery store without real 1.056
necessity
I'am looking for tricks to bypass the ordinances
tricks (e.g., I go daily working even if not necessary because 1183
I could work from home, I walk around with the dog :
more times than necessary, I go jogging)
not_resp_rules I respect loyally the rules imposed by ministerial 1.206

ordinances (reversed)

Appendix B. Stata Code for Models 1 and 2

The following code requires that the plssem package is installed. The data are available
from Zenodo (10.5281/zenod0.5523260).

Model 1:

plssem (SC > bscs1-bscs13)// /

(HealthConds < immun_supp card pulmo cancer diabetes)///
(SES < wage inc_or_subsid educ_cat not_student)///
(Fearinfect > feel_dangr attn_sympt seeks_info_ascend)///

(Infrac > not_resp_rules defy_ban out_not_nec wlk_dsp_ban grocry_not_nec tricks),///

structural(Infrac SC Fearinfect SES HealthConds)///
boot(5000) seed(919) stats maxiter(100)

estat total
Model 2:

plssem (SC > bscs1-bscs13)///

(HealthConds < immun_supp card pulmo cancer diabetes)///
(SES < wage inc_or_subsid educ_cat not_student)///
(Fearinfect > feel_dangr attn_sympt seeks_info_ascend)///

(Infrac > not_resp_rules defy_ban out_not_nec wlk_dsp_ban grocry_not_nec tricks),///

structural(Infrac SC Fearinfect SES HealthConds,///

Fearinfect HealthConds)///

boot(5000) seed(919) stats maxiter(100)
estat indirect, effects(Infrac Fearinfect HealthConds)///

boot(500) seed(919)
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Abstract: Purpose: The present study investigates the impact of obesity surgery on mental health
(i.e., eating behavior and distress) during the COVID-19 pandemic. Methods: Two hundred fifty-
four participants were recruited via social media. One hundred fourteen (44.53%) of them were
surgery candidates (waiting for obesity surgery), while 142 (55.46%) had already undergone surgery.
Participants who underwent surgery were compared to participants that did not yet undergo surgery
in terms of mental burden (depression and anxiety), as well as safety and eating behavior. Further
moderation analyses attempted to identify risk factors for increased COVID-19-related dysfunctional
eating behavior after surgery. Results: Participants who underwent surgery showed generally lower
levels of depression and general anxiety on a trend level. Moderation analyses suggested that people
with high levels of generalized anxiety actually show more dysfunctional COVID-19-specific eating
behavior after obesity surgery. Conclusion: On a trend level, obesity surgery appears to attenuate
symptoms of generalized anxiety and depression. Yet, surgery patients with high levels of generalized
anxiety exhibit even higher levels of dysfunctional eating during the COVID-19 pandemic. It is
therefore particularly important to support people at risk.

Keywords: anxiety; obesity; eating disorder; obesity surgery; COVID-19; mental health

1. Introduction

In March 2020, the World Health Organization declared the spread of the novel
coronavirus a worldwide pandemic [1]. Until then, obesity had long been named the
worst pandemic of the 21st century and caused more deaths than being underweight
worldwide [2]. Since 1975, the prevalence of obesity nearly tripled [2]. Six hundred fifty-
nine million adults (18 years and older) were obese in 2017, leading to over 4 million
overweight-related deaths, according to the global burden of disease report [3]. Recent
studies on COVID-19 showed that obesity worsens the outcome from COVID-19 [4] and
that mortality increases as a function of the body mass index (BMI) [5-8], thus making
people suffering from obesity highly at risk for a severe course of disease.

Obese individuals are known to suffer more often than normal-weight controls from a
variety of mental comorbidities such as depression, anxiety disorders or eating disorders,
and reduced health-related quality of life [9-12]. A bi-directional link of obesity and
depression can be found throughout various studies, showing that obese patients are
more depressed and vice versa [13]. Emotional distress and impaired self-management
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may lead to a loss of structure and a relapse into old behavioral patterns, eventually
resulting in weight gain [14]. Additionally, heightened mental stress and problems in
emotion regulation trigger impulsive eating symptoms such as binge eating and purging
behavior [15,16]. This makes the group of patients suffering from obesity at high risk for
elevated levels of psychological burden. Recent studies show the COVID-19 pandemic
put a high mental strain not only on the general population but even more so on already
psychologically burdened individuals. Patients suffering from obesity seem to be even
more at risk for COVID-19-associated psychological burden [17,18]. A retrospective medical
chart review showed that since stay-at-home orders were initiated because of the COVID-19
pandemic, patients with obesity reported increased anxiety and depression regardless of
infection status [19]. Another study showed that people with obesity had a significant
increase in weight, BMI, and changes in the eating psychopathology during the COVID-19
pandemic [20]. These findings not only underlined obese individuals’ risk of various
somatic and psychological comorbidities, but also suggested a high-risk status in the
current COVID-19-pandemic.

In Western countries, obesity surgery is the most common treatment for patients with
BMI > 40 kg/m? or BMI > 35 kg/m? who also suffer from obesity-related comorbidities
and did not respond to behavioral treatment, exercises, and nutritional treatment [21,22].
A recent RCT found that obesity surgery candidates seem to suffer from equally elevated
levels of depression as psychotherapy inpatients, making this group also prone to height-
ened psychological strain during the current pandemic [23]. Findings from before the
COVID-19 pandemic showed that for most of these patients, mental health improves after
obesity surgery even if the mechanism and the psychological factors remain unclear [24,25].
Although dysfunctional eating behaviors decreased directly after obesity surgery between
the first and third year after the intervention, dysfunctional eating behavior significantly
increases again [26]. Weight loss as a result of obesity surgery does not mean an improve-
ment in mental health at the same time, as the expectations of a life-changing measure can
be exaggerated and frustrating [27].

Literature is lacking on the impact of obesity surgery in obese individuals concerning
eating behavior and the psychological distress during the COVID-19 pandemic. Restrictions
in social life due to quarantine measures, physical distancing, and COVID-19-related fear
may pose a special burden for this vulnerable patient group. The aim of the current study
was to investigate to what extent obesity surgery affects COVID-19-related eating behavior,
generalized anxiety, depression, and psychological distress. It is hypothesized that obesity
surgery significantly affects dysfunctional eating behavior, bulimic eating behavior, anxiety,
and depression during the current COVID-19 pandemic. More precisely, patients probably
suffer less from dysfunctional COVID-19-specific eating behaviors, anxiety, and depression
after they obtained an obesity surgery compared to a group of obese people that are still
awaiting such a surgical measure.

2. Method
2.1. Participants and Procedure

Participants were recruited online from a German obesity center of excellence and via
social media from 10 May to 7 July 2020. Two hundred fifty-four participants (223 female,
31 male) completed the study: 114 participants (99 female, 15 male) did not (yet) have
an obesity surgery, while 140 (124 female, 16 male) did already undergo obesity surgery.
Mann-Whitney tests did not reveal significant gender differences between the with and
without surgery groups (U = 8070.00, p = 0.944), but difference in age between surgery
groups was significant (U = 6764.50, p = 0.019). Table 1 lists all sociodemographic and
medical data, including age and gender distributions of both groups. Electronic informed
consent was given and confirmed by all participants. Participation was voluntary and
anonymous, and participants could withdraw from the study at any time. The proposed
study was conducted in accordance with the Declaration of Helsinki, and the local Ethics
Committee of the Medical Faculty approved this study (20-9307-BO).
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Table 1. Sociodemographic characteristics separately for both groups (with and without surgery).

Without Surgery With Surgery
N % N % p-Value
Sex
Female 99 86.8 124 87.3
Male 15 13.2 16 113 0.821
Age
18-24 years 5 4.4 1 0.7
25-34 years 26 22.8 27 19
35-44 years 45 39.5 52 36.6
45-54 years 26 22.8 30 21.1
55-64 years 11 9.6 25 17.6
65-74 years 1 0.9 5 3.5
>75 years 0 0 2 14 0.100
Marital status
Single 24 21.1 30 21.1
Married 61 53.5 70 49.3
In a relationship 16 14 27 19
Divorced/separated 12 10.5 8 5.6
Widowed 1 0.9 4 2.8 0.371
Educational level
University education 12 10.5 20 14.1
Higher edu.ce?tlor} entrance 3 289 2 25
qualification
Higher secondary education 42 36.8 63 444
Lower secondary education 22 19.3 25 17.6 0.460
Employment
Employed 63 55.3 98 69
Not employed 37 32.5 44 31 0.402
City size (Population)
100,000 residents 65 57 85 59.9
20,000 residents 21 18.4 25 17.6
5000 residents 18 15.8 14 9.9
<5000 residents 10 8.8 18 12.7 0.428
Mental illness
yes 34 29.8 42 29.6
no
80 70.2 100 70.4 1.000
Somatic illness
none 15 13.2 29 20.4 0.172
Cardiovascular disease 11 9.6 6 42 0.271
Diabetes mellitus 23 20.2 28 19.7 1.000
Chronic respiratory disease 24 211 26 18.3 0.695
Hypertension 56 49.1 47 33.1 0.014
Intermittent claudication 1 0.9 3 21 0.776
Sleep apnea 21 18.4 25 17.6 0.996
Lip-metabolic disorder 12 10.5 14 9.9 1.000
Articular gout 11 9.6 13 32 1.000
Hypothyroidism 35 30.7 44 31 0.142
Polycystic ovary syndrome 8 7 11 7.7 1.000
Arthropathy 41 36 49 34.5 0.912
other 18 15.8 26 18.3 0.715
Total 114 100 142 100
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2.2. Measures

Demographic information such as the participant’s age (see above), gender (male; fe-
male; other), community size, education, and their current occupation were assessed. Then,
validated instruments and self-generated scales assessed psychological states and psycho-
logical reactions to COVID-19. Weight and height were also assessed. Mental burdens dur-
ing the previous two weeks were measured using the Patient Health Questionnaire-2 (PHQ-
8, measuring depression symptoms with two items on a four-point Likert Scale [28,29]) and
the Generalized Anxiety Disorder-7 (GAD-7, measuring generalized anxiety using seven
items on a four-point Likert Scale [30,31]). To measure specific COVID-19-related fear, one
single seven-point Likert-scaled item was used (for further information see [32]). Addition-
ally, participants were asked about changes in their general eating behavior since the start
of the COVID-19 pandemic in Europe. In 10 self-generated items, participants indicated
whether they observed themselves eating more or less, shopping for more groceries, eating
more fast food, and eating larger portions on a seven-point Likert Scale (see Supplementary
Material for specific wording and factorial analyses). These items were then summarized
in one scale indicating dysfunctional COVID-19-specific eating behavior (DCSEB).

2.3. Data Analysis

To assess normality, distributions of all analyzed variables were visually assessed
and tested using Kolmogorov-Smirnov tests. Indeed, this approach revealed that all of
the tested variables significantly deviated from the normal distribution in both sample
groups (all ps < 0.007). Accordingly, predominantly non-parametric as well as robust
approaches were applied throughout the entire analysis. In order to extract a meaningful
scale to express a rise in increased and more unhealthy food intake during the COVID-19
pandemic, a factorial analysis was applied to the 10 items measuring COVID-19-specific
eating behavior (DCSEB). Self-generated items for dysfunctional safety behavior have been
intensively discussed in previous studies by our group (please see [33]). Cronbach’s « for
dysfunctional safety behavior in the current sample was 0.794.

To test univariate associations between COVID-19-related variables—generalized anxi-
ety, depression, dysfunctional COVID-19-related eating behavior, and dysfunctional safety behav-
ior—Spearman correlation coefficients were computed. To further explore whether obesity
surgery had an influence on the respective psychopathological dimension (PHQ-8, GAD-7),
COVID-19-related fear, and dysfunctional COVID-19-related eating behavior (DCSEB),
group differences (with vs. without surgery) were assessed via Mann-Whitney U tests. Sep-
arate robust regression analyses—as implemented in the R package robustbase [34]—were
then computed to assess whether the associations between DCSEB and COVID-19-related
fear, depression, and anxiety symptoms (PHQ-8 and GAD-7) are moderated by obesity
surgery. To do so, the respective psychological variable, the group variable (with and
without obesity surgery), as well as their interaction coefficients were regressed on DCSEB.
A full summary of regression coefficients is provided in the Supplemental Materials. The
data were analyzed using IBM Statistics SPSS 26 (New York, NY, USA) and R (3.6.3).

3. Results

First, a factorial analysis was performed to extract an interpretable measure of in-
creased and more unhealthy food intake during the COVID-19 pandemic (“dysfunctional
COVID-19-specific eating behavior”, DCSEB). A parallel analysis, as well as Velicer’s mini-
mum average partial (Velicer, 1976), were applied to extract the optimal number of factors.
Both analyses convergingly indicated the existence of one factor. Within this one factor
(proportion of explained variance = 36%), four items reached standardized factor loadings
of above 0.6 (Awang, 2014, Hair, 2008; see Supplemental Material). These items assess
whether the individual started to eat larger portions more frequently in an unhealthier
fashion, and whether they fell back into old eating patterns. Kaiser-Meyer—Olkin measures
of sampling adequacy indicate values of above 0.8 for each item; sum scores were applied
to subsequently summarize the scale.
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Spearman correlation analyses revealed significant associations between DCSEB and
COVID-19-related fear (r = 0.167; p = 0.008), DCSEB and generalized anxiety (r = 0.396;
p <0.001), and DCSEB and depression symptoms (r = 0.496; p < 0.001). For an overview
of all correlation coefficients, see Tables S1 and S2 in the supplementary online material.
To explore possible effects of obesity surgery on the psychopathological states and eating
behavior, Mann-Whitney U tests were computed to identify differences between groups
(with and without surgery) in each of the psychometric scales mentioned above. These
Mann-Whitney U tests revealed no significant differences in the tested variables: COVID-
19-related fear (W = 8288, p = 0.739), dysfunctional safety behavior (W = 8695.5, p = 0.305), and
DCSEB (W = 8431.5, p = 0.566). However, p-values approached significance at « = 0.05
for the comparisons between participants with and without obesity surgery in generalized
anxiety (W = 9180, p = 0.064) and depression symptoms (W = 9186, p = 0.057), and participants
who underwent obesity surgery exhibited lower levels in each of these dimensions. Table 2
lists the psychometric data for the obesity patients with and without obesity-specific surgery.

Table 2. Psychometric data for the obesity patients with and without an obesity-specific surgery.
Mean sum scores and standard deviations (in parentheses) are listed.

Without Surgery With Surgery
N 114 142

Weight 132.72 (31.57) 101.43 (22.26)
Body Mass 45.59 (10.49) 35.49 (8.96)
COVID-19-related fear 4.21 (1.95) 4.14 (1.89)
Generalized anxiety (GAD-7) 7.21 (5.19) 6.37 (6.00)
Depression symptoms (PHQ-8) 9.02 (5.19) 8.00 (6.58)
Dysfunctional safety behavior 3.27 (1.57) 3.11 (1.61)
Dysfunctional COVID-19-specific 14.69 (6.23) 14.22 (7.50)

eating behavior (DCSEB)

Note: Generalized anxiety was measured by GAD-7 (7 items, 4-point Likert scale, cut-off mild = 5, cut-off
moderate = 10); depression symptoms were measured by PHQ-8 (8 items, 4-point Likert scale, cut-off > 10),
COVID-19-related fear, dysfunctional safety behavior, Dysfunctional COVID-19-specific eating behavior (DCSEB,

see Supplementary online Material). Body mass was computed using the formula weight in kg/ (height in m)?.

To assess whether obesity surgery moderates the relationship between the above-
described psychological dimensions and DSCEB, robust regression analyses were con-
ducted for each possible predictor, using group (with vs. without surgery) as a moderator
and DCSEB as the dependent variable. The strongest interest was to reveal unconditional
relationships so that one regression model was computed for each predictor.

This moderator analysis revealed a significant interaction between the predictors gen-
eralized anxiety and group (with vs. without surgery, b = 0.289; p = 0.028, see supplemental
material for illustration of the marginal effects) on DCSEB. The regression coefficient for
generalized anxiety turned out significant (b = 0.227, p = 0.025). No differences occurred in
the direct comparison between patients with and without surgery (b = —0.003, p = 0.983).
The regression model accounted for 16.6% of variance. This pattern—and particularly the
interaction between group and generalized anxiety—remained robust after conditioning on
age, gender, and education. No other significant interaction appeared in these regression
models (see supplemental online material). To further illustrate this effect, participants
were divided according to common cutoffs for the GAD-7, namely participants who show
no anxiety (GAD-7 score below five), people who exhibit mild anxiety (GAD-7 scores from
five to nine), and participants who report moderate to severe anxiety (GAD-7 scores from
10 to 21, see [35]). The moderating effect of generalized anxiety on DCSEB before and after
surgery is shown in Figure 1. Corroboratory results from a further robust regression analy-
sis that included the categorized GAD-7 values (no anxiety vs. mild anxiety vs. moderate
to severe anxiety), the group variable (with vs. without surgery), and their interaction
term also indicated that while levels of DCSEB remained unchanged for individuals with
surgery compared to individuals without surgery in participants with low and mild anxiety
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30+

Dysfunctional COVID-19-specific Eating Behavior
(DCSEB)

levels, participants with high anxiety showed even more DCSEB after surgery (interaction
term between surgery [reference: without surgery] and GAD-7 [dummy: mild anxiety
with reference: no anxiety]: b = 0.049, se = 0.286, t (250) = 0.170, p = 0.865; interaction term
between surgery [reference: without surgery] and GAD-7 [dummy: moderate and severe
anxiety with reference: no anxiety]).
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Figure 1. Generalized anxiety as a risk factor for increased levels of dysfunctional COVID-19-specific eating after obesity

surgery. Group-wise box-plots indicate medians and interquartile ranges (see supplemental material for illustration of
non-splitted continuous data). While for participants with no or mild manifestations of generalized anxiety (GAD-17 scores
of 0 to 4, or 5 to 9, respectively), no increase in DCSEB is notable, and individuals with moderate to severe levels of anxiety
(GAD-7 > 9) show increased DCSEB after obesity surgery. Whiskers extend to the most extreme data point unless there are

data 1.5 inter-quartile-ranges away from the first or the third quartile, respectively. Data points beyond that are shown as a

black dot.

4. Discussion

The present study is, to our knowledge, one of the first to investigate the influence of
obesity surgery on psychological burden in patients with obesity. We analyzed possible
effects of obesity surgery during the COVID-19 pandemic on mental health burden (PHQ-8,
GAD-7, COVID-19-related fear, DCSEB) by comparing patients with and without obesity
surgery. In general, group comparisons showed no differences between these groups,
suggesting that the surgery did not affect any psychological state. The two groups only
differ at a trend level in generalized anxiety and depressive symptoms, suggesting a slightly
increased burden in individuals without surgery. More precisely, in individuals that do
not suffer (much) from generalized anxiety, DCSEB does not differ across obesity surgery
groups (with or without). In contrast, people that do suffer from generalized anxiety differ in
their DCSEB depending on their obesity surgery status (with or without), with more DCSEB
in people with a surgery. Accordingly, generalized anxiety moderates DCSEB after obesity
surgery. The interaction between generalized anxiety and history of obesity surgery shows
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that people with obesity already suffering from generalized anxiety symptoms and/or
bulimic eating seem to suffer even more compared to people who already underwent
the surgery during the pandemic. Thus, generalized anxiety seems to be a risk factor for
dysfunctional eating behavior after obesity surgery during the COVID-19 pandemic.

The COVID-19 pandemic still has a deep impact on our social life, quality of life, and
mental health [18,36]. COVID-19-related fear and generalized anxiety, particularly for vul-
nerable individuals, play decisive roles in mental health during the pandemic [17,32,37,38].

Meanwhile, anxiety is linked to all types of eating disorders [39,40] and is the most
prevalent emotion obese people with a binge eating disorder experience prior to a binge [41].
The frequency of binge eating episodes is higher in patients with higher anxiety scores than
in grade III obesity patients [42—44]. Thus, negative emotions seem to be controlled and
regulated by activating the neuronal reward system during the consumption of palatable
foods [45,46].

In times of increased mental distress caused by the COVID-19 pandemic, the access
to protective resources could be difficult so that people may fall back into old behaviors
using the same emotion regulation strategies as before the pandemic. This means that, on
one hand, obesity surgery does not offer an increased stress resilience during the COVID-
19 pandemic and, on the other hand, mentally stable people who underwent obesity
surgery will continue to do so even in times of crisis. For those who already suffer from
mental illnesses or instability, mental decompensation can occur more quickly in times
of mental distress because of the COVID-19 pandemic. Thus, psychosocial evaluation
and support is of particular importance for obesity patients prior to surgery in order to
avoid possible dysfunctional stress regulation, consecutive weight gain, and eventually
the deterioration of long-term results [47,48]. Before the pandemic, studies showed that in
most patients, mental health improved after obesity surgery even in patients with previous
psychiatric illnesses. However, underlying mechanisms and psychological factors remain
unclear [24,25,49]. Individual psychological resources seem to be one important protective
factor for mental health in people suffering from obesity [50].

These results once again underline the need and importance for structured interdis-
ciplinary aftercare in the group of obesity surgical patients suffering from psychological
distress during the COVID-19 pandemic, including psychotherapeutic and psychosocial
support. Low-threshold support services are required, such as evidence-based cogni-
tive behavioral emotion regulation skills like stress management, meditation, physical
exercise, stimulus control, etc. These could increase the likelihood that mental illnesses
will turn chronic [51]. Emerging E-mental health interventions could be a helpful tool
and an addition to support people with psychological burden [52]. Special consideration
should be given to find tailor-made interventions and aftercare support towards patients
who continue to show compensatory eating behavior postoperatively in the context of
psychological distress.

4.1. Limitations

First, this study was a cross-sectional study, not a repeated-measurements design, so
no causality can be directly inferred from the data regarding obesity surgery. However,
as many other relevant variables have been measured and controlled across both groups,
moderation effects of the surgery in the present sample can still be interpreted. Then,
the presented data were collected by an online questionnaire, which necessarily holds
some limitations. For instance, participant response rates cannot be controlled so that
a participant bias seems plausible. In consequence, this lack of participant control may
influence the results’” generalizability. Furthermore, the possibility of selection bias should
be considered.

Last, psychological COVID-19-specific traits reported here were not measured by
validated instruments, simply because none existed to that date. Ahorsu et al. [53] created
the first questionnaire to assess COVID-19-related fear after the present survey had been
launched—the Preventive COVID-19 Behavior Scale (PCV-19BS, see [53,54]). Thus, COVID-
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19-related fear and DSCED were self-generated items or at least adapted to assess COVID-
19-specific traits. As can be seen in previous studies [17,18,33,54], however, this COVID-
19-related fear item qualifies relatively well to assess fear, but not generalized anxiety, at
the time of the pandemic. Despite being the first study on the influence of obesity surgery
on COVID-19 distress, the study is limited in terms of gender differences. Of course,
additional factors such as the connection to an obesity center should be considered.

4.2. Conclusions

After obesity surgery, patients can be at risk to be additionally challenged by the
pandemic. Psychosocial support is of particular importance for people who already suffer
from mental illness to achieve stress resistance, mental health, and weight goals and not to
relapse in overcome behaviors. Therefore, it is important to ensure medical, psychological,
and surgical care and support for patients with obesity during the COVID-19 pandemic to
assure equal opportunities regarding upcoming health challenges.

Supplementary Materials: The following are available online at https:/ /www.mdpi.com/article/10
.3390/1jerph182010890/s1, Table S1: The full reports of our regression analyses, Table S2: Correla-
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