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Preface to ”COVID-19: Impact on Public Health and

Healthcare (Volume 2)”

The coronavirus disease (COVID-19) started in December 2019 and remains a global threat to

this day. All dimensions of health, including physical, mental, social, and economic, were severely

affected by the COVID-19 pandemic. During the early course of the pandemic, social and physical

distancing mandates, including the lockdowns of business, social life, and schools, were critical in

limiting the spread. Instituting such non-pharmacologic and public health measures was the only

resort, when no or very limited information was available about COVID-19 contagion. The impact of

COVID-19 has not been felt uniformly across society; in fact, it has widened pre-existing structural

and social inequalities. Youths, older adults, minority groups, persons with disabilities, and essential

workers bear a disproportionate burden of the devastating effects of COVID-19. These effects are not

short-term; instead, these effects have a far-ranging direct or indirect impact on people lives and

well-being. For instance, the disruption in education and sudden transition to online instruction

posed significant challenges to students’ learning and quality of education. With the economic

recession induced by COVID-19, many workers were laid off and faced financial hardships. There

were limited job opportunities available in the market. The burden of psychological distress, anxiety,

depression, and stress amidst the COVID-19 pandemic was significantly high, which caused young

people to adopt negative coping strategies such as substance use, alcohol abuse, underage drinking,

and suicidal ideation. During these times, research plays a vital role in shaping each step of the public

health response to the pandemic. If the current state is known and understood, preventive strategies

can be planned effectively with the aid of collaborative thinking and long-term horizons, with a view

to solving one of the world’s greatest challenges—the COVID-19 pandemic.

This compendium of studies conducted from around the world focuses on the assessment of

the impact of the COVID-19 pandemic. This book begins with a comprehensive meta-analysis of

studies from 15 countries assessing the psychological impact of the COVID-19 pandemic among

college students. This is followed by a cross-sectional study performed in Wuhan, China to assess the

mental status of students during the lockdown period in the COVID-19 pandemic. The behavioral

changes among Middle School students are also reported in one of the studies included in this

collection. The next study is an assessment of perceptions and preventive practices pertaining to

the COVID-19 pandemic and oral health care during the lockdown in Saudi Arabia. This is followed

by another China-based study, which assesses the impact of school closures during the COVID-19

pandemic and deciphers association of virtual learning, outdoor exercise, and Myopia. The next two

studies measure the impact of COVID-19 on healthcare services, including dental visits and manual

therapy utilization in private health care settings. One study from Saudi Arabia summarizes the

results of a cross-sectional survey assessing the impact on the mental health of women during the

COVID-19 pandemic. Next, a multigroup path analysis approach focuses on coping strategies for

frontline as well as non-frontline healthcare workers. Lastly, work-related stressors among healthcare

professionals in the fever clinic centers are also included in this book, which also recommends

targeted interventions to foster post traumatic growth in this group.

Kavita Batra, Manoj Sharma

Editors
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Abstract: Mental health issues among college students is a leading public health concern, which
seems to have been exacerbating during the COVID-19 pandemic. While previous estimates related
to psychological burden among college students are available, quantitative synthesis of available
data still needs to be performed. Therefore, this meta-analysis endeavors to present collective
evidence discussing the psychological impact of COVID-19 among college students. Bibliographical
library databases, including Embase, Medline, CINAHL, Scopus, and PsycINFO, were systematically
searched for relevant studies. Titles, abstracts, and full articles were screened, and two reviewers
extracted data. Heterogeneity was assessed by I2 statistic. The random-effects model was utilized to
obtain the pooled estimates of psychological indicators among college students. Location, gender,
level of severity, and quality scores were used as moderator variables for subgroup analyses. Funnel
plot and Egger linear regression test was used to assess publication bias. Twenty-seven studies
constituting 90,879 college students met the inclusion criteria. The results indicated 39.4% anxiety
(95% CI: 28.6, 51.3; I2 = 99.8%; p-value < 0.0001) and 31.2% depression (95% CI: 19.7, 45.6; I2= 99.8%,
p < 0.0001) among college students. The pooled prevalence of stress (26.0%), post-traumatic stress
disorder (29.8%), and impaired sleep quality (50.5%) were also reported. College students bear a
disproportionate burden of mental health problems worldwide, with females having higher anxiety
and depression levels than males. This study‘’s findings underscore the need to develop appropriate
public health interventions to address college students’ emotional and psychosocial needs. The
policies should be reflective of demographic and socioeconomic differentials.

Keywords: COVID-19; SARS-COV-2; anxiety; depression; stress; suicidal ideation; students

1. Introduction

By and large, college students generally experience several challenges, including
starting new relationships, new life experiences, often new living situations, often an ex-
ploration of their sexual identities, usually academic pressures, need for time management,
and sometimes balancing study, work, and personal life [1]. A study of college students
investigating the psychological correlates found that the top concerns among this sub-
group include pressure to succeed, educational performance, and post-college graduation
plans [2,3]. These challenges make these students vulnerable to distress and associated
negative sequelae such as depression, anxiety, insomnia, suicidal ideation, and adoption of
maladaptive behaviors [1–3].

Mental health issues are alarmingly high among college students, particularly in the
United States, with every eight in ten students experiencing frequent stress episodes in

Healthcare 2021, 9, 222. https://doi.org/10.3390/healthcare9020222 https://www.mdpi.com/journal/healthcare
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2019 [4]. An eight-country study of 13,984 first-year college students under the World
Health Organization’s (WHO) World Mental Health Surveys found that the lifetime and
annual prevalence of suicidal ideation in this group was 32.7% and 17.2%, respectively,
which correspond to the high distress levels in the students’ subgroup [5]. The likelihood
of suicidal ideation increased twice following one or two traumatic events [1]. Among pre-
dictors of major depressive disorders, prior suicide plans/attempts, a history of childhood
traumatic or stressful events, and family history contributed to college students’ mental
adversities [6]. These data are especially relevant in the context of U.S. college students,
and the proportion of affected students may vary from country to country. Nonetheless,
the mental health issues of college students emerge as a critical public health concern.

Mental health problems adversely affect numerous aspects of life. For college stu-
dents, academic performance is the first to be affected. A Belgian study found that mental
health problems have reduced college students’ grade point average (GPA) by 0.2 to 0.3
points [7]. Depressive disorders among students are associated with cognitive impairments
and real-world functioning [8]. The psychological impact among students extends further
to the risk of adopting maladaptive behaviors, including binge drinking, smoking, sub-
stance abuse, overeating, risky sexual activities, dependence on social media, and sleep
deprivation [8–10]. Stigma and embarrassment are also commonly associated with mental
health problems among youth [11].

In December 2019, COVID-19 emerged as a public health threat and slowly became a
worldwide pandemic, showing no curtailment signs while writing this manuscript [12].
COVID-19 has placed a considerable health burden and taxed the health care services
around the world. Besides having a direct impact on physical health, it has had a severe
toll on the psychological well-being of individuals due to fear, uncertainty, quarantine
measures, lockdowns, social isolation, “infodemic” (or outpouring of news through various
outlets, including social media), and so on [13–16]. In a study performed in India’s post-
phase two lockdown period, college students had higher stress and anxiety levels than
the general population [17]. Many universities have closed in-person classes, vacated
dormitories, and introduced online teaching, which has led to tremendous academic stress
among students [18]. The adverse psychological outcomes have been compounded for
students who are already facing higher levels of distress. Loneliness and insufficient
perceived social support are detrimental to mental health [19], both of which have been
accentuated in the COVID-19 pandemic. A mixed-methods study done at a public college
in the United States found that 71% of the respondents had higher stress and anxiety with
associated stressors of fear, worry, lack of concentration, and disruption in sleep during
the COVID-19 pandemic [20]. College students who have recently moved away from their
families are particularly susceptible to social deprivation and feelings of loneliness [21].

Further studies on students conducted in France, Ethiopia, China, and Malaysia also
point at a high negative impact on college students’ psychosocial health during the COVID-
19 pandemic [22–24]. A study of college students in China found that the prevalence of
post-traumatic stress disorder and depression rose to 2.7% and 9.0% during the COVID-
19 pandemic [25]. Silva Junior et al. (2020) have published a protocol for conducting
a systematic review on studying the psychological consequences of COVID-19 among
young adults. However, no meta-analysis has yet been performed [26]. While the pooled
estimates indicating the psychological impact of COVID-19 were reported for different
population groups, including healthcare workers, the general population, and patients
with pre-existing disorders, the collective evidence on college students’ mental health still
needs to be quantified [17,27–30]. Against this backdrop, this study attempts to conduct a
meta-analysis of peer-reviewed published studies on the burden of psychological indicators
among college students following the COVID-19 pandemic.
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2. Materials and Methods

2.1. Protocol Registration

The preferred reporting items for systematic reviews and meta-analyses (PRISMA)
guidelines were followed for this study [31]. This study’s protocol was registered with the
National Institute for Health Research (CRD42020203560), which serves as a prospective
systematic review register. A detailed protocol can be found at https://www.crd.york.ac.
uk/PROSPERO/display_record.php?RecordID=203560 (accessed on 16 February 2021).

2.2. Eligibility Criteria

We adapted the eligibility criteria used in the previous reports [27] to identify non-
interventional and quantitative studies assessing the psychological impact of COVID-19
among college students. Studies were grouped according to the type of psychological
morbidity observed, location (continent/country), quality score, and assessment method.
Studies were included which met the following criteria: (1) use of the English language;
(2) published from the inception of the pandemic to 27 July 2020; (3) utilized survey tools
with good psychometric properties, and (4) full texts of the studies were available. Studies
with the following characteristics were excluded: (1) Studies performed on populations
other than students; (2) study designs utilizing descriptive, mixed-methods, qualitative
approaches; (3) studies with unclear methodology or unvalidated survey tools; (4) studies
using a language other than English; (5) studies conducted after 27 July 2020; (6) studies
conducted among adolescents/students with pre-existing mental conditions, such as
Attention Deficit Hyperactivity Disorder (ADHD); and (7) studies lacking the individual
estimates for students.

2.3. Sources of Information

A search strategy was adapted from previous reports [27]. Library databases, includ-
ing Medline (1946–2020), Embase (1974–2020), CINAHL (1937–2020), PsycINFO (1872–2020),
and Scopus (1970–2020), were systematically searched.

2.4. Search Strategy

An experienced medical librarian (NS) designed the Medline search and then trans-
lated that search for use in the other databases [27]. When available, a search limit to
the English language was applied, as was a publication date limit of 1 December 2019
to 27 July 2020. The search strings consisted of natural language terms and (when avail-
able) controlled vocabulary representing the concepts of “COVID-19” and “psychological
outcomes.” A detailed search strategy can be found in Appendix A, Box A1.

2.5. Selection Process

The search results were imported to Rayyan for the screening process. Two inves-
tigators (KB and MS) were involved in the screening of titles and abstracts to assess the
articles’ relevance with the research objective (Figure 1, Identification step). During the
second level of screening, KB and MS independently evaluated all potential full-text arti-
cles (Figure 1, Screening step). In case of disagreements, the consensus among reviewers
was built through discussions. The included publications addressed the psychological
outcomes of COVID-19 among students. If multiple studies from the same authors were
found, only the most recent manuscript was included in the analysis to avoid duplicate
data bias. If any data discrepancies were noted in the articles, corresponding authors were
contacted for verification.

2.6. Data Collection

Full-text articles were obtained for all studies that initially met the inclusion criteria.
Two independent reviewers (KB and RB) abstracted all studies for potential inclusion and
quality using a customized data abstraction form, resulting in an interrater agreement
of 81%. Inconsistencies between reviewers were adjudicated by a third independent

3
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reviewer (MS). Information related to study authors, publication year, study location,
gender distribution, number of subjects, type of survey tool with the cut-off criteria, and the
proportion of subjects with positive psychological outcomes were collected in a spreadsheet.
Data were reviewed twice to ensure accuracy. We also attempted to contact corresponding
authors of the primary studies to verify the accuracy of data points (if needed).

N

n n

Figure 1. Preferred reporting items for systematic reviews and meta-analyses (PRISMA) flow diagram detailing all steps of
screening with reasons for exclusion.

2.7. Assessment of Risk of Bias in Primary Studies

The National Institutes of Health (NIH) quality assessment tool was utilized for the risk
of bias assessment. Two reviewers (KB and MS) independently evaluated the risk of bias
and assigned the quality scores based on the tool’s dictionary and guidelines (Appendix A,
Table A1). The overall quality score was assigned according to the tool guidelines. In case
of disagreements, the consensus among reviewers was built through discussions.

2.8. Measures of Effect and Data Analysis

The Comprehensive Meta-Analysis Package (CMA version 3.0, Englewood, NJ, USA)
was utilized to compute the pooled estimates of psychological outcomes, including anxiety,
depression, and other psychological indicators. The effect measure was the proportion of
anxiety and depression events. The logit transformation of the proportions was used to
meta-analyze the data. The Clopper–Pearson method was used to calculate exact confi-
dence intervals for individual studies. Owing to methodologic differences across studies, a
random-effects model was used to extract the pooled estimate [32]. Substantial heterogene-
ity was defined as I2 > 75% [33]. Subgroup analyses by continent (Asia vs. other), country

4
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(China vs. other), survey tool, study quality, gender, and levels of psychological outcomes
were performed. Sensitivity analysis or leave-one-out analysis was also conducted to deter-
mine the impact of different weights assigned to each study on the final results. Funnel
plot and Egger linear regression test statistics were utilized for publication bias [27,34].
p-values less than 0.05 were considered significant.

2.9. Assessment of Evidence

We assessed the certainty of the overall evidence based on the quality of individual
studies and scientific rigor of the methodology used in each study. Two reviewers assessed
the quality of the evidence and did not know each other’s decision.

3. Results

3.1. Selection of the Dtudies

A total of 7276 relevant records were identified following systematic and manual
search (Figure 1). The titles of the remaining 3860 records (after removing 3416 duplicates)
were screened, of which only 489 articles advanced to the abstract screening step. Only
78 articles were found eligible (51 articles excluded) for the full-text screening, which later
reduced to 27 articles for the final review or analysis. Reasons for exclusion are listed
in Figure 1.

3.2. Characteristics of Included Studies

Twenty-seven studies (Appendix A, Table A2) [19,25,35–59] with a sample size of
90,879 students were finally assessed for generating pooled estimates. Eighteen studies
were from Asia (14 from China, 1 from India, 1 from Israel, 1 from Jordan, and 1 from Saudi
Arabia), seven were from Europe (two from Turkey, one from France, one from Greece, one
from Italy, one from Russia and Belarus, and one from Albania), and two were from South
and North America (one each). The median number of individuals across studies ranged
from 66 to 44,447, with males constituting only 35% (n = 31,536) of the entire population.
The remaining 50.4% (n = 45,824) of the sample constituted females. For the remaining 15%
of the gender data, individual estimates for students were not provided.

3.3. Risk of Bias in the Included Studies

Eleven studies were assigned good quality scores [19,25,35,38,43,44,47,48,56,58,59] and
sixteen studies were identified as of medium or fair quality [36,37,39–42,45,46,49–55,57]
(Appendix A, Table A2). The kappa statistic (inter-rater agreement) was 89.5%.

3.4. Meta-Analysis
3.4.1. Anxiety

The pooled prevalence of anxiety in twenty studies [19,35,36,38–40,42–44,47,50–59]
with a sample size 84,097 was 39.4% (95% CI: 28.6,51.3; I2 = 99.8%; p-value < 0.0001; Table 1,
Figure 2). Sub-analyses by additional categorical moderators, including gender, quality
of study, continent, country, type of survey tool, and anxiety level were also conducted.
Results of sub-analyses are given in Table 1.

3.4.2. Depression

The pooled prevalence of depression in fourteen studies [19,25,36,38,40,43,44,46–49,57–59]
with a sample size 61,392 was 31.2% (95% CI: 19.7,45.6; I2 = 99.8%, p < 0.0001, Table 2,
Figure 3). Sub-analyses by additional categorical moderators, including gender, quality
of study, continent, country, type of survey tool, and level of anxiety was also conducted
(Table 2).
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Table 1. Pooled estimates of anxiety by categorical moderator variables (subgroup analyses).

Overall Number of Studies Proportion (%) 95% CI I2 p-Value References

Anxiety prevalence 20 34.4% 29.5,39.7 99.1% <0.0001 [19,35,36,38–40,42–44,47,50–59]

Subgroup Analysis

Categories Subgroups Number of Studies Proportion (%) 95% CI I2 p-Value References

Quality
Good 9 29.3 16.8,45.8 99.8% <0.0001 [19,35,38,43,44,47,56,58,59]

Medium 11 48.4 33.0,64.1 99.6% <0.0001 [36,39,40,42,50–55,57]

Continents
Asia 13 30.4 20.0,43.4 99.8% <0.0001 [19,35,36,38,42,44,50,53,54,56–59]

Other 7 57.5 38.6,74.4 98.8% <0.0001 [39,40,43,47,51,52,55].

Countries
China 11 25.5 16.7,36.9 99.8% <0.0001 [19,35,36,38,42,44,53,56–59]

Other 9 58.7 44.0,72.0 98.7% <0.0001 [39,40,43,47,50–52,54,55]

Assessment
GAD 8 33.0 18.1,52.3 99.4% <0.0001 [35,38,43,44,53,54,57,59]

Other 12 43.9 28.9,60.1 99.8% <0.0001 [19,36,39,40,42,47,50–52,55,56,58]

Gender
Female 5 34.6 20.5,52.0 99.0% <0.0001 [54,56–59]

Male 5 22.9 36.3,52.5 98.3% <0.0001 [54,56–59]

Level of
Anxiety

Mild 7 73.7 63.8,81.7 96.9 <0.0001 [44,53–57,59]

Moderate 7 23.1 16.2,31.8 97.7 <0.0001 [44,53–57,59]

Severe 7 7.0 4.8,11.3 92.3 <0.0001 [44,53–57,59]

GAD: Generalized Anxiety Disorder.

Figure 2. Forest plot showing pooled estimates of anxiety among students.
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Table 2. Pooled estimates of depression by categorical moderator variables (subgroup analyses).

Overall Number of Studies Proportion (%) 95% CI I2 p-Value References

Depression prevalence 14 31.2 19.7,45.6 99.8% <0.0001 [19,25,36,38,40,43,44,46–49,57–59]

Subgroup Analysis

Categories Subgroups Number of Studies Proportion (%) 95% CI I2 p-Value References

Quality Good 9 29.7 16.4,47.7 99.8% <0.0001 [19,25,38,43,44,47,48,58,59]

Medium 5 34.0 15.6,59.0 99.3% <0.0001 [36,40,46,49,57]

Continents
Asia 10 27.3 15.6,43.2 99.8% <0.0001 [19,35,36,38,42,44,50,53,54,56–59]

Other 4 42.2 19.3,69.1 99.3% <0.0001 [40,43,47,48]

Countries
China 8 27.3 14.4,45.6 99.8% <0.0001 [19,25,36,38,44,57–59]

Other 6 36.8 18.8,59.5 99.1% <0.0001 [40,43,46–49]

Assessment
PHQ 7 33.9 18.3,53.9 99.5% <0.0001 [25,38,43,44,48,57,59]

Other 7 28.7 14.9,48.0 99.6% <0.0001 [19,36,40,46,47,49,58]

Gender
Female 5 32.4 20.0,44.8 96.4% <0.0001 [44,49,57–59]

Male 5 26.0 16.9,37.8 95.5% <0.0001 [44,49,57–59]

Level of
Anxiety

Mild 4 55.6 35.8,73.7 90.5% <0.0001 [44,48,57,59]

Moderate 4 30.4 17.5,47.5 97.4% <0.0001 [44,48,57,59]

Severe 4 16.1 8.2,29.3 96.9% <0.0001 [44,48,57,59]

PHQ: Patient Health Questionnaire.

Figure 3. Forest plot indicating the pooled estimates of depression among students.

3.4.3. Other Psychological Outcomes

The pooled prevalence of stress in three studies [39,41,58] with a sample size of
1799 was 26.0% (95% CI: 7.7,59.5; I2= 98.9%, p < 0.0001). Post-traumatic stress disorder
(PTSD) in a sample of 4242 students across three studies [25,38,43] was 29.8% (95% CI:3.0,
85.4; I2 = 99.8%, p < 0.001). The overall prevalence of impaired sleep quality among
three studies [46,47,58] in a sample size of 698 was 50.5% (95% CI:23.9,76.8; I2 = 97.6%;
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p < 0.001). Suicidal ideation was assessed in only two studies [38,40] with rates of 31.3%
and 63.3% respectively.

3.4.4. Publication Bias

Except anxiety (p = 0.11), P values of Egger test indicate insignificant publication bias
for depression (p = 0.17), stress (p = 0.68), sleep disturbances (p = 0.99), and PTSD (p = 0.78).

3.4.5. Certainty of the Evidence

All primary studies were cross-sectional; therefore, the quality of the evidence would
be moderate. However, most of the studies included in this analysis were of fair and good
quality, which contributes to the certainty of the current meta-analysis evidence.

4. Discussion

The current metanalysis included 27 studies with a sufficiently large sample of
(N = 90,879) college students to explore psychological dimensions during the pandemic.
Prior studies and a few systematic review protocols [26] investigated the association
between psychological health outcomes and COVID-19, but quantitative synthesis was
lacking. To our knowledge, the current meta-analysis provides the first collective evidence
of the negative psychological burden of COVID-19 on the mental health of college students.
This evidence is critical to inform colleges, universities, and other educational institutions in
designing interventions and policies to improve college students’ mental health. Previous
global evidence indicated that psychological morbidities were long-standing issues among
college students even before the pandemic, with nearly 50% of mental issues starting at an
early age of 14 years [60–62]. Globally, suicide remains among the leading causes of death
among adolescents, which warrants the need to develop early interventions to address this
population’s mental health and emotional needs [62]. The consequences of not addressing
these concerns during the early phases of life will be dire. A lack of early intervention may
lead to psychological morbidities in later life phases [62]. Regarding the pandemic, it is
important to intervene early to promote post-traumatic growth among students in existing
and repairing phases of the pandemic. Our findings suggest a higher prevalence of anxiety
(39.4%), depression (31.2%), and stress (26.0%) than those reported in the pre-pandemic pe-
riod with 22.1% anxiety, 19.7% depression, and 13.4% stress [60–62]. Corollaries associated
with COVID-19, including uncertainty and fear, exert an additional driving force to explain
these rising trends [24]. The timeline to graduation, sudden transition to virtual learning,
quality and logistics of internships, and post-graduation plans are all in uncertainty, caus-
ing significant distress among college students [24,52]. Association of other contributing
factors, such as compliance to the new rules, propagation of ambiguous messages through
media, and lack of scientific understanding, need to be explored fully to design a holistic
public health approach to address mental health challenges among college students [60,62].

Additionally, young people like to socialize and indulge in parties and celebrations,
which have been restricted in pandemic times, adding to their frustration levels [52,53,57].
Some students who receive counseling services have not been able to receive such support.
Many students who work part-time jobs have lost their employment (voluntarily or em-
ployer initiated) during COVID-19, causing financial distress [24,52,53,57]. According to
a study of 69,054 French students, nearly 42.8% of students reported having at least one
negative mental health outcome; of those, only 12.4% sought assistance from healthcare
professionals [24]. The stigma associated with seeking mental health support has been
cited as a primary factor of underreported mental health issues among adolescents [62].
Among risk factors, the female gender is associated mainly with psychosocial health [24,53].
Females were twice as likely as males to experience mental health issues [24]. Our study
found a significant gender gap in psychological morbidities. Females had significantly
higher anxiety levels (34.6% vs. 22.9%) and depression (32.4% vs. 26.0%) than males. This
finding was consistent with previous studies [24,63,64]. The gender differences may be
attributed to a higher prevalence of pre-existing mental health conditions among females
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than males, complicated by introversion, higher sensitivity to traumatic events, and other
factors, including hormonal imbalances and genetic vulnerability, and a higher mental
health stigma among men [64–66]. Additional evidence reported that it is likely that mental
health issues among men are underreported because of their tendency not to seek help
from others [67].

We found a wider variation while making country comparisons. Anxiety and depres-
sion reported out of Asian countries were lower compared to other countries. Traditional
close-knit family systems in Asia can be a protecting factor overriding one significant risk
factor of social isolation, which has shown to contribute to increased risk of mental health
issues [66]. Additionally, Asian countries, especially China and India, have traditional
medicine with products and services widely available that are acceptable, affordable, and
culturally appropriate. Most importantly, these have been adopted by the various Asian
countries’ health care systems [68]. However, the efficacy of traditional medicine has not
been fully proven in counteracting mental health problems.

4.1. Strengths and Limitations

This meta-analysis is the first to assess the psychological impact of COVID-19 among
students. It is urgent and essential to know the global scope of the issue. This population
group is already facing a disproportionate burden of psychological morbidities even before
the pandemic. This study also has some limitations. First, the self-reporting nature of the
data collected by the studies in our meta-analysis might not be an accurate representation of
the clinical diagnosis of the psychological illness. Second, sampling bias may exist because
nearly 66.6% (18 out of 27) of the studies were conducted in Asia and predominantly China
(51.8%; 14 out of 27). The larger pool of studies from China may presumably be due to the
greater interest of the Chinese researchers in unfolding the epidemiology of COVID-19,
as China was the first country to be affected by COVID-19. Other countries might have
other research priorities prior to the pandemic inception, which occurred two months
following the pandemic emergence in China. Third, all studies included in this meta-
analysis were cross-sectional, which only account for prevailing circumstances, thereby
lacking a longitudinal aspect to encounter temporality. Fourth, the studies included were
only published in the English language, which might have introduced a language bias.
Last, most of the studies included in this meta-analysis did not provide the year-wise,
program (undergraduate/postgraduate), and type of course (e.g. STEM vs. non-STEM)
stratifications of the students, which restricted our ability to determine differences in
psychological morbidities among these groups. Future studies can be designed to account
for differences in psychological outcomes across different groups of students to design a
more targeted interventional approach.

4.2. Implications for Practice

This study advocates for designing and implementing appropriate interventions or
programs to promote the mental health of students. The new policies and interventions
will need to address gender differentials, such as designing tailored interventions for girls
to address their specific needs. The use of telehealth has also been expanded in COVID-
19, which can be used to offer remote counseling interventions across school or college
campuses. Online implementation of mental health programs should be emphasized in
lower or middle-income countries, which was reported to be a neglected field despite
having good internet use [68]. Regular counseling centers for in-person visits across
campuses with limited access to technology can also be beneficial. Besides, efforts should be
directed towards increasing the quality of mental health services provided to the students.
Mental health services provided by trained staff are improving. However, there are some
gaps to be filled. According to the Association for College and College Counseling Center
Directors (AUCCCD), comprising counseling directors of educational institutions from
the United States, Canada, Europe, the Middle East, Asia, and Australia, one in five
centers on their campus were reported to be lacking the optimum quality of mental
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health services [61,62]. The guided ways of stress management as implemented in certain
universities in the US can be tailored towards a more comprehensive virtual delivery
during the times of COVID-19. The American Council on Education advisory for the
leadership ensures readiness of campuses for handling the increased burden on students’
mental health. This involves regularly performing the needs assessment of college students
from diverse backgrounds to design prospective policies and interventions. Healthy Minds
Study or the American College Health Association-National College Health Assessment
are examples that can be launched campus-wide to collect data for assessment and targeted
intervention development.

5. Conclusions

College students bear a disproportionate burden of mental health problems world-
wide, with females having higher anxiety and depression levels than males. This study’s
findings underscore the need to develop appropriate public health interventions to address
adolescents’ emotional, psychological, and social needs. The policies should be reflective
of demographic and socioeconomic differentials.
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Appendix A

Box A1. Detailed search strategy (executed 27 July 2020) for the identfication of records discussing the psychological impact of
COVID-19 among college students

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed Citations and Daily <1946 to 27 July 2020>
Search Strategy:
——————————————————————————————————————-
1 (2019nCoV or 2019-nCoV or coronavirus or coronavirinae or (corona adj3 (virinae or virus)) or “Corona virinae19” or “Corona
virinae2019” or “corona virus19” or “corona virus2019” or Coronavirinae19 or Coronavirinae2019 or coronavirus19 or coronavirus2019
or covid19 or COVID-19 or SARS-CoV-2 or “Severe Acute Respiratory Syndrome Corona virus 2” or “Severe Acute Respiratory
Syndrome Coronavirus 2”).ti,ab,kw. [covid-19 keywords] (46270)
2 coronavirus/ or Coronavirus Infections/ [covid-19 MeSH] (19104)
3 or/1-2 [covid-19 set] (48733)
4 mental health/ or mental fatigue/ or Affective Symptoms/ or psychological distress/ [Mental health MeSH] (53257)
5 (emotional disturbanc* or affective symptom* or Alexithymia* or ((mental or psychological) adj3 (fatigue or health or status or
distress or well-being)) or psychosocial).ti,ab,kw. [mental health keywords] (283768)
6 or/4-5 [mental health set] (305532)
7 Stress, Psychological/ or occupational stress/ or compassion fatigue/ or burnout, psychological/ or burnout, professional/
[stress MeSH] (131108)
8 (stress* or "adaptation syndrome" or (caregiver adj4 (burden or fatigue)) or "compassion fatigue" or "reality shock" or "social
defeat").ti,ab,kw. [stress keywords] (842732)
9 or/7-8 [stress set] (897231)
10 Depression/ or anhedonia/ [depression MeSH] (119688)
11 (depression or depressed or anhedonia or dysphoria or dysthymia or melancholia or sadness).ti,ab,kw. [depression keywords]
(404119)
12 or/10-11 [depression set] (436174)
13 anxiety/ or catastrophization/ [anxiety MeSH] (81955)
14 (anxiety or Catastrophiz* or hypervigilan* or nervousness).ti,ab,kw. [anxiety keywords] (195877)
15 or/13-14 [anxiety set] (218337)
16 "Sleep Initiation and Maintenance Disorders"/ [insomnia MeSH] (13134)
17 (drowsiness or dyssomnia* or hypersomnia* or insomnia* or parasomnia* or sleepless* or sleepwalk* or somnambul* or
somnolen* or sopor or (sleep adj5 (disorder* or disturbance* or fragmented or debt or depriv* or walk*))).ti,ab,kw. [insomnia
keywords] (77668)
18 or/16-17 [insomnia set] (80743)
19 or/6,9,12,15,18 [psychosocial outcomes set] (1621212)
20 and/3,19 [final set] (2483)
21 limit 20 to yr=“2019 -Current” (2313)
22 limit 21 to english language (2221)
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Abstract: The COVID-19 epidemic has had a huge impact on the mental state of human beings due
to its high infection and fatality rates in early 2020. In this paper, a cross-sectional online survey
was designed to understand the mental state of college students in a university located in Wuhan
city during the lockdown. Out of 1168 respondents, above 50% participants had obvious fear and
anxiety symptoms; anxiety and fear were 61.64% and 58.39%, respectively. Conformity (49.49%),
invulnerability (26.11%), insensitivity (21.49%) and rebelliousness (12.41%) symptoms also appeared.
Meanwhile, it was revealed that the senior students experienced more anxiety than the freshmen.
Moreover, it was found that the psychological symptoms (except for the insensitivity symptom)
had no significant difference in gender, residence and annual household income after the one-way
analysis of variance.

Keywords: psychological symptom; college student; COVID-19; lockdown

1. Introduction

In December 2019, COVID-19 first broke out in Wuhan city [1]. The virus could be
spread by a person-to-person pattern including direct transmission, inhalation transmission
and contact transmission. Afterwards, the virus quickly spread to China and the world [2].
Hence, COVID-19 was defined as a public health emergency of international concern
on 30 January 2020 by the World Health Organization (WHO) and declared a pandemic
on 12 March 2020 [3]. Up to 5 December 2020, there had been over 66 million reported
confirmed cases of COVID-19 and 1.5 million deaths [4]. Wuhan city in the Hubei Province
firstly implemented a Level 1 response to the public health emergency and a lockdown
on 23 January 2020 due to the high fatality rate [1]. All public traffic was stopped and the
movement of individuals was restricted. Most of the people, except for those involved
in epidemic prevention and control, the police and few workers of necessary industries,
were required to stay at home [5,6]. After Wuhan city, the government of all provinces
in China implemented a Level 1 response to the public health emergency on 29 January
2020 [7]. Hence, all campuses of the universities in China were mandated to be closed
in the spring of 2020 and the college students were required to stay at home and have
their courses online to complete their academic study plan [8]. The long time of the
lockdown caused people to get information, including a lot of fake news, from the media
or the internet, which inevitably led to a stress response [9]. The transmission routes,
origin and treatments of COVID-19 were not clearly understood at the early epidemic
stage and the individual was only isolated in the home. Social interaction, physical
activities and entertainment were prohibited and the normal living style was changed [10].
Meanwhile, surfing time increased and sleep and diets were irregular [11]. Thus, the long
lockdown caused severe psychological symptoms such as anxiety, depression, insomnia
and fear to the people isolated at home [12]. Qiu et al. carried out a survey and received
52,730 valid responses from 36 provinces as well as Hong Kong, Macau and Taiwan
on 10 February 2020; they reported that 35% of the population in China experienced
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psychological distress during the COVID-19 epidemic [13]. A total of 1210 respondents
from 194 cities in China took part in the survey within the first two weeks of the COVID-19
outbreak and the results of Wang et al. demonstrated that 28.8% of respondents had an
anxious symptom of a moderate to severe level and 16.5% experienced moderate to severe
depression symptoms [14]. Mazza et al. claimed that females exhibited a greater level
of distress than males and had a higher level of anxiety. In addition, the respondents
of the age of 18–30 and above 60 years were easier to be affected by distress than those
with an age range of 30–60 [15]. College students are in the late adolescence stage with
a high neurodevelopmental risk. Moreover, the supervision or attention from parents
was significantly decreased [16] and college students were more vulnerable than the
adults [12]. It was found that 7.7% of students were depressive, which was higher than
that of the general population during the COVID-19 pandemic [17]. Anxiety, depression,
sleep difficulties and stress were regarded as the main manifestations of the psychological
symptoms in the disaster [18,19]. Wang et al. reported that the psychological symptoms
for college students were moderate to severe anxiety (28.8%), depression (16.5%) and stress
(8.1%) [20]. Fu et al. investigated the influence of variables such as sex, age, grade, place
of residence and parent’s education level on the anxiety of college students and claimed
that the anxiety level of the students in the rural regions was higher than that of the urban
regions and that the female students experienced more anxiety than the male students due
to their biology [21].

In this paper, a cross-sectional online survey was designed to acquire the mental
state of college students in a university of science and technology located in Wuhan city
during the lockdown and the impact of the residence region (urban or rural), grade, gender
and annual household income on the psychological symptoms was assessed. The survey
results will help the office of student affairs to understand the mental state of the students.
Based on previous publications, it was hypothesized that:

Hypothesis 1. There is a significant difference of psychological symptoms with regard to the gender.

Hypothesis 2. There is a significant difference of psychological symptoms with regard to the residence.

Hypothesis 3. There is a significant difference of psychological symptoms with regard to the annual
household income.

2. Materials and Methods

The survey was designed according to a study conducted in a Chinese university [22],
the Generalized Anxiety Disorder 7-Item Scale (GAD-7) [23] and the guiding principles of
emergent psychological crisis intervention in COVID-19 [24]. Information such as age, gen-
der, grade, health state, residence, annual household income and grade were collected using
single item measures. Anxiety was obtained according to GAD-7 and Cronbach′s alpha
coefficient was 0.901. Invulnerability, conformity, insensitivity, rebelliousness and bravado
were measured by a Likert-type scale of 1–4; “1 = Never or very rare”, “2 = Sometimes”,
“3 = Often” and “4 = Very often or always”. The risk level of the living region was decided
according to the data from the National Health Commission of the People’s Republic of
China (a high risk region ≥ 50 confirmed cases in two weeks; the moderate risk region
had < 50 confirmed cases and had new confirmed cases in two weeks; the mild risk region
had no new confirmed case in two weeks). The cross-sectional survey was carried out
from 1 April to 1 June 2020. The Questionnaire Star (https://www.wjx.cn, accessed on
30 June 2020) was used as the platform of this survey. The participants were recruited
from the Wuhan University of Science and Technology (WUST) and the website of the
survey was shared in WeChat or a QQ group of the students of WUST. Before the survey,
an electronic informed consent was signed online. The participants were informed that
the survey was anonymous and they could reject the survey for any reason. The study
was approved by the Ethics Committee of Wuhan University of Science and Technology
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(protocol code 20200407, 4 February 2021). All data were analyzed by SPSS software and a
one-way analysis of variance was applied to assess the significance of each factor.

3. Results

3.1. Characteristics of Participants

A total of 1168 students completed the survey (1237 students were informed and
the valid rate was 94.4%). The age of the participants was 17–25; the numbers of fresh-
men, sophomores, juniors, seniors and graduate students were 397, 328, 102, 68 and 273,
respectively. Of the respondents, 34.93% were female and 65.07% were male. A total of
599 lived in an urban region and 569 lived in a rural region. The annual household incomes
were above 0.8 million (0.17%), 0.4–0.8 million (1.71%), 0.2–0.4 million (11.39%) and below
0.2 million (86.73%). About 99.66% participants were healthy and 0.34% were exposed,
and no suspicion or infected existed. The number of participants who lived in the low risk
regions was 385 (32.96%); those in the middle risk regions and the high risk regions were
681 (58.30%) and 102 (8.73%), respectively. The demographic characteristics of participants
is summarized in Table 1.

Table 1. Demographic characteristics of participants (n = 1168).

Characteristics Frequency

Gender
Male 408 (34.93%)

Female 760 (65.07%)

Grade

Freshmen 397 (33.99%)
Sophomore 328 (28.08%)

Junior 102 (8.73%)
Senior 68 (5.82%)

Graduate student 273 (23.37%)

Residence
Rural 569 (48.72%)
Urban 599 (51.28%)

Annual household income
(RMB million)

>0.8 2 (0.17%)
0.4–0.8 20 (1.71%)
0.2–0.4 133 (11.39%)

<0.2 1013 (86.73%)

Health state

Regular 1164 (99.66%)
Exposed 4 (0.34%)

Suspicion 0 (0.00%)
Infected 0 (0.00%)

Risk level of living region
Low 385 (32.96%)

Middle 681 (58.30%)
High 102 (8.73%)

3.2. Psychological Symptoms of College Students during the Epidemic

Table 2 presents that most of the respondents had symptoms of fear and anxiety. A total
of 58.39% participants experienced fear due to the high contagion level of COVID-19 and
the mild, moderate and severe symptoms were 49.14%, 8.22% and 1.03%, respectively.
At the same time, about 62.64% students had anxiety symptoms during the epidemic;
moderate and severe anxiety were 0.02% and 6.51%, respectively.

3.3. Distribution of Anxiety by the Grade of College Students

It can observe from Table 3 that the high grade students had higher levels of anxiety
than that of the freshmen and the percentage of freshmen, sophomores, juniors, seniors
and graduate students who had fear symptoms were 53.15%, 61.59%, 58.82%, 60.29% and
61.54%, respectively.
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Table 2. Psychological symptoms of college students during the COVID-19 epidemic.

Psychological Symptoms Normal Mild Moderate Severe

Fear 41.61% 49.14% 8.22% 1.03%
Anxiety 38.36% 54.02% 0.00% 6.51%

Invulnerability 73.89% 22.86% 2.23% 1.03%
Conformity 50.51% 40.5% 8.3% 0.68%

Bravado 88.01% 11.04% 0.77% 0.17%
Rebelliousness 87.59% 10.36% 1.71% 0.34%

Insensitivity 78.51% 18.84% 2.05% 0.6%

Table 3. Distribution of anxiety by the grade.

Level of
Anxiety

Freshman Sophomore Junior Senior Graduate
Total

Number

Normal 46.85% 38.41% 41.18% 39.71% 38.46% 486
Mild 44.33% 50.61% 51.96% 52.94% 52.38% 574

Moderate 7.56% 9.76% 4.90% 5.88% 9.16% 96
Severe 1.26% 1.22% 1.96% 1.47% 0.00% 12

3.4. Analysis of the Significance of Factors

A one-way within subject analysis of variance (ANOVA) was applied to assess the
significance of each factor such as the gender, residence and annual household income,
as shown in Tables 4–6. Table 4 demonstrates that the F values of the ANOVA were below
3.0 and the p values were above 0.05. Hence, it could be said that there was no difference in
regard to the residence. Thus, Hypothesis 1 was not supported.

Table 4. The difference in psychological symptoms across the residences.

Variance
Residence (Mean ± SD)

F p
Urban (n = 599) Rural (n = 569)

Invulnerability 1.31 ± 0.58 1.30 ± 0.54 0.167 0.683
Conformity 1.58 ± 0.67 1.60 ± 0.67 0.146 0.703

Fear 1.68 ± 0.68 1.70 ± 0.65 0.218 0.641
Bravado 1.15 ± 0.41 1.11 ± 0.33 2.728 0.099

Rebelliousness 1.15 ± 0.46 1.14 ± 0.39 0.098 0.754
Insensitivity 1.26 ± 0.53 1.24 ± 0.49 0.436 0.509

Anxiety 2.32 ± 0.65 2.33 ± 0.64 0.071 0.790
F, test statistic; p, probability value.

Table 5. The impact of the risk level of the residence on anxiety.

Risk Level
of Residence

Normal Mild and Moderate Severe Total

High 25 (24.51%) 64 (62.75%) 13 (12.75%) 102 (8.73%)
Medium 255 (37.44%) 381 (55.95%) 45 (8.29%) 681 (58.30%)

Low 168 (43.64%) 186 (48.31%) 31 (8.05%) 385 (32.96%)

Table 6. The impact of the risk level of the residence on fear.

Risk Level
of Residence

Normal Mild Moderate Severe Total

High 32 (31.37%) 51 (50.00%) 16 (15.69%) 3 (2.94%) 102 (8.73%)
Medium 253 (37.15%) 366 (53.74%) 56 (8.22%) 6 (0.88%) 681 (58.30%)

Low 201 (52.21%) 157 (40.78%) 24 (6.23%) 3 (0.78%) 385 (32.96%)

The impact of the risk level of the residence on the anxiety variation of participants
is demonstrated in Table 5. It was found that 8.73% lived in a high risk level region;
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58.30% and 32.96% were in the regions of medium and low risk levels. At the same time,
the participants who lived in the medium and high risk level regions had greater anxiety
than those of the low risk level regions. In addition, most of the participants appeared in
the mild level of anxiety in this study.

Similar to the case of anxiety, the participants located in the safer regions experienced
less fear, as shown in Table 6. The fear level of most of the participants was normal and
mild. The safer areas had fewer restrictions and the participants could have more social
interactions, physical activities and supplies, which was of benefit for good emotions.

According to Table 7, the F values of all psychological symptoms were below 3.0 and
the p values were also above 0.05. Hence, it can be said that there was no obvious difference
in regard to the gender so Hypothesis 2 was not supported.

Table 7. The difference in psychological symptoms across the genders.

Variance
Gender (Mean ± SD)

F p
Male(n = 760) Female (n = 408)

Invulnerability 1.40 ± 0.50 1.20 ± 0.41 2.400 0.128
Conformity 1.60 ± 0.75 1.63 ± 0.56 0.032 0.858

Fear 1.60 ± 0.60 1.77 ± 0.73 0.722 0.400
Bravado 1.15 ± 0.49 1.03 ± 0.18 1.421 0.239

Rebelliousness 1.10 ± 0.31 1.03 ± 0.18 0.925 0.341
Insensitivity 1.25 ± 0.44 1.23 ± 0.50 0.014 0.905

Anxiety 1.95 ± 0.60 2.17 ± 0.70 1.281 0.263
F, test statistic; p, probability value.

Table 8 demonstrates that there were no significant differences in invulnerability,
conformity, fear, bravado, rebelliousness and anxiety in regard to the annual household
income so Hypothesis 3 was not supported. However, the economical level of the family
had an obvious influence on insensitivity during the epidemic period (F = 3.668, p = 0.033).
The students with a medium annual household income had a high level of psychological
symptoms such as invulnerability, conformity, fear, rebelliousness and insensitivity and the
participants who had the highest annual household income had the highest level of anxiety.

Table 8. The difference in psychological symptoms across the annual household income.

Variance
Annual Household Income (RMB Million) (Mean ± SD)

<0.2 (n = 1013) 0.2–0.4 (n = 133) >0.4 (n = 22) F p

Invulnerability 1.26 ± 0.44 1.38 ± 0.52 1.33 ± 0.58 0.241 0.787
Conformity 1.64 ± 0.63 1.75 ± 0.71 1.00 ± 0.00 1.661 0.201

Fear 1.72 ± 0.69 1.75 ± 0.71 1.33 ± 0.58 0.464 0.631
Bravado 1.08 ± 0.35 1.13 ± 0.35 1.00 ± 0.00 0.149 0.862

Rebelliousness 1.05 ± 0.22 1.13 ± 0.35 1.00 ± 0.00 0.403 0.670
Insensitivity 1.18 ± 0.39 1.63 ± 0.74 1.00 ± 0.00 3.668 0.033 *

Anxiety 2.08 ± 0.70 1.88 ± 0.35 2.67 ± 0.58 1.584 0.216
F, test statistic; p, probability value; * p < 0.05.

4. Discussions

In this survey, over half of all college students surveyed had psychological symp-
toms of fear and anxiety during the epidemic of COVID-19. In the early epidemic stage,
the origin, transmission routes and suitable medicines were unknown. A lot of negative
information and rumors about the virus emerged in the media or on the internet and
governments had no time to debunk them. At the same time, college students were iso-
lated in the home and spent a lot of time browsing the internet; thus, a greater number of
negative psychological symptoms appeared [25]. College students are in the later stage
of adolescence and their mental states can be more easily affected by the information
from the internet or media [26]. Thus, the college students surveyed suffered from fear,
anxiety, invulnerability, conformity, bravado, rebelliousness and insensitivity symptoms.
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In this survey, 62.64% students had anxiety symptoms during the epidemic. Batra et al.
assessed the psychological impact of COVID-19 among college students and found that
the prevalence of anxiety in China was 25.5% compared with 58.7% in other regions [27].
The government strengthened the management of information released, the frequency of
news release conferences increased and information or knowledge acquisition methods
were also added. Thus, college students could know more information about COVID-19
and the cognition of COVID-19 was rebuilt. The level of the psychological symptoms
appearing in college students gradually decreased [26].

In addition, the high grade students experienced more anxiety. The emotion variation
was related to the worry of being infected, social support, income and academic delay [28].
The freshmen would not consider the graduation, employment and practice course [21],
which would relieve part of the stress and anxiety [29]. Moreover, the higher grade students
had greater academic pressure [21].

According to the results of Li et al., the risk level of the community had a linear
relationship with the psychological symptoms of the residents (Severe ≥ 10,000 confirmed
cases: Hubei province; Moderate = 1000–9999 confirmed cases: Guangdong, Henan, Hunan
and Zhejiang provinces; Mild ≤ 1000 confirmed cases: all other provinces) [30]. Budimir
et al. also thought that the risk level of the epidemic had a significant influence on mental
health, e.g., depression, anxiety and insomnia [31]. In this survey, it was revealed that about
0.6% respondents had infected relatives, which had a negative effect on the emotional state
of the students. However, Moghanibashi-Mansourieh claimed that belief was rebuilt after
the relatives recovered from COVID-19 and the infected relatives had a positive influence
on anxiety and stress reduction [32].

This survey revealed that there were no significant differences in gender, residence
and annual household income and all hypotheses were not supported although there were
significant differences of economy, infrastructure and policy of the central government
between the rural and urban regions in China. In general, the economic situation in
the rural regions was usually lower than in the urban region. At the same time, college
students had to complete their study online and the internet in the rural regions was worse
than in the urban regions [33]. Moreover, the urban regions had more hospitals and the
patients could be promptly treated [28]. Food and medical supplies were also preferentially
provided. However, rural regions usually have a low population density and the risk
level was lower than that of urban regions. Hence, the limits of COVID-19 prevention in
urban regions were stricter than those of the rural regions. Thus, there was no significant
difference in the psychological symptoms with regard to the residence.

Insensitivity symptoms seemed to have a significant difference in the annual house-
hold income. The participants with a 0.2–0.4 Chinese Yuan (RMB) million annual household
income had the highest level of insensitivity symptoms due to the middle-class family
having no financial pressures. Rossell et al. reported that people under economic stress
experience more negative emotions [34]. At the same time, the parents of the middle-class
families had more time to accompany the children. The participants who had the highest
household income had the highest anxiety because they were worried about their business.

Although females were more sensitive and emotional to the environment due to
biological factors and females experienced greater anxiety and fear in the disaster [35],
the present study also discovered that both female and male college students had similar
negative psychological symptoms during the epidemic of COVID-19. This conclusion was
consistent with previous studies [21,28].

In general, half of the participants had negative psychological symptoms. Suitable in-
tervening methods or strategies such as online psychological counseling and online mental
health education courses as well as opportunities for talking with classmates, friends or
teachers should be provided, which could be useful for building a positive attitude and ef-
fectively reducing the stress or psychological symptoms. Social support was also important
in maintaining the psychology of college students. In addition, the psychological resilience
of college students played an important role in safeguarding their mental health [12].
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Shorter studying hours, a reduced workload, keeping enough sleep time and regular eating
of healthy food were should be considered to improve the resilient mentality [36].

5. Limitation

This study had a few limitations, which limited the application of this finding in other
epidemics. Firstly, the study had a limited response of 1168 and all respondents came from
one university located in Wuhan city. The generalizability of this finding was insufficient.
Secondly, this study was undertaken between April and June, which was the medium stage
of COVID-19; the views could not represent the final view such as the influence of infected
relatives on the psychological symptoms of students. A secondary survey was necessary
and the dynamic variations of the psychological symptoms should be tracked. Thirdly,
the respondents were not equally distributed with regard to gender, grade and residence.
Lastly, all data from the survey were obtained by self-reporting.

Although there were a few shortcomings, this study gave the psychological symptoms
of college students in the COVID-19 epidemic, which was useful for choosing a suitable
method of psychological intervention.

6. Future Direction

This survey investigated the dependence of psychological symptoms such as fear,
anxiety, conformity, invulnerability, insensitivity and rebelliousness on the gender, resi-
dence and annual household income during the epidemic of COVID-19. A longitudinal
study of the psychological symptoms during and after the epidemic is necessary and
the severity of psychological symptoms can be understood. In addition, the relation-
ship between psychological symptoms and academic study also should be considered.
Lastly, it is also worth considering the influence of the suggested intervention methods on
psychological symptoms.

7. Conclusions

In general, all members of society have had a huge stress due to the high fatality
rate of COVID-19. Especially for relatives or friends who were infected by or exposed to
COVID-19, stress levels sharply increased. Thus, the body shows stress responses such as
the variation of emotions, biology, behavior and cognition. In this study, it was revealed
that half of the participants had obvious psychological symptoms during the epidemic of
COVID-19. The psychological symptoms of the college students were anxiety (61.64%),
fear (58.39%), conformity (49.49%), invulnerability (26.11%), insensitivity (21.49%) and
rebelliousness (12.41%). In addition, about 6.16% students had insomnia and 2.83% had
the symptoms of in-appetite.

Moreover, the results of the survey also presented that psychological symptoms had
no significant difference with regard to the gender, residence and annual household income
while the financial level of the family had an obvious influence on insensitivity symptoms
during the epidemic period. The survey also revealed that the senior students experienced
more fear and anxiety than the freshmen due to the worry about the academic study delay
and practice courses, graduation and employment.
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Abstract: Middle school students are of particular interest when examining the impact of the COVID-
19 pandemic because they are in a formative period for socioemotional development, and because
they are not as mature as adults, making them more vulnerable to the effects of the current pandemic.
This study seeks to examine determinants of protective behavior changes since COVID-19 among
middle school students. Participants were recruited through an official online flatform used by
public schools. The final sample included 328 middle school students in South Korea. A multiple
linear regression was conducted to explore what factors influence protective behavior changes
since COVID-19. Gender and health status were associated with protective behavior changes since
COVID-19. Family satisfaction was positively associated with protective behavior changes. Levels of
sanitation since COVID-19 and perceptions regarding the risk of COVID-19 were significantly related
to protective behavior changes. This study suggests to consider three factors–individual, family,
and environmental—in order to prevent middle school students from contracting and spreading
the virus.

Keywords: COVID-19; protective behavior changes; individual; family; environmental factor

1. Introduction

As of mid-December 2020, the World Health Organization has reported nearly 74 mil-
lion confirmed cases of COVID-19 and 1.6 million associated deaths worldwide [1]. In
South Korea, there have been 48,570 confirmed cases and 659 associated deaths since
COVID-19 emerged in Wuhan, China, in December 2019, and was identified as a new
coronavirus in January 2020 [1,2]. By mid-February 2020, the number of cases in South
Korea began to spread quickly, with the outbreak centered in the city of Daegu, southeast
of Seoul [3]. The South Korean government implemented protective measures against
the spread of COVID-19, including a national infectious disease plan stemming from the
2015 MERS outbreak; nationwide contact tracing efforts; and a ban on the export of face
masks [4,5]. Such policies that encourage protective behaviors such as social distancing
have been found to be effective in reducing the spread of COVID-19 [6]. Many of these
social distancing measures, such as school closures and the subsequent transition to online
learning, greatly affect adolescents, and researchers have found that the continued spread
of COVID-19 has many deleterious effects on adolescents’ mental, physical, and socioemo-
tional health [7–13]. Therefore, it is of interest to examine the extent to which adolescents
engage in protective behaviors against the spread of COVID-19, such as staying home and
being more diligent about hygiene, and what determinants influence such behaviors, so
that the spread of COVID-19 may be reduced [14].
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1.1. Literature Review
1.1.1. Impacts of the COVID-19 Pandemic on Adolescents

Emerging research has shown that since the COVID-19 pandemic emerged, adoles-
cents are at increased risk for various mental and physical health issues [7,10,11,13,15,16].
In a longitudinal study of adolescents in Shanghai, China conducted from January to March
2020, adolescents’ physical activity decreased significantly, from an average of 540 min per
week to 105 min per week [13]. In a 22-week longitudinal study of Australian adolescents,
there was also a significant decrease in physical activity after the government of New South
Wales implemented social distancing policies [17]. Similar findings were also reported
in a sample of adolescents in southern Croatia, with physical activity levels particularly
decreasing among boys [16].

Adolescents are also at increased risk for negative mental health outcomes since the
beginning of the COVID-19 pandemic [10,11,15]. A review of the preliminary literature
indicated an increased risk of posttraumatic stress disorder, depressive and anxiety symp-
toms among adolescents since the pandemic emerged [11]. Additionally, in a longitudinal
study with Norwegian adolescents, the prevalence of mental distress increased significantly
from February 2019 to June 2020 [15]. Moreover, in a survey of Canadian adolescents,
stress related to the pandemic was associated with increased feelings of loneliness and
depression [10].

1.1.2. Determinants of Adolescents’ Protective Behavior Changes Since COVID-19

Utilizing Bronfenbrenner’s ecological perspective on human development, deter-
minants at multiple levels of the ecological system (e.g., individual and family) impact
adolescents’ protective behavior changes since COVID-19 [18]. Such protective changes
may include increased handwashing; wearing a face mask; keeping distance from others;
and working or attending school from home [14]. One determinant of protective behavior
changes among adolescents that has emerged in the literature at the individual level is
gender [16,19–23]. Compared to their female counterparts, male adolescents in Norway,
Poland and Jordan, and young adult men in Switzerland were less likely to report protec-
tive handwashing behaviors [19–21,23]. Further, female adolescents in Poland and young
adult women in Switzerland reported higher compliance with social distancing behaviors
than their male counterparts, while no statistically significant difference by gender was
found in a sample of adolescents in the United States [20–22]. Across studies, females were
also found to be more likely than males to use hand sanitizer, avoid touching their face,
and wear a face mask [19–21].

Another determinant of protective behaviors is one’s perception of the risk of COVID-
19 [24–27]. In an online survey of Chinese adolescents, results showed that perception
of COVID-19 risk positively affected their understanding of and participation in social
distancing behaviors [27]. Additionally, results of a survey of adults in Qatar found that
the more highly they rated the danger of COVID-19, the more likely they were to socially
distance [24]. Similarly, in a sample of adults in Hong Kong, a structural equation model re-
vealed that perceptions of COVID-19 risk significantly affected compliance with protective
measures (e.g., handwashing, social distancing) [25]. Further, researchers administered a
survey to adults in Portugal and found that anxiety regarding COVID-19 and fear of death
from COVID-19 significantly predicted protective behaviors, mediated by one’s perception
of their own perceived risk [26].

Moreover, at the family level, the main determinant that has been examined in the
context of protective behavioral changes since COVID-19 is low parental monitoring [21].
Among Swiss young adults, low parental monitoring was associated with lower COVID-19
protective behavior compliance [21]. However, family factors such as conflict and emotion
expression were related with COVID-19 stressors [28]. Thus, it is of interest to determine
how COVID-19 stressors affect such family factors, which thereby may influence protective
behaviors against COVID-19 with the intention to reduce the spread of COVID-19 and
associated stressors.
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1.1.3. The Current Study

The unprecedented, rapid spread of COVID-19 has negatively affected mankind.
Middle school students are of particular interest when examining the impact of the COVID-
19 pandemic because they are in a formative period for socioemotional development, and
because they are not as mature as adults, making them more vulnerable to the effects of
the current pandemic. Although middle school students are greatly affected by COVID-19,
there are few studies looking at how COVID-19 affects them. In particular, we do not
know how their behaviors and lives have changed since COVID-19. Thus, this study
explores the relationships between possible indicators and protective behavior changes
among middle school students since the COVID-19 pandemic began. This study seeks to
(1) examine how individual factors such as age, gender and physical health influenced
protective behavior changes since COVID-19; (2) investigate how family factors such
as closeness and communication quality influenced protective behavior changes; and
(3) explore how environmental factors such as levels of sanitation since COVID-19 and
perceptions regarding the risk of COVID-19 influenced protective behavior changes since
the beginning of the COVID-19 pandemic.

2. Methods

2.1. Participants and Sampling

Participants were recruited through an official online flatform used by public schools.
The flatform is used as a communication tool between the schools and students and
all students are able to receive notices from the school through the flatform. For this
study, the target population was limited to middle school students enrolled in a public
school in Gyeonggi province, the most populous area in South Korea. Participants were
a convenience sample of middle school students. Data was collected from September to
October 2020. Questionnaires were created in Google Forms and a link for the online survey
was distributed through the public school’s online flatform. To protect students’ rights and
improve the quality of the items, the questionnaires were evaluated and refined by experts,
such as a middle school teacher. Participants received a $2 gift card as an incentive, and it
took about twenty minutes to complete the survey. A total of three hundred fifteen four
students participated. We excluded participants who declined consent to participate, either
by themselves or by their caregivers. 26 respondents did not consent to participate so we
excluded them in the final sample. As a result, the final sample included three-hundred
twenty-eight participants. Even though this study does not contain any private identifiable
information, this study was approved by the Institutional Review Board (#200810-1A).
Further, given that the participants are not adults, a consent form was provided to both
middle school students and their caregivers. Only middle school students whose caregivers
also agreed with the participation engaged in this study. In addition, we did not collect
any private information such as name, address, etc.

2.2. Measures
2.2.1. Protective Behavior Changes Since COVID-19

This scale measured to what extent middle school students changed their behaviors
since the emergence of the COVID-19 pandemic. Participants were asked if they had/were
“decreased outdoor activities”, “reduced frequency of social gatherings”, “more careful
about cleanliness”, and “increased time at home”. This measurement consisted of four
items which were rated on a five-point Likert-type scale. Response options for all items
ranged from 1 (strongly disagree) to 5 (strongly agree). All responses were summed with
higher scores indicating greater behavioral changes since COVID-19. Cronbach’s α of
behavioral changes since COVID-19 was 0.70 in this study (M = 16.85; SD = 2.82; ranging
from 4 to 20).
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2.2.2. Individual Factors

Age and gender were included as determinants in this study. In addition, respondents
reported on their health status, which was measured via the Health Status subscale [29,30].
This measure consists of five items which are rated on a five-point Likert-type scale. Middle
school students responded to the following questions: “I am in good physical health”,
“My body is in good physical shape”, “I am a well-exercised person”, “My body needs
a lot of work in be in excellent physical shape”, and “My physical health is in need of
attention.” The response options were as follows: Not at all characteristic of me; slightly
characteristic of me; somewhat characteristic of me; moderately characteristic of me; and
very characteristic of me. Two items were reverse-coded before analysis. We summed all
items and higher scores indicated that respondents had greater physical health status. In
this study, this scale had a Cronbach’s alpha of 0.67 (M = 16.23; SD = 3.63; ranging from 6
to 25).

2.2.3. Family Factors
Family Satisfaction

The Family Satisfaction Scale was used to measure how satisfied respondents were
with their family members [31]. This scale consists of ten items with a five-point Likert-type
scale. For each item, participants were asked to indicate whether they were very dissatisfied,
somewhat dissatisfied, generally satisfied, very satisfied, or extremely satisfied. Specific
statements include the following: “The degree of closeness between family members”,
“Your family’s ability to cope with stress”, “The quality of communication between family
members”, and “Your family’s ability to resolve conflicts.” Each item was summed with
higher scores indicating greater levels of family satisfaction. The Family Satisfaction Scale
items in this study had a Cronbach’s alpha of 0.92 (M = 38.77; SD = 7.50; ranging from 12
to 50).

Subjective Poverty

Respondents reported levels of subjective poverty by answering “In your circum-
stances, do you consider your household’s economic status to be good or bad?” This
question was derived from the Leyden Poverty Line [32]. The response options were as
follows: very bad, bad, insufficient, sufficient, good, and very good. In this study, those
who answered very bad, bad, or insufficient were regarded as being in poverty, while those
who reported sufficient, good, or very good were considered as not being in poverty.

2.2.4. Environmental Factors
Levels of Sanitation Since COVID-19

Middle school students indicated to what extent they had changed their daily sanita-
tion activities since COVID-19. They were queried whether they “Wash hands frequently”,
“Avoid touching own face”, “Do not share personal items”, or are “reluctant to go to
crowded places due to hygiene problems.” The respondents indicated their levels of sanita-
tion since COVID-19 by choosing one of the following: strongly disagree, disagree, neutral,
agree, or strongly agree. Each item was summed, with higher scores indicating greater
levels of sanitation since COVID-19. The Cronbach’s α of the five-point Likert-type scale
was 0.71 (M = 16.42; SD = 2.72; ranging from 8 to 20).

Perceptions Regarding the Risk of COVID-19

Respondents stated to what extent they were aware of COVID-19. This scale consisted
of four items which were rated on a five-point Likert-type scale with response options
ranging from 1 (strongly disagree) to 5 (strongly agree). The specific items were as follows:
COVID-19 is different than flu; [I] do not know when COVID-19 is gone, [COVID-19]
damage[s] my health status, and [COVID-19] negatively influence[s] my daily life (e.g.,
by decreased frequency of dining out). The items were summed and higher scores indi-
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cated greater perception of risk regarding COVID-19. Cronbach’s α of this scale was 0.70
(M = 18.06; SD = 2.23; ranging from 10 to 20).

2.3. Analysis Strategy

Analysis of variance and chi-squared tests were used to examine gender differences in
individual, family, and environmental factors. A multiple linear regression was conducted
to explore what factors influence protective behavior changes since COVID-19. Statistical
Package for the Social Sciences (SPSS) 22.0 (IBM, Armonk, NY, USA) was employed to
investigate the relationships between indicators and protective behavior changes since
COVID-19. In the multiple linear regression model, individual factors were first considered,
and then family factors and environmental factors sequentially addressed in the model. In
other words, individual factors were included in model 1 while family factors were entered
in model 2 with individual factors. Environmental factors were lastly added in model 3.
Figure 1 shows the research design for the current study.

Figure 1. Research Design.

3. Results

Table 1 shows the descriptive statistics of variables used in the current study and
gender differences in the dependent variable. There is a difference in protective behavior
changes since COVID-19 between middle school boys and girls. Middle school girls had
greater behavioral changes (17.20) than middle school boys (16.40) since the COVID-19
pandemic. Girls showed more decreased outdoor activities compared to boys (4.19 vs.
3.94), more reduced frequency of social gatherings (4.34 vs. 4.03), and more increased time
at home (4.68 vs. 4.49). The average age of the middle school students was 14.4 years
old. Slightly more than one-fourth of the total sample reported that they subjectively
perceived being in poverty. The average scores for health status, family satisfaction, levels
of sanitation since COVID-19, and perceptions regarding the risk of COVID-19 were 16.23,
38.77, 16.42, and 18.06, respectively.

Table 2 indicates which factors significantly influenced protective behavior changes
since COVID-19 among middle school students. Model 1 includes individual factors
and reveals that gender was associated with protective behavior changes since COVID-
19 (β = 0.77, p < 0.05). When family factors were entered into model 2, girls were still
more likely to have greater protective behavior changes since COVID-19 as compared
to boys (β = 0.76, p < 0.05). Health status was negatively related to protective behavior
changes since COVID-19 (β = −0.12, p < 0.01). Regarding family factors, family satisfaction
was positively associated with protective behavior changes (β = 0.12, p < 0.001). Once
COVID-19 environmental factors were included in model 3, gender, health status, and
family satisfaction remained significant (β = 0.68, p < 0.05; β = −0.14, p < 0.001; β = 0.06,
p < 0.01). For COVID-19 environmental factors, both levels of sanitation since COVID-19
and perceptions regarding the risk of COVID-19 were significantly related to protective
behavior changes since COVID-19 (β = 0.27, p < 0.001; β = 0.35, p < 0.001).
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Table 1. Descriptive Statistics for Variables Included in the Study.

Variable
Boys (n = 146) Girls (n = 182) Total p

% or Mean (SD) % or Mean (SD) (n = 328)

Protective behavior changes since
COVID-19 16.40 (3.25) 17.20 (2.38) 16.85 (2.82) *

Individual factors
Age 14.41 (.74) 14.37 (1.19) 14.39 (1.01)

Health status 16.52 (3.76) 15.99 (3.53) 16.23 (3.63)
Family factors

Subjective poverty 28.1% 27.5% 27.7%
Family satisfaction 38.95 (7.14) 38.63 (7.80) 38.77 (7.50)

Environmental factors
Levels of sanitation since COVID-19 16.51 (2.94) 16.35 (2.52) 16.42 (2.72)

Perceptions regarding the risk of COVID-19 17.90 (2.30) 18.19 (2.18) 18.06 (2.23)

Note: * p < 0.05; Significant difference between males and females.

Table 2. Regression Results of Unstandardized Coefficients (standard error), Predicting Protective Behavior Changes
Since COVID-19.

Variables
Protective Behavior Changes Since COVID-19

Model 1 Model 2 Model 3

(Constant) 17.05 (2.38) 15.03 (2.30) 4.66 (2.46)
Individual factors

Gender (girl) 0.77 (0.31) * 0.76 (0.30) * 0.68 (0.27) *
Age 0.01 (0.15) 0.07 (0.15) 0.06 (0.14)

Health status −0.05 (.04) −0.12 (0.04) ** −0.14 (0.04) ***
Family factors

Subjective poverty −0.30 (0.34) −0.30 (0.31)
Family satisfaction 0.12 (0.02) *** 0.06 (0.02) **

Environmental factors
Levels of sanitation since COVID-19 0.27 (0.06) ***

Perceptions regarding the risk of COVID-19 0.35 (0.06) ***

Note. * p < 0.05. ** p < 0.01. *** p < 0.001.

4. Discussion

The principal purpose of the current study was to examine determinants of protective
behavior changes since COVID-19 in the context of three dimensions: individual, family,
and environmental. This study revealed how individual, family, and environmental
determinants influenced protective behavior changes among middle school students in
South Korea since the emergence of the COVID-19 pandemic. Even though all people,
regardless of their demographics or socioeconomic status, have been greatly influenced
by the unprecedented spread of COVID-19, middle school students are at particular risk
because of the importance of the adolescent years for development [33]. Given that little is
known about protective behavior changes since COVID-19 among middle school students,
the present study contributes to understanding the determinants of COVID-19 protective
behavior changes in this population. This study indicated that both individual and family
factors were important to understand protective behavior changes. Further, levels of
sanitation since COVID-19 and perception of risk regarding COVID-19 also influenced
protective behavior changes among middle school students.

Individual factors that influenced protective behavior changes since COVID-19 among
middle school students included gender and perceived health status. This study indicated
that there is a gender difference in the protective behavior changes since the coronavirus
outbreak. Middle school girls showed that they were more inactive since COVID-19
compared to middle school boys. More specifically, girls reported decreased outdoor
activities, reduced frequency of social gatherings, and increased time at home. Generally,
being inactive may be perceived in a negative way, but the meaning during the coronavirus
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pandemic could be understood to be more careful and cautious so as not to be infected
by the virus. In general, adolescent boys are more likely than adolescent girls to engage
in risky behaviors [34], which in the time of COVID-19, may manifest as engaging in
social activities. Greater behavior changes during the coronavirus pandemic means that
people are less likely to be infected, indicating that middle school boys should be educated
to be more careful to avoid the spread of COVID-19. That greater health status was
related to fewer protective behavior changes since COVID-19 demonstrated that healthy
individuals may underestimate the risks of coronavirus and therefore continue to behave
as they did before the pandemic. That is, healthy people may think that they are able to
overcome the virus even if they are infected and think that the coronavirus is similar to the
seasonal flu. However, given higher death rates around the world due to the virus and
the unprecedented influence on the global economy and individuals’ lives [35], everyone
should be very careful not to be infected, regardless of health status. Seemingly healthy
people are not immune from coronavirus infections and negative consequences, but even
if they have a mild infection, they can be a vector for transmitting the virus to the most
vulnerable, such as older adults or those with underlying conditions that make them more
at risk. Thus, even healthy middle school students must participate in preventive measures,
such as social distancing, in order to protect themselves and other people.

This study confirmed that some family factors were also related to protective behavior
changes since coronavirus emerged. Households’ economic resources were not related
to such behavioral changes, while family satisfaction was associated with the behavioral
changes. The specific protective behavior changes include reduced outdoor time with
friends and increased time at home due to social distancing. If people have negative
family situations, spending more time together at home due to COVID-19-related policies
may lead to conflict and other negative outcomes [36]. On the other hand, middle school
students who have good relationships with their family members may be more accepting
of spending more time at home. That is, individuals with higher family satisfaction may be
more likely to engage in such COVID-19 preventive practices by staying home with their
family members, leading them to be more protected from coronavirus disease. However,
middle school students who have more conflicts and disharmony with parents or siblings
may be exposed to higher risks of COVID-19 through behaviors which may expose them
to the virus. That is, improved relationships between children and parents or siblings can
result in protective behavior changes related to social distancing, leading to decreased risks
of coronavirus infection among middle school students.

It is also important to pay attention to environmental factors related to COVID-19
to understand protective behavior changes since the coronavirus disease emerged. This
study revealed that higher levels of sanitation since COVID-19 and greater perception of
risk related to COVID-19 results in greater protective behavior changes among middle
school students. In other words, environmental changes due to the virus have an impact on
middle school students’ behaviors. Middle school students who increase their sanitation
behaviors may also be more likely to follow social distancing guidelines and therefore be
at decreased risk for coronavirus infection. Thus, it is critical for middle school students to
be educated about the importance of sanitary behaviors during the COVID-19 pandemic.
This education on sanitary behaviors can be helpful to prevent the spread of coronavirus
as middle school students change their behaviors to protect themselves from COVID-19.
We recommend that this education includes the following: the importance of frequent
hand washing; not touching one’s face; not sharing personal items; and avoiding going
to crowded places. In addition, middle school students who better perceived the risks of
COVID-19 showed greater changes in their daily behaviors, thereby lowering their potential
exposure to coronavirus. As middle school students are still maturing and spend most
of their time at home and school, the role of parents and teachers is important to increase
their perceptions regarding the risk of COVID-19. That is, adults who are responsible
for the health of middle school children should first understand the risks of COVID-19,
because they are a primary source to teach the children about the risks of COVID-19 [23].
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However, along with receiving information from parents and other adults, children are
likely to access and retrieve information from social media such as Instagram, Facebook,
Twitter, etc. [19]. Given that social media provides both true and false information [37], it is
imperative to teach middle school children how to distinguish correct information about
COVID-19 from inaccurate information.

5. Conclusions

This study indicated the importance of environmental factors to influence behaviors
that decrease the risk of COVID-19 infection. After a year, the COVID-19 pandemic is
still affecting people around the world; however, little is known about determinants
of protective behavior changes among middle school students since COVID-19, which
helps middle school students be at lower risk of being infected by COVID-19. This study
contributes to literature related to COVID-19, particularly among middle school students,
and suggests to consider three factors–individual, family, and environmental—in order to
prevent middle school students from contracting and spreading the virus.

Even though this study sheds light middle school students’ protective behavior
changes since the beginning of the COVID-19 pandemic, findings should be interpreted in
the context of limitations. First, this study was conducted in South Korea, so behavioral
changes among middle school students in other countries might be different from those
in South Korea. Thus, cultural differences should be considered if the findings are to be
applied to other settings. Second, additional factors can influence protective behavior
changes since COVID-19, and we recommend that extra variables should be included in
future studies. Third, this study focuses on middle school students regardless of disability
status. Children with disabilities may have different determinants of protective behavior
changes since the COVID-19 to consider. Therefore, we suggest that future studies focus on
children with disabilities to identify if they differ from children without disabilities in terms
of factors influencing protective behavior changes since the COVID-19 pandemic. Fourth,
we calculated the sample size using a sample size calculator [38] with 5.24 confidence
interval and 95% confidence level. The sample size needed in this study was 349; however,
we recommend that an advanced power analysis or sample size estimation should be
considered in future studies. Fifth, this survey needed to be completed during September
and October 2020. Due to limited time and budget, we chose a convenience sample.
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Abstract: Aims: The study aimed to evaluate perceptions and preventive practices regarding the
COVID-19 pandemic and oral health care perceptions during the lockdown in the Saudi Arabian
population. Materials and Method: This cross-sectional study was performed by collecting the data
from individuals belonging to various parts of the Saudi Arabian Population through an online
self-reported questionnaire. The questionnaire had two main parts: first comprised of demographic
data include the region of residence, gender, nationality, age, the number of family members, monthly
income of the family, and the second was further divided into three sections of perception (P),
practice (PRA) and oral health care practice (D) questions. All these (P, PRA, and D) were analyzed by
comparing all of the demographic characteristics. Statistical analysis was performed using SPSS IBM
(version 21.0), and statistical significance was set at a 5% level. Results: Overall, 2013 participants (54%
males and 46% females) contributed to the Saudi Arabia study. Only 5% of non-Saudis live in Saudi
Arabia were participated in the study, while the majority of participants were of 21–40 years age
group (45%), 59% of having more than five family members, and 60% of them had ≤10 K Suadi riyal
monthly income respectively. The majority of the participants were from Riyadh (33.7%) and Asir
(25.1%) in the study. Overall, 89.5% of the participants were aware of the COVID-19 global pandemic.
The majority of the participants (55%) from Saudi Arabia utilized the Ministry of Health website,
a source of information regarding COVID-19. However, 56.5% of the participants had COVID-19
related perception, and 74.3% followed an appropriate preventive practice. Approximately 60% had
good oral health practice. The study participants showed mixed opinions on perceptions regarding
COVID-19, preventive practice, and oral health practices. Conclusion: The present study suggested
that the Saudi Arabian population has good attention to COVID-19, but preventive practice and oral
health perception need better awareness to control this novel virus spread. The Ministry of Health
website utilized as a significant source of information among the Saudi Arabian population regarding
COVID-19.

Keywords: Coronavirus; Saudi Arabia; perception; COVID-19; prevention

1. Introduction

Coronavirus disease is referred to as “COVID-19” and is caused by a novel respiratory
virus [1] and this single-stranded RNA virus belongs to a Coronaviridae family [2,3]. It
was transmitted initially from animal-to-human and then human-to-human [1,4]. The gov-
ernments and public health organizations have adopted numerous measures worldwide to
improve awareness, raise knowledge, and increase preventive practice to control COVID-19
transmission [5,6]. It originated from China at the end of the year 2019 and subsequently
circulated globally [7]. The first positive case reported of COVID-19 was by the Ministry of
Health (MOH), Kingdom of Saudi Arabia, on 2nd March 2020. Eventually, the number of
positive cases was accelerated in a month, and it has become a big challenge for healthcare
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professionals [7]. As of 31 December 2020, 362,714 cases were registered in Saudi Arabia [8].
The government authorities of Saudi Arabia have focused on precautionary measures with
general population interest [9]. These include lockdown, airport and border surveillance,
quarantine of suspicious and infected patients, and infection control training for healthcare
workers [10]. In addition, public places are at potential risk of spreading COVID-19 to
family and friends, and colleagues [11]. Therefore, it became essential that the public
know the disease and preventive practices suggested by health authorities. COVID-19
transmits through air droplets, contaminated surfaces, mucus membranes and secretions
from the nose or mouth, or eyes, and close contact with infected persons [12,13]. COVID-19
cases are usually symptomatic; however, recently, asymptomatic patients have also been
reported, which has become a significant concern for health care professionals. Dry cough,
fatigue, fever, dyspnea, and myalgia, commonly reported symptoms in COVID-19 positive
individuals. Subsequently, an Italian study reported that there will be an alteration in
smell and taste in individuals with COVID-19 [14]. Additional observed symptoms include
abdominal pain, headache, diarrhea, and sore throat. The severe stage of COVID-19 is
characterized by septic shock, acute respiratory distress syndrome, bleeding, coagulation
disorders, and metabolic acidosis [15,16].

The world health organization (WHO) recommends specific preventive personal
hygiene measures, including using face masks, repeated handwashing with water and soap,
using hand sanitizers, avoiding touching mouth, eyes, and nose frequently, cleanliness, and
social distancing well as careful handling of purchased products. These measures are very
strictly acclaimed to control the spread of COVID-19 disease and to protect the people from
this pandemic. Nevertheless, a lack of understanding of the COVID-19 risk factors among
people has been observed worldwide [10,17]. People’s understanding and adherence to
preventive measures play an essential part in controlling the contraction of COVID-19 [9].
Di Lorenzo and Di Trolio [16] opined that strict obedience to the rules proposed by health
authorities might be useful in avoiding the transmission of COVID-19. This tractability
depends on their awareness, perception, and preventive practice factors. Hence, there
is a need for a survey to check for the perception, preventive practice, and oral health
care perceptions in Saudi Arabia. Oral health care professionals are at potential risk of
acquiring COVID-19 because most dental procedures are aerosol generated [5,13,18]. It also
impacted the people whether to seek dental treatment during this COVID-19 pandemic
or not. Nonetheless, there is no data available on the oral health care perceptions of the
Saudi Arabian population. However, lack of awareness and inadequate understanding of
the people at risk has led to the COVID-19 pandemic outbreak of this disease, resulting in
colossal morbidity and mortality worldwide. Henceforth, the study was aimed to evaluate
perceptions and preventive practices regarding the COVID-19 pandemic and oral health
care perceptions during the lockdown: a population-based cross-sectional survey from
Saudi Arabia.

2. Materials and Method

The Ethical Committee Clearance was obtained from Majmaah University, Al-Majmaah,
Saudi Arabia, under IRB No: MUREC-June-10/Com-2020/32-3. This cross-sectional survey
was conducted from 1 June 2020 to 31 July 2020 among the people from Saudi Arabia, and
the self-administered questionnaire was sent through digital platforms online via google
forms. The questionnaire comprised two main parts: first part consisted of demographic
data including the region of residence (Riyadh, Al Baha, Makkah, Qassim, Northern Border
region, Tabuk, Jazan, Asir, Hail, Madinah, Najran, Eastern, and Al Jouf), gender (male
and female), nationality (Saudi and Non-Saudi), age in years (≤20, 21–40, 41–60, >60),
number of family members (≤5 and >5), and monthly income of the family (≤10 KSAR
and >10 K Saudi riyal (SAR). The second part had three sections as follows: Six questions
for perception (P), preventive practice (PRA), and three questions for oral health care
perception (D), shown in Table 1. A pilot survey was conducted among the team members
that filled and reviewed all the questions. The changes were made accordingly prior to
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the distribution of the questionnaire among the participants. The responses obtained
from the pilot study were not included in the final data analysis. The validation of the
questionnaire was completed and translated into Arabic by a native speaker (AA) and
edited prior to distribution. The translations were made accessible in English and Arabic
languages. The participants made it an easy and understandable form. The effect of age,
gender, nationality, number of family members, and monthly income was considered for
evaluating P, PRA, and D regarding COVID-19. The questionnaire was sent as a link via
social media to the Saudi Arabian population using Google form. The recruitment and
consent to participate in the study followed the participants’ willingness to complete the
questionnaire. In the perception of the feasibility of analysis “yes” as a positive response
and “no” as a negative response. Similarly, we followed the same criteria for all the
domains. The mean percentages of the positive responses for all the questions were used
for the measurement. The Chi-square tests were used for comparisons of percentages. All
the demographic characteristics of participants were presented using summary statistics.
The statistical analysis was performed using IBM SPSS Statistics (Version 21.0. Armonk,
NY, USA: IBM Corp); statistical significance was set at a 5% level.

Table 1. Questions related to perception (P), preventive practice (PRA), and oral health care percep-
tions (D).

No. Questions

P1 Do you think the Corona virus incidence can be reduced by staying at
home and not meeting with others during lockdown?

P2 Do you know the symptoms of the Coronavirus?

P3 Do you think your monthly income is going to effect during this
lockdown period?

P4 Do you monitor the daily new cases of affected people by Coronavirus in
your city during the lockdown period?

P5 Do you recommend your family members and neighbors use face masks
and gloves for safety when they go out during this lockdown period?

P6 How do you think the financial consumption rate will be affected during
this lockdown period?

PRA1 If symptoms of Coronavirus exist, would you disclose and go to the
hospital for screening?

PRA2 Do you feel an embarrassment in others’ non-shaking hands because of the
customs and traditions during this COVID-19 lockdown period?

PRA3 Are you using a face mask and washing hands with soap and water or
sanitizer to prevent Coronavirus transmission in lockdown period?

PRA4 To what extent do you commit to lockdown period and curfew laws?

PRA5 Are you able to refuse your family visitors during the COVID-19
lockdown period?

PRA6 Are you maintaining social distance?

D1 Have you felt any dental pain or discomfort during this COVID-19 period?

D2 Do you prefer to visit the dentist personally during this COVID-19 period?

D3 Are you happy to make a call with a dentist explaining your dental
problems rather than visiting the dentist personally before treatment?

3. Results

A total of 2013 participants responded in the study from various regions of Saudi
Arabia (Figure 1). The majority of the participants were from the Riyadh region (33.7%),
followed by the Asir region (21.5%). Amongst the participants’ males were 1088 (54%),
and 925 (46%) were females. The distribution of study participants was shown in Figure 1.
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The majority (95%) of the total participants was Saudis by nationality, and 59% of the
participants confirmed that they had more than five members in their family, and 60%
had a monthly income of less than 10 K. The age-wise distribution of participants was
≤20 years (17%), 21–40 years (46%), 41–60 years (34%), and >60 years (3%), respectively.
All the demographic characteristics were summarized in Figure 2. The Saudi Arabian
population utilized various sources for information on COVID-19, that include the MOH
website, Saudi Arabia (55%), social media (24%), news channels (16%), and WHO (4%) see
Figure 3.

The mean percentage of positive answers of perception, preventive practices, and
oral health practices percentage of achieved scores were summarized in Table 2 based on
the study population’s demographic characteristics. Amongst the participants’ females
(70%), Saudis (69%), 41–60 years age group (66%), ≤5 family members (71%), and ≤10 K
SAR salary (70%) showed higher mean percentages for perceptions on COVID-19. For
preventive practices, females (78%), Saudis (75%), 41–60 years age group (70%), >5 family
members (75%), and >10 K SAR salary (75%) achieved a higher mean percentage. While
females (26%), Saudis (32%), 41–60 years age group (35%), ≤5 family members (50%), and
≤10 K SAR salary (33%) mean percentages achieved for oral health care perception among
population live in Saudi Arabia (Table 2).

 

Figure 1. Distribution of participants based on the region in Saudi Arabia.
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Table 2. Overall mean percentage scores of perception, preventive practice, and oral health care
perceptions.

Parameters Perception (P)
Preventive

Practice (PRA)
Oral Health Care

Perception (D)

Gender
Female 70% 78% 26%

Male 67% 71% 21%

Nationality
Non Saudi 68% 72% 29%

Saudi 69% 75% 32%

Age

<20 year 59% 67% 35%

21–40 65% 67% 31%

41–60 66% 70% 31%

>60 year 65% 67% 26%

Family member
1–5 71% 74% 50%

>5 67% 75% 48%

Income
< 70% 74% 33%

> 68% 75% 31%

Figure 2. Demographic data of population participated in the study.
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Figure 3. Details of the source of information utilized by the Saudi Arabian population participated in the study.

The present study results showed that approximately 89.5% of the participants had
proper awareness about COVID-19 and its symptoms (Table 3). Understanding the COVID-
19 symptoms was significantly less among the non-Saudi participants than the Saudi
participants (p = 0.000). Awareness on COVID-19 was found to be more in females, those
below 60 years of age, having less than five family members, and monthly income of more
than 10 K (p > 0.05). Amongst the participants’ females (90%), Saudis (90%), 41–60 years
age group (91%), ≤5 family members (91%), and >10 K SAR salary (91%). There was a
statistically significant difference evident in the comparison of nationality and monthly
salary. The majority of the males (35%), non-Saudis (55%), and participants belongs to
21–40 years age group (39%), and ≤ 10 SAR monthly salary opined that monthly income is
going to affect in lockdown period and the statistically significant was evident (p > 0.05).
Regarding the financial consumption rate during the lockdown, 55% of the females and
54% of ≤ 10 K SAR monthly salary participants stated that the financial consumption
rate would affect (p < 0.05). The nationality, various age groups, and the family members’
number showed no statistical difference (p > 0.05).

The majority of the participants were willing to disclose to hospital authorities if they
have suspicious symptoms of COVID-19. Amongst them are males (95%), Saudis (94%),
41–60 years age group (96%), ≤5 family members (95%), and >10 K SAR salary (95%)
willing to disclose to the hospital authorities. All the comparisons showed statistically
significant (p < 0.05). Mixed views were observed regarding preventive practices (wearing
a facemask, social distancing, washing hands with soap, and using sanitizer) among the
Saudi Arabian population during pandemic based on gender, nationality, age groups,
number of family members, and monthly income (Table 4). On the other hand, regarding
following the curfew rules, females (69%) than males (54%), Saudis (61%) than non-Saudis
(57%), age group belongs to more than 60% (71%) than other age groups committed to the
restrictions. There was a statistical difference evident among these comparisons (p > 0.05).
Regarding refusing family visitors during the lockdown period, two-thirds of females
and participants belong to the 41–60 years age group (p < 0.05). Regarding the study
participants’ oral health perceptions, overall, significantly fewer people experienced dental
pain or dental discomfort during the lockdown period (Table 5). Amongst, the majority
of them were females (37%), non-Saudis (30%), <20 years (38%), and ≤10 K SAR (32%),
the findings were statistically significant (p < 0.05). Significantly a smaller number of the
participants were willing to visit the dentist during the lockdown period, which includes
17% of males (p > 0.05), 16% of Saudis (p < 0.05), 19% of ≤20 years age group (p > 0.05), 35%
of them having more than five family members (p < 0.05) and 19% ≤ 10 K SAR (p < 0.05).
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4. Discussion

Perceptions, preventive practices, and oral health practices among the Saudi Arabian
population regarding the COVID-19 pandemic were assessed in the present study. This
study is the first to discuss all these aspects among the Arabian population residing in
various Saudi Arabia regions to the best of the authors’ knowledge. In the present study, the
overall awareness of COVID-19 was 89.5% of the study population. A similar observation
was observed in the Cameroon population [19] found a similar score (84.19%). Contrarily,
our findings did not agree with the African-based population study [3], where the authors
found 73.5% of awareness regarding COVID-19 in their study population. Earlier, a similar
survey in Saudi Arabian population was published in which the knowledge score was
found to be 81.64%, which is less than the present study suggesting that the people of
Saudi Arabian have a better understanding of the present scenario and are updating them
with the COVID-19 knowledge [20]. Overall, 90% of the participants discerned that the
incidence of COVID-19 could be minimized by staying at home and not meeting with
others in public places during the lockdown period. This knowledge was significantly more
in females than in males (p = 0.000). In addition, 89% of them knew about the symptoms
of COVID-19. In a similar study by Honarvar et al. [21] in the Iranian population, it was
found that only 4.8% of the participants were not aware of the symptoms of COVID-19,
which suggests that the people of Saudi Arabia are more knowledgeable about the current
global pandemic.

The overall perception in the present study was found to be 56.5%. A similar bi-
national survey from the African population [3] observed 64% regarding COVID-19 among
the study population. Thirty-six percent of the present study participants thought their
monthly income would be affected during the lockdown period, and 61% monitor the daily
new cases of affected people by COVID-19 in their city. Eighty-four percent recommend
their family members and neighbors to use face masks and gloves for safety when they
go out during the lockdown period, and 50% thought that the financial consumption rate
would be decreased during the lockdown period. In the present study, perceptions were
found more in females (p = 0.000), non-Saudi participants (p = 0.000), those below 60 years
of age, those with more than five family members, and those having an income of less than
10 K (p = 0.002).

The overall preventive practice score in the present study was 74.3%. A practice score
of 60.8% was observed in a similar study by Ngwewondo et al. [19] in the Cameroon
population. In the present study, 93% of the participants agreed that if Coronavirus
symptoms exist, they would disclose it and go to the hospital for screening (p = 0.000); 61%
accepted that they feel an embarrassment in non-shaking hands with others because of the
customs and traditions during this COVID-19 lockdown period, whereas 21.8% did not
feel any embarrassment in non-shaking hands, in which females were significantly more
in number than males (p ≤ 0.001). In addition, 89.5% use a face mask and wash 1 s with
soap and water or sanitizer to prevent Coronavirus transmission (p ≤ 0.001). Sixty-one
percent of the participants rated their commitment as 5, suggesting a total commitment
to lockdown periods and curfew laws. 62.6% refused their family visitors during the
COVID-19 lockdown period, and 79% maintained social distance (p ≤ 0.001).

The overall oral health care perceptions were 60% in the present study. 74% of the
participants did not experience any dental pain or discomfort during this COVID-19 period,
whereas 26% had felt dental pain or discomfort during this COVID-19 period. 67.4% did not
prefer to visit the dentist personally during this COVID-19 period, and 52% would like to
call the dentist explaining their dental problems rather than visiting the dentist personally
before treatment. In the present study, females were found to be more knowledgeable than
males. Also, perception, preventive practice, and oral health care perception were more in
females than males. Hence, more knowledge was associated with increased perception,
more preventive practice, and oral health care perception in females in the present study.
Honarvar et al. [21] studied the perception of COVID-19 among the Iranian population
and found increased knowledge and preventive practice in females. Similar observations
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were made by Al-Hanawi et al. [20], Brug et al. [22], Bish and Michie [23]. In contrast,
Ngwewondo et al. [19] have observed more preventive practice in males than females.
Saudi participants were more knowledgeable than the non-Saudi participants in the present
study (p > 0.05); nonetheless, perceptions were less among the Saudi participants than
the non-Saudi participants. However, preventive practice and oral health care perception
were more in Saudi participants than in the non-Saudi participants (p < 0.05). Hence, their
increased knowledge was associated with higher preventive practice and oral health care
perception. The perception was more in participants below 60 years of age. However,
preventive practice and oral health care perception were found more in elderly participants
over 60 years because older people are more prone to infectious diseases. The present study
also observed more preventive practices in older people, and these findings are consistent
with a Chinese study [18] and a Nigerian study [24] Zhang et al. [18]. This outcome explains
that older people with or without comorbid diseases gained more preventive practices
than other age groups. Similarly, increased age associated with an increased preventive
approach was observed by Zhong et al. [18], Al-Hanawi et al. [20], and Lorfa et al. [24]
in their respective studies. Honarvar et al. [22] have observed less knowledge and less
preventive practice in the elderly age groups. Participants with less than five members
were found to have more knowledge and oral health care perception, but the perception
and preventive practice were found more in those with more than five family members.
These differences were not statistically significant. None of the reported studies have
reported family members’ effect on perception and preventive practices regarding COVID-
19 and oral health care perceptions during COVID-19. Perceptions, preventive practice,
and oral health care perception were observed more in participants with a monthly income
of more than 10 K, whereas perception was observed more in those with less than 10 K
income (p = 0.000). Al-Hanawi et al. [20] have also found more awareness of COVID-19 in
participants with higher income in their study.

The COVID-19 pandemic outbreak severely impacted the healthcare profession, espe-
cially in dentistry [6,8]. This pandemic has changed dental care providers’ opinions and
opinions of dental care receivers [25–27]. Almost 50% of participants from an American
study reported delaying their dental appointments due to the COVID-19 pandemic [28].
Only a few participants preferred to visit the dental operatory. Comparing the gender,
nationality, monthly income, and the number of family members showed statistical sig-
nificance. However, no prior study compared these factors on dental visit preference
during COVID-19 lockdown from Saudi Arabia. Comparatively, most survey participants
preferred to have a telephonic conversation with the dentist before a dental appointment.
The health authority provides guidelines for safe and effective dental practice during this
pandemic outbreak [29]. The use of personal protection equipment (PPE), including N95
respirators, face shields, eye protection, surgical masks, and protective clothing, is strictly
recommended to avoid the contraction of COVID-19 in the dental operatory. It explains the
need for a telemedicine model in such pandemic situations. A recent article by Benzian and
Niederman [26] explained SAFER dentistry that could benefit both the patients and dental
care providers. Focusing on the source of information regarding COVID-19 amongst the
people is also plays an essential role in perception and preventive practices. In the present
study, only 4% of the participants relied on the WHO website. In Alanazei et al. [30] study,
18% of the participants preferred the WHO website. However, Alanazei et al. [20] findings
are not comparable because they used multiple options for the source of information uti-
lized for COVID-19. It has also been reported that the different sources of information had
copious associations with the assurance in managing with concern to COVID-19 [31]. Par-
ticipants in the present study used a multiplicity of sources for information concerning the
COVID-19. The Saudi Arabia Ministry of Health website was utilized by most participants
(55%) in the study to know information on COVID-19. Alanezi et al. [30] also reported
similar findings. The authors reported that 65% of the participants utilized the Ministry
of Health, Saudi Arabia, as a source of information. Furthermore, it explains the health
authorities from Saudi Arabia were very successful in reaching people in the country with
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information regarding COVID-19 based on our study. Risk perceptions refer to people’s
spontaneous estimations of vulnerabilities they might be exposed to, with unwanted effects
that the population associates with a precise cause [14,32,33]. Risk perception of a country
means interpretations of the populations. Sharma et al. [34] used a fourth-generation
multi-theory model (MTM) to explain and explore the hand-washing behavior among
American college students.

A survey from Saudi Arabia also confirmed the risk perceptions regarding COVID-19
among dental undergraduate students [35]. A multinational study from 15 countries [36]
reported that there need to develop a proper public health intervention to address col-
lege students’ emotional and psychosocial needs during this COVID-19 Pandemic. A
recent study [37] reported that dental specialists showed adequate knowledge regarding
preventive measures. Furthermore, a recent study [38] suggested that it is imperative to
promote the infection control protocols among dental students through training programs
to avoid the potential risk of COVID-19. Cori et al. [39] opined that government authorities’
administration of risk communication is required to establish consciousness and rationality.
A recent study [40] found a higher prevalence rate of anxiety, depression, sleep problems,
stress, and psychological distress among the general population during this pandemic out-
break. However, in the present study, we have not evaluated the psychological aspects of
the populations. There is a need to evaluate the stress levels among the general population
in Saudi Arabia. Based on the present study findings, the authors opine that the perception
of risk regarding COVID-19 might associate with perceptions about COVID-19 and that
will impact preventive behavior.

Limitations

A diversity of variables could predict the general population’s reactions to the COVID-
19 pandemic to avoid infection. The present study aimed to establish Saudi Arabian
residents’ perceptions, preventive practices regarding CVOID-19, and oral health practices
during COVID-19. The present study utilized a limited number (2013) of participants
from Saudi Arabian from various provinces, and studies with a larger sample size are
recommended. The population from illiterate and unprivileged groups did not participate
in the study. Therefore, the findings from these segments of the society were not gathered
in the present study. A total of 2013 people participated from various Saudi Arabia regions,
and the majority were from the Riyadh region (33.7%), followed by the Asir region (21.5%).
The region-based analysis was not done in the present study. There was a comparatively
remarkable difference among participants from the various areas. However, this could
also be a limitation of the study. To the best of our knowledge, the present study qualifies
as the first reported study from Saudi Arabia to the best of our knowledge assessed
the perception, preventive practices, and oral health practices among the population in
Saudi Arabia with concern to COVID-19. Other limitations include study design, self-
administered questionnaire, convenience sampling, which cannot be generalized to the
study findings. There was no equal distribution of the participants from various provinces
of Saudi Arabia, and the majority of the study participants were from Riyadh and Asir.
Nonetheless, the findings in the present study possibly will be used as a reference to explore
variance with sample size made up of a population without internet access.

5. Conclusions

The present study concludes that although the knowledge is sufficient amongst the
Saudi Arabian population, there is a need to improve participants’ perception, preventive
practice, and oral health care perceptions to improve their active involvement in controlling
the COVID-19 transmission. The Ministry of Health Saudi Arabia website is the most
reliable source of information COVID-19. The present study suggests that the Ministry
of Health in Saudi Arabia successfully created awareness, and mixed responses were
observed on preventive practices among the Saudi Arabian population. Comprehensive
details of COVID-19 perceptions, preventive practices, and oral health care practices among
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the Saudi Arabian population based on gender, nationality, age groups, family members,
and monthly incomes were discussed in this study.
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Abstract: The coronavirus disease 2019 (COVID-19) pandemic forced many education systems to
consider alternative remote e-learning modalities, which have consequential behavioral and health
implications for youth. In particular, increased e-learning engagement with digital screens and
reduction in outdoor activities are two likely channels posing adverse risks for myopia development.
This study investigated the association between e-learning screen use, outdoor activity, lighting
condition, and myopia development among school-age children in China, during the first wave
of the COVID-19 pandemic. Data were collected from 3405 school-age children attending primary,
lower-secondary, and upper-secondary schools in China. Univariate parametric and nonparametric
tests, and multivariate logistic regression analysis were used. Findings show that each diopter
hour increase in daily e-learning screen use is significantly associated with progression of myopia
symptoms (OR: 1.074, 95% CI: 1.058–1.089; p < 0.001), whereas engaging in outdoor exercise four to
six times per week (OR: 0.745, 95% CI: 0.568–0.977; p = 0.034) and one to three times per week (OR:
0.829, 95% CI: 0.686–0.991; p = 0.048) is associated with a lower likelihood of myopia progression
than none at all. In addition, we found that indoor lighting that is either “too dim” (OR: 1.686, 95%
CI: 1.226–2.319; p = 0.001) or “too bright” (OR: 1.529, 95% CI: 1.007–2.366; p = 0.036) is significantly
associated higher likelihood of myopic symptoms. Findings in this study uncover the less observable
vision consequences of the COVID-19 pandemic on youths through digital online learning and
highlight the importance of considering appropriate mitigation strategies to deal with this emerging
public health challenge.

Keywords: e-learning; youth and children health; visual health; myopia; COVID-19

1. Introduction

The outbreak and spread of the coronavirus disease 2019 (COVID-19) pandemic have
greatly impacted education systems worldwide, with more than 190 countries/territories
closing schools partially or in full during peak months, affecting at least 1.5 billion school-
age children [1]. In order to minimize learning disruptions and to resume proper function-
ing of educational activities, more than 60 educational systems have elected to partially
re-open schools by offering online remote instruction and supplementary digital learning
modalities [2]. While replacing print textbooks with e-learning arrangements and swap-
ping in-person classroom teaching with online video conferencing provides reasonable
and timely solutions to deal with challenges of pandemic-led school closures, the adverse
vision consequences associated with these ad hoc emergency and crisis arrangements may
be substantial [3], especially considering new eye-use routines during the pandemic and
its consequent behavioral implications for young children whose sensory function is going
through critical development [4]. Notably, the current global increase in myopia, which is
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a major factor contributing to irreversible blindness, has become a leading public health
concern. By 2050, it is projected that 50% of the world population will be affected [5], which
underscores the need to investigate the relevant risk factors, as well as potential mitigation
strategies to combat this public health challenge.

In this regard, it is hypothesized that the reduction of outdoor activity due to school
closures and home confinement, coupled with the overlapping increase in e-learning
digital screen use as a result of remote e-learning arrangements, presents critical vision
development risk factors that could propel higher myopia incidence and progression by
re-shaping daily physical and learning behaviors. On the one hand, intensive use of digital
screens for extended periods of time can have detrimental effects on children’s vision
health development. Particularly, since eye development occurs throughout early stages of
life, in vivo studies have suggested that prolonged near-vision stimulation can result in
premature hyperopic defocus, which triggers compensating axial myopic eye growth and
refractive vision development [6]. On the other hand, reduction in outdoor activities due to
pandemic-led social-distancing measures and closure of public venues may present another
less favorable environmental factor influencing young children’s vision health. In this
regard, prior research has found outdoor playtime was associated with better uncorrected
visual acuity [7], especially because outdoor lighting is categorically less fluorescent than
indoors [8].

Notwithstanding, the potential vision health risks propagated by new norms in in-
structional and learning arrangements amidst the ongoing COVID-19 pandemic will likely
add to an already serious global youth vision crisis [9]. Importantly, early myopia (near-
sightedness) onset and progression among young children are especially concerning, not
only because of its widespread prevalence and difficulty in proper mitigation applica-
tions [10] but also due to critically associated risks of lasting vision impairment [11]. In
particular, excessive axial elongation of the eye associated with early myopia increases
later-life risks of vision disease complications including macular degeneration, posterior
staphyloma, retinal detachment, cataract, and glaucoma that could lead to blindness [12].
More worryingly, myopia onset is becoming increasingly prevalent among young children,
particularly for girls in higher grades and in urban areas [13–15]. Studies have also shown
that the earlier children become myopic, the more likely they are to develop high myopia,
and the worse the prognosis [16].

From a physiological perspective, in vivo studies employing infant monkeys have
suggested that extended relative peripheral hyperopic defocus stimulation can alter central
refractive development [17], which could likely induce compensating axial myopic eye
growth and premature refractive vision development [18]. For instance, it has been shown
using inflammatory markers in mice that blue light emitted from computer screens has
potentially harmful effects on the retinal pigment epithelium, which may result in axial
elongation and development of pathological myopia [19]. In addition, outdoor eye use
under natural light is commonly associated with increased depth of focus and reduced eye
strain, which are inversely related to axial elongation [20]. In studies employing in vivo
models, visual experiments have shown that poor lighting conditions can lead to excessive
vitreous chamber lengthening, such that low-light level can result in axial elongation
and refractive myopic excursions, while high-light level is associated with lower rates of
form-deprivation myopia [21].

Critically, while existing studies have independently examined near-vision electronic
use, outdoor activity, and lighting condition, the interrelated relationship among the three
have not been assessed in conjunction, and their relative risks are unknown. In this
study, we examined the association between digital screen use, outdoor activity, lighting
condition, and myopia development among school-age children in China during the
COVID-19 pandemic.
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2. Methods

2.1. Study Subjects

Schools in China were closed between January and May, 2020 due to the COVID-19
pandemic. An anonymous online survey was conducted to collect school-age children’s
responses regarding their background information, time use, and vision condition during
this period of pandemic-led school closure. The questionnaire was distributed from 12
to 18 May 2020 via a nationally known education press, which solicited respondents
from 29 provinces and autonomous regions. Completing the questionnaire takes about
10–15 min online. The inclusion criteria for participants were as follows: (1) literate and can
understand the questionnaire; (2) enrolled in primary, lower-secondary, or upper-secondary
schools; (3) voluntary participation; (4) submitted only one response using the same IP
address; (5) whose guardian has submitted informed consent. A total of 3405 respondents
from 1st to 12th grade satisfied the study’s inclusion criteria. This study was approved by
the Institutional Review Board of Shaanxi Normal University, and the study was conducted
according to the World Medical Association Declaration of Helsinki.

2.2. Construct Measures

In order to facilitate the investigation, items on the questionnaire prompted respon-
dents to self-evaluate symptomatic changes in their vision condition using the Lay Terms
Approach, which advised using terminology that subjects are familiar with [22], such as
“blurry vision when looking at distant objects” or “the need to squint.” The standardized
questionnaire also collected information on time (hours) spent using e-learning devices
such as TVs, computers, or smartphones, and how frequent subjects engaged in outdoor
exercise, as well as their subjective ratings of indoor lighting condition (too dim, too bright,
or feels okay) while using e-learning devices. Following previous studies, we classified
e-learning device use into three categories by device type—near (0.1 m for smartphones),
intermediate (0.5 m for computers), and far (0.8 m for TVs)—and calculated daily digi-
tal screen use in diopter hours (dh), which is a viewing-distance weighted measure of
near-vision exposure to digital devices [23].

dh = (3 × hours viewing at 0.1 m) + (2 × hours viewing at 0.5 m) + (1 × hours viewing at 0.8 m)

2.3. Statistical Analysis

In the first analytic step, we conducted univariate non-parametric analysis and re-
ported chi-square test, as well as reporting parametric paired sample t-test results, in
order to assess to what extent self-reported progression of myopic symptoms (dependent
variable) differs by individual characteristics. A p-value of <0.05 was considered to be
statistically significant. In the second analytic step, we fit multivariate logistic regression
models to examine the association between digital screen use, outdoor activity, lighting
condition, and self-reported myopia progression, after controlling for individual traits and
pre-pandemic vision condition. The analyses were performed using STATA version 15.0
(Stata, StataCorp LLC, College Station, TX, USA) software.

3. Results

In Table 1, descriptive statistics of subject background information and results from
the univariate nonparametric analysis are presented. Of the 3405 subjects that satisfied
the inclusion criteria, 1358 (39.9%) reported myopic symptoms, 1647 (48.4%) were female,
2234 (65.6%) were in primary, 269 (7.9%) were in lower-secondary, and 902 (26.5%) were
in upper-secondary schools, 540 (15.6%) were in rural areas, 248 (7.3%) were in urban–
rural transitional areas, and 2627 (77.1%) were in urban cities. Among them, 1374 (40.4%)
reported suffering from myopia prior to the COVID-19 pandemic. In terms of daily digital
screen use, we first calculated daily digital screen use in diopter hours (dh), for which the
sample mean is 10.0 diopter hours (SD = 6.3). We also reported daily digital screen use in
unadjusted hours, which has a sample mean of 3.9 h (SD = 2.3). As for outdoor exercise,
620 (18.2%), 398 (11.7%), 1583 (46.5%), and 804 (23.6%) subjects reported as frequent,
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somewhat frequent, somewhat infrequent, and infrequent, respectively. For indoor lighting
condition, 208 (6.1%) reported it being “too dim,” 96 (2.8%) “too bright,” and 3101 (91.1%)
as “feels okay.”

Table 1. Univariate parametric and nonparametric analysis.

Variable Total (%)
Progression of Myopic Symptoms (Yes = 1, No = 0)

n % p

Progression of Myopic Symptoms
Yes 39.9 - - -
No 60.1 - - -

Sex a

Female 48.4 672 40.8
0.289Male 51.6 686 39.0

Grade of Enrolment a

Primary 65.6 711 31.8
0.000Lower-Secondary 7.9 135 50.2

Upper-Secondary 26.5 512 56.8

Location of Residence a

Rural 15.6 196 37.0
0.178Urban–Rural 7.3 92 37.1

Urban 77.1 1070 40.7

Pre-Pandemic Myopia Condition a

Yes 40.4 806 58.7
0.000No 59.6 552 27.2

e-Learning Screen Use, diopter hours
per day (mean, s.d., range) b 10.0, 6.3, 2–21 mean (1) − mean (0) = 3.7 0.000

e-Learning Screen Use, unadjusted hours
per day (mean, s.d., range) b 3.9, 2.3, 1–10 mean (1) − mean (0) = 1.4 0.000

Outdoor Exercise a

Frequent (daily) 18.2 250 40.3

0.000
Somewhat Frequent

(4–6 times/week) 11.7 132 33.2

Somewhat Infrequent
(1–3 times/week) 46.5 588 37.2

Infrequent (0 times/week) 23.6 388 48.3

Indoor Lighting Condition a

Too Dim 6.1 133 63.9
0.000Too Bright 2.8 55 57.3

Feels Okay 91.1 1170 37.7

Notes: a p-value based on χ2 test, b p-value based on t-test.

Under univariate nonparametric analysis, we examined the association between sub-
ject background characteristics, daily digital screen use, outdoor exercise, indoor lighting
condition, and progression of myopic symptoms during the COVID-19 pandemic. First,
myopic symptoms do not differ by subjects’ sex (χ2 = 1.124, p = 0.289) or location of
residence (χ2 = 3.452, p = 0.178). Second, subjects who reported myopic symptoms are
more likely to be in lower-secondary and upper-secondary but less so in primary schools
(χ2 = 179.580, p < 0.001). Third, subjects who suffer from a pre-pandemic myopia condition
are also more likely to report symptomatic myopia progression during the COVID-19
pandemic (χ2 = 338.785, p < 0.001). Fourth, subjects who reported myopic symptoms on
average engage in 3.7 more diopter hours than subjects who did not (p < 0.001). The
same finding holds true without diopter adjustment, which is 1.4 unadjusted more so
for subjects who reported myopic symptoms (p < 0.001). Fifth, subjects’ frequency of
participation in outdoor exercise is associated with the likelihood of reporting myopic
symptoms (χ2 = 36.015, p < 0.001). Sixth, indoor lighting condition, particularly lighting
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condition that is too dim or too bright, is associated with progression of myopic symptoms
(χ2 = 68.347, p < 0.001).

The distribution of the computed diopter hours result is displayed by enrolment level
and by e-learning device type in Figure 1, from which two observations can be made. First,
higher grade levels are associated with more intensive daily digital screen use in diopter
hours. Second, smartphone is the most commonly used e-learning device reported across
all grade levels.

 

Figure 1. Daily use of e-learning devices among school-age children.

The multivariate logistic regression analysis was used to examine the association
between e-learning screen use, outdoor activity, lighting condition, and myopia develop-
ment, after adjusting for subjects’ sex, grade, and location. Most strikingly, findings in
Table 2 indicate that every diopter hour increase in daily e-learning screen use is signifi-
cantly associated with progression of myopia symptoms (OR: 1.074, 95% CI: 1.058–1.089;
p < 0.001). Since the sample average of daily digital screen use is 10.0 diopter hours, this
result would imply substantial risks of myopic progression for the typical subject. In
addition, subjects who engage in four to six times (OR: 0.745, 95% CI: 0.568–0.977; p = 0.034)
and one to three times (OR: 0.829, 95% CI: 0.686–0.991; p = 0.048) of outdoor exercise per
week are significantly less likely to report myopia symptoms than subjects who have no
outdoor exercise each week. Finally, indoor lighting that is “too dim” (OR: 1.686, 95%
CI: 1.226–2.319; p = 0.001) or “too bright” (OR: 1.529, 95% CI: 1.007–2.366; p = 0.036) is
significantly associated with a higher likelihood of myopia symptoms, relative to the
comfortable indoor lighting condition. The association between pre-pandemic myopia
condition and progression of myopia symptoms is also statistically significant (OR: 2.814,
95% CI: 2.376–3.334; p < 0.001).
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Table 2. Multivariate logistic regression analysis.

Variables

Progression of Myopic Symptoms
(Yes = 1, No = 0)

OR 95% CI p

e-Learning Screen Use, diopter hours per day (dh) 1.074 1.058–1.089 0.000

Outdoor Exercise
Frequent (daily) 0.994 0.788–1.255 0.962

Somewhat Frequent (4–6 times/week) 0.745 0.568–0.977 0.034
Somewhat Infrequent (1–3 times/week) 0.829 0.686–0.991 0.048

Infrequent (0 times/week) 1

Indoor Lighting Condition
Too Dim 1.686 1.226–2.319 0.001

Too Bright 1.529 1.007–2.366 0.036
Feels Okay 1

Sex
Female 0.990 0.853–1.149 0.895
Male 1

Grade of Enrolment
Primary 1.006 0.756–1.340 0.966

Lower-Secondary 0.907 0.676–1.217 0.514
Upper-Secondary 1

Location of Residence
Rural 0.988 0.801–1.220 0.913

Urban–Rural 0.872 0.651–1.167 0.514
Urban 1

Pre-Pandemic Myopia Condition
Yes 2.814 2.376–3.334 0.000
No 1

Notes: OR = odds ratio; CI = confidence interval.

4. Discussion

A substantial portion of primary and secondary schools in China were closed between
January and May of 2020, and a majority of school-age children had to resort to online
e-learning using computers, smartphones, or TVs. Importantly, these remote learning
arrangements may present new risk factors for youth vision development as a consequence
of changes in daily physical and eye-use behavior among children. To the best of our
knowledge, this study is one of the first to examine the association between digital screen
use, outdoor activity, lighting condition, and myopia development among school-age
children in the context of a nationwide remote learning experiment during the COVID-19
outbreak in China.

Using a large-scale national survey, we presented three main findings. First, we
found that the duration of daily digital screen use among school-age children during the
COVID-19 outbreak in China is substantial, measuring at 3.9 h daily on average. Once
weighting by viewing-distance is considered, near-vision exposure to digital devices rises
to 10.0 diopter hours daily. Using multivariate logistic regression analysis, we found that
each additional diopter hour of digital screen use is associated with a higher likelihood of
symptomatic myopia development, which can translate into significant risks considering
the extended periods of time young children spend in front of digital screens daily. Second,
approximately one in four school-age children in our sample do not perform any outdoor
exercise during the COVID-19 school closures, and more than 70 percent engage in outdoor
exercise less than three times per week. Prior studies have highlighted the positive influence
outdoor playtime can have on visual acuity as well as the associated health risks the
lackthereof [7]. In our analysis, we found that more frequent outdoor exercise is generally
associated with a lower likelihood of myopia development. Third, approximately one in
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ten school-age children in our sample report that indoor lighting condition is either too
dim or too bright at home. As the main venue for learning activities during the COVID-19
pandemic, indoor lighting conditions critically affect children’s vision development, and
poor lighting conditions are associated with a higher likelihood of worsening vision status
among children in the study sample.

We contribute to the current literature on youth public health and build on prior
studies on adolescent health that examine the association between near-vision electronic
use [24], outdoor activity [7], lighting condition [21], and myopic vision progression by
assessing these risk factors in conjunction and leveraging an extended period of COVID-
19-pandemic-induced remote learning. While this study does not directly assess how
student learning is affected, prior studies have underscored the critical negative impact
myopic vision can have on student learning, particularly if corrective vision interventions
are not afforded [25]. In this regard, our findings tend to confirm speculative predictions
of a myopia boom during the COVID-19 pandemic [3] and are consistent with a recent
longitudinal study on Chinese youth that indicated the positive association between
digital screen exposure and prevalence of myopia [26] while complementing a recent
cross-sectional study that examined how home confinement can have adverse effects
on youth vision health [27], with richer information on digital screen use and indoor
lighting condition. Based on our findings, we speculate that extended periods of school
closure due to public health crises, such as the COVID-19 pandemic, and consequent
alternative learning arrangements at home can increase the risks of inducing a myopia
boom among school-age children. However, mitigation strategies such as limiting near-
vision digital screen use duration, increasing outdoor exercise frequency, and improving
indoor lighting conditions may prove to be effective in reducing, or delaying, such a youth
visual health crisis [28]. While these findings are context-specific to school-age youth in
China, the broader behavioral and policy implications are broadly relevant for a wide
range of countries whose education system is making or is expecting to implement similar
e-learning accommodations during the COVID-19 pandemic.

Finally, a limitation in this study worth mentioning is relying on subjects’ self-reports
rather than specialist eye examinations. While professional ophthalmic evaluations would
be ideal to obtain detailed information on refractive error, prior studies have suggested
that subjects’ self-assessment of vision status does not differ systemically from professional
ophthalmic evaluations [29]. Additionally, another reason for adopting self-reported
measures is to allow for rapid and large-scale survey rollout [30], which would not have
been feasible given the logistical and social-distancing requirements due to the COVID-19
pandemic. Nonetheless, it has been increasingly common in optometry and visual science
studies to leverage questionnaire survey designs, considering the relatively high cost-
effectiveness [24]. Future studies may find it useful to conduct professional ophthalmic
evaluations in lieu of collecting subject self-reports.

5. Conclusions

The public health consequences stemming from a pandemic can be both wide-ranging
and long-lasting, affecting not only the most vulnerable, but also leave its mark on the
next generation in profound ways. In this study, we identified the less-visible vision health
concerns on young children as many education systems have transitioned to remote online
instruction due to the COVID-19 pandemic. Most strikingly, near-vision e-learning device
use is a critical source affecting myopia development, and the associated youth health risks,
as well as appropriate mitigation strategies, need to be seriously considered, should remote
learning programs continue due to prolonged future waves of the COVID-19 pandemic.
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Abstract: (1) Background: The COVID-19 pandemic is accompanied by various societal and eco-
nomic challenges. Furthermore, it is associated with major health challenges. Oral health is a key
component of health. Therefore, both curative and preventive dental visits are important during pan-
demics. Since there is a lack of nationally representative studies focusing on postponed dental visits
and their correlates during the COVID-19 pandemic, we aimed to fill this gap in knowledge; (2) Meth-
ods: Cross-sectional data (wave 17) were collected from a nationally representative online-survey
(COVID-19 Snapshot Monitoring in Germany (COSMO)) conducted in July 2020. The analytical
sample consisted of 974 individuals (average age was 45.9 years (SD: 16.5, from 18 to 74 years)).
The outcome measure was postponed dental visits since March 2020 (yes; no) due to the COVID-19
pandemic. Furthermore, the type of postponed dental visits was recorded (check-up/regular dental
examination; pain/dental complaints; planned therapy); (3) Results: 22% of participants reported
to have postponed dental visits due to the COVID-19 pandemic since March 2020, whereas 78% of
individuals did not report postponed visits (“no, attended as planned”: 29.2%; “no, examining pend-
ing”: 44.9%; “no, other reasons”: 3.9%). Among individuals who reported postponed dental visits,
72% postponed a “check-up/regular dental examination”, whereas 8.4% postponed a dental visit
despite “pain/dental complaints” and 19.6% postponed “planned therapy”. Furthermore, multiple
logistic regressions showed that the likelihood of postponed dental visits was positively associated
with being younger (aged 65 and older, OR: 0.43, 95% CI: 0.22–0.85; compared to individuals 18
to 29 years), and higher affect regarding COVID-19 (OR: 1.36, 95% CI: 1.13–1.64); (4) Conclusions:
Our study showed that more than one out of five individuals postponed a dental visit—particularly
check-ups and regular dental examination—due to the COVID-19 pandemic since March 2020. Sev-
eral correlates of these postponed visits have been identified. This may help identify and address
individuals at risk for deterioration of oral health amplified by postponed dental visits.

Keywords: COVID-19; coronavirus; dental care; dental health services; dental visits; SARS-CoV-2;
dental service use; postponed dental visits; check-up; dental examination; pain; dental complaints;
oral health

1. Introduction

Access to regular dental visits is important to avoiding oral diseases [1,2]. Never-
theless, it should be noted that avoiding or postponing dental visits is frequent in Ger-
many [3,4]. For example, this behavior could lead to periodontitis and caries lesions which
could ultimately result in tooth loos [5]. Furthermore, postponed dental visits can addi-
tionally affect quality of life [6]. Consequently, poor oral health can decrease functional
health [7].

Healthcare 2021, 9, 50. https://doi.org/10.3390/healthcare9010050 https://www.mdpi.com/journal/healthcare
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Previous studies have focused on determinants of nonattendance and dental treat-
ment avoidance [4,8], rather than postponement of dental visits as the outcome measure.
Furthermore, studies determined postponement for financial reasons [3]. For example, it
has been shown that dental anxiety is associated with avoidance behavior [8]. Moreover, it
has been demonstrated that avoidance of dental treatment is associated with younger age,
lower social status, unemployment, and decreased health (in terms of increased physical
illnesses and increased depressive symptoms) [4].

Existing studies focused on nonattendance, avoidance, or postponement of dental
visits prior to the COVID-19 pandemic. Thus far, one economic analysis using a modelling
approach exists focusing on the impact of COVID-19 on dental practices [9]. A telephone-
based survey conducted from 24 March to 2 April 2020 (146 German dentists) [9] showed
that mitigation/suppression decreased use of dental services, particularly prevention
(−80% in mean), periodontics (−76%), and prosthetics (−70%). According to Schwendicke
et al., COVID-19 and associated policies had an economic impact on dental practices in Ger-
many [9]. Comparably, a study conducted in China (Beijing) from 1 February to 10 February
2020 showed that the COVID-19 pandemic significantly decreased the use of emergency
dental services (e.g., 38% fewer patients had emergency dental visits at the beginning of
the COVID-19 pandemic compared to one month prior to the pandemic) [10]. During
the same period, the proportion of oral and dental infections significantly increased [10].

However, up to now, nationally representative studies focusing on postponed dental
visits (in general, rather than directly cost-related) and its correlates are lacking. We aimed
to fill this gap in knowledge.

To put our findings into context, in Germany, corona measures such as school closings
or closing of daycare centers were implemented on 16 March 2020. A week later (22 March
2020), public restrictions and travel bans followed. These measures were prolonged in
subsequent weeks. Restrictions were loosened on the 20 April 2020. In the beginning
of May, schools gradually reopened. In May, additional restrictions were loosened (e.g.,
playgrounds reopened and contact bans loosened). Further restrictions eased in June.
Nevertheless, a spike in COVID-19 cases could lead to a reimplementation of regulations.

It is necessary to describe key characteristics of the German healthcare system. Health
insurance is compulsory in Germany. Approximately 9 out of 10 individuals are members
of the social statutory health insurance (SHI), solely 1 out of 10 individuals has private
health insurance (PHI). Predominantly, civil servants, employed individuals exceeding
a defined income threshold, and self-employed individuals can opt for PHI. Both categories
of health insurance (PHI and SHI) cover most expenses of outpatient treatment (even for
dental care services) in Germany. Access to health care is commonly guaranteed for all
insured individuals. However, additional dental services (e.g., gold or ceramic inlays)
which have an unproven medical benefit are usually not covered in SHI. It should be
emphasized that waiting periods are relatively short in Germany [11,12]. Passon et al. give
further insight into the German health care system [13]. With regard to the COVID-19
pandemic, it should be noted that routine dentistry was allowed to continue in Germany.
It was therefore not restricted to emergency appointments.

2. Materials and Methods

2.1. Sample

Cross-sectional data were collected from wave 17 of the COVID-19 Snapshot Monitor-
ing (COSMO) [14]. Solely in wave 17 individuals were asked about postponed dental visits.

The COSMO study started in early March 2020 (3rd/4th March) with weekly follow-
up waves until 26 May. Afterwards, the survey continued in a 14-day interval. Wave 17
was conducted from 21st to 22nd of July 2020. In wave 17, n = 1001 individuals aged 18
to 74 years participated. Individuals younger than 18 years and individuals older than 74
years were excluded in this wave.

A market research company (Respondi) conducted the recruitment of participants
from an online panel matching distribution of age, gender (crossed-quota: age x gender),
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and federal state (uncrossed) within the German population [15]. A large sample size was
chosen to also detect small effects in the COSMO study [16].

Informed consent was obtained from all individual participants included in the study.
Ethical approval for COSMO was obtained by University of Erfurt’s IRB (#202000302).
All procedures performed in the COSMO studies involving human participants were in
accordance with the ethical standards of the University of Erfurt institutional research
committee and with the 1964 Helsinki Declaration and its later amendments or comparable
ethical standards.

2.2. Dependent Variables

In concordance to other large cohort studies (e.g., Survey of Health, Ageing, and Re-
tirement in Europe) individuals were first asked whether they had postponed a dental visit
since March 2020 due to the COVID-19 pandemic (1 “Yes”, 2 “No, attended as planned”,
3 “No examination pending”, 4 “No, other reasons”). The outcome measure was di-
chotomized (0 = no, not postponed; 1= yes, postponed). Additionally, individuals were
asked about the type of postponed dental visit (1 = “check-up/regular dental examination”,
2 = “pain/dental complaints”, and 3 = “planned therapy”).

A pretest with n = 14 individuals confirmed high face validity of our outcome mea-
sures.

2.3. Independent Variables

Various determinants were included in our study: sex, age group (distinguishing
between: 18 to 29 years; 30 to 49 years; 50 to 64 years; 65 years and above), relation-
ship/marriage (no; yes), presence of children under 18 years (no; yes), living arrangement
(two or more individuals in the same household; living alone), migration background
(no; yes), status of self-employment (no; yes), educational level (up to 9 years/10 years
and more (without general qualification for university entrance); 10 years and more (with
general qualification for university entrance)), region (East Germany; West Germany), town
size (municipality/small town (1–20,000); medium sized town (20,001–100,000); small city
(100,001–500,000); big city (>500,000)), COVID-19 cases/100,000 population (below median;
above median), and chronic diseases (no; yes).

With regard to COVID-19, individuals were asked to rate how they were affected
(consisting of seven items, seven-point scale). For instance, items were: “For me, the new
type of corona virus is” ... “near” (1) to “far away” (7) or “inflated in media” (1) to
“not given enough attention in media” (7) or “Something I keep thinking about” (1) to
“Something I almost never think about” (7).

The total score was built by averaging items. In our study, Cronbach’s alpha was 0.78.
Moreover, participants were asked to rate the severity of COVID-19 disease (“How do
you assess an infection with the novel corona virus for yourself?”, from 1 = completely
harmless to 7 = extremely dangerous).

2.4. Statistical Analysis

Sample characteristics (analytical sample) were first calculated stratified by postpone-
ment of dental visits (no; yes). Afterwards, multiple logistic regressions were performed to
identify determinants of postponed dental visits due to the COVID-19 pandemic. In further
analysis, we used a multinomial logistic regression (with “Yes, postponed dental visits”
as the base outcome). Statistical significance was set at p < 0.05. p values between 0.05
and 0.10 were considered as marginally significant. Statistical analyses were performed
using Stata 16.0 (Stata Corp., College Station, TX, USA).

3. Results

3.1. Sample Characteristics

Sample characteristics for our analytical sample (n = 974) are shown in Table 1.
In the total sample, the average age equaled 45.9 years (SD: 16.5, from 18 to 74 years)
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with 51.1% of individuals being female. Postponed dental visits were associated with being
female, age category, and affect regarding COVID-19. Further details are shown in Table 1.

Table 1. Sample characteristics for the analytical sample (n = 974 individuals) at wave 17.

Independent Variables

Postponed Dental Visits
Yes, Postponed
Dental Visits

No, Attended
as Planned

No Examining
Pending

No, other Reasons p-Value

Mean (SD)/n (%) Mean (SD)/n (%) Mean (SD)/n (%) Mean (SD)/n (%)

Sex <0.01
Men 91 (19.1%) 127 (26.7%) 240 (50.4%) 18 (3.8%)

Women 123 (24.7%) 158 (31.7%) 197 (39.6%) 20 (4.0%)

Age category <0.01
18 to 29 years 36 (19.1%) 63 (33.3) 83 (43.9%) 7 (3.7)
30 to 49 years 102 (29.1%) 92 (26.3%) 140 (40.0%) 16 (4.6%)
50 to 64 years 57 (21.1%) 78 (28.9%) 124 (45.9%) 11 (4.1%)

65 years and over 19 (11.5%) 52 (31.5%) 90 (54.6%) 4 (2.4%)

Children under 18 years: 0.07
No 145 (20.1%) 219 (30.3%) 332 (46.0%) 26 (3.6%)
Yes 69 (27.4%) 66 (26.2%) 105 (41.7%) 12 (4.7%)

Education 0.53
up to 9 years/10 years

and more (without general
qualification for university

entrance)

88 (19.9%) 132 (29.8%) 206 (46.5%) 17 (3.8%)

10 years and more (with
general qualification for

university entrance)
126 (23.7%) 153 (28.8%) 231 (43.5%) 21 (4.0)

Town size 0.34
Municipality/small town

(1–20.000) 80 (19.9%) 128 (31.8%) 174 (43.3%) 20 (5.0%)

Medium sized town
(20.001–100.000) 53 (22.1%) 68 (28.3%) 115 (47.9%) 4 (1.7%)

Small city (100.001–500.000) 30 (21.1%) 40 (28.2%) 65 (45.8%) 7 (4.9%)
Big city (> 500.000) 51 (26.8%) 49 (25.8%) 83 (43.7%) 7 (3.7%)

Region 0.10
West Germany 181 (22.2%) 229 (28.0%) 371 (45.4%) 36 (4.4%)
East Germany 33 (21.0%) 56 (35.7%) 66 (42.0%) 2 (1.3%)

Cases/100,000 population 0.40
Below median 109 (23.3%) 142 (30.3%) 197 (42.1%) 20 (4.3%)
Above median 105 (20.8%) 143 (28.3%) 240 (47.4%) 18 (3.6%)

Relationship/Marriage 0.35
No 66 (19.6%) 103 (30.5%) 158 (46.9%) 10 (3.0%)
Yes 148 (23.2%) 182 (28.6%) 279 (43.8%) 28 (4.4%)

Living situation 0.85
Living alone 54 (21.3%) 73 (28.9%) 118 (46.6%) 8 (3.2%)

At least 2 individuals in
the same household 160 (22.2%) 212 (29.4%) 319 (44.2%) 30 (4.2%)

Migration background: 0.82
No 183 (22.2%) 236 (28.7%) 372 (45.2%) 32 (3.9%)
Yes 31 (20.5%) 49 (32.4%) 65 (43.1%) 6 (4.0%)

Self-employment 0.50
No 196 (22.2%) 252 (28.5%) 400 (45.3%) 35 (4.0%)
Yes 18 (19.8%) 33 (36.3%) 37 (40.6%) 3 (3.3%)

Chronic disease 0.20
No 127 (20.9%) 187 (30.7%) 276 (45.3%) 19 (3.1%)
Yes 87 (23.8%) 98 (26.9%) 161 (44.1%) 19 (5.2%)
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Table 1. Cont.

Independent Variables

Postponed Dental Visits
Yes, Postponed
Dental Visits

No, Attended
as Planned

No Examining
Pending

No, other Reasons p-Value

Mean (SD)/n (%) Mean (SD)/n (%) Mean (SD)/n (%) Mean (SD)/n (%)

Affect regarding COVID-19
(higher values correspond to

higher affect regarding
COVID-19)

4.4 (1.0) 4.1 (0.9) 4.1 (1.1) 4.2 (1.1) <0.001

Presumed severity of
COVID-19 infection (from 1

to 7; higher values
correspond to higher

severity)

4.4 (1.6) 4.1 (1.5) 4.1 (1.6) 4.3 (1.7) 0.09

In sum, 22% of participants reported to have postponed dental visits due to the COVID-
19 pandemic since March 2020, 78% did not report postponed visits (“no, attended
as planned: 29.2%; “no, examining pending”: 44.9%; “no, other reasons”: 3.9%), as shown
in Figure 1. Of the individuals who reported postponed dental visits, 72% postponed
a “check-up/regular dental examination”, whereas 8.4% postponed a dental visit despite
“pain/dental complaints” and 19.6% postponed “planned therapy” (Figure 2).

Figure 1. Postponed dental visits.
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Figure 2. Type of postponed dental visits.

3.2. Regression Analysis

Multiple logistic regressions with postponed dental visits (0 = no, not postponed;
1 = yes, postponed) as outcome measures are displayed in Table 2. Regressions revealed
that the likelihood of postponed dental visits due to the COVID-19 pandemic since March
2020 was positively associated with being younger (aged 65 and older, OR: 0.43, 95% CI:
0.22–0.85; compared to individuals 18 to 29 years), and higher affect regarding COVID-
19 (OR: 1.36, 95% CI: 1.13–1.64). Furthermore, there was a marginal significant positive
association between postponed dental visits and big cities (compared to small towns, OR:
1.53, 95% CI: 0.99–2.34). The remaining variables were not significantly associated with
the outcome measure.

The results of further analysis with multinomial logistic regression (with “Yes, post-
poned dental visits” as the base outcome) are displayed in Supplementary Table S1. Find-
ings remained comparable to our findings using multiple logistic regressions.

Table 2. Determinants of postponed dental visits (0 = no, not postponed; 1 = yes, postponed) due to
the COVID-19 pandemic since March 2020. Findings of multiple logistic regressions.

Independent Variables Postponed Dental Visits

Gender: Female (Ref.: Male) 1.30
(0.95–1.79)

Age category: 30 to 49 years (Ref.: 18 to 29 years) 1.42
(0.87–2.32)

50 to 64 years 0.96
(0.56–1.63)

65 years and over 0.43 *
(0.22–0.85)

Children (under 18 years): Yes (Ref.: Absence of children under
18 years) 1.20

(0.81–1.77)

Education: General qualification for university entrance
(Ref.: absence of qualification for university entrance) 1.18

(0.84–1.65)
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Table 2. Cont.

Independent Variables Postponed Dental Visits

Town size: Medium sized town (20,001–100,000)
(Ref.: municipality/small town (1–20,000)) 1.16

(0.77–1.74)
Small city (100,001–500,000) 1.09

(0.67–1.80)
Big city (> 500,000) 1.53 +

(0.99–2.34)

Region: East Germany (Ref.: West Germany) 0.84
(0.52–1.35)

Cases/100,000 population: Above median (Ref.: below median) 0.82
(0.58–1.17)

Relationship/Marriage: Yes (Ref.: no partnership/marriage) 1.17
(0.76–1.80)

Living situation: At least 2 individuals in the same household
(Ref.: living alone) 0.92

(0.57–1.47)

Migration background: Yes (Ref.: no migration background) 0.85
(0.54–1.36)

Self-employment: Yes (Ref.: not self-employed) 0.79
(0.45–1.39)

Chronic disease: Yes (Ref.: no chronic diseases) 1.14
(0.81–1.61)

Affect: COVID-19 infection (higher values correspond to
higher affect) 1.36 **

(1.13–1.64)

Severity: COVID-19 infection (higher values correspond to
higher severity) 1.07

(0.94–1.22)

Constant 0.04 ***
(0.01–0.14)

Observations 974

R2 0.06

Odds ratios are reported; 95% confidence intervals in parentheses; *** p < 0.001, ** p < 0.01, * p < 0.05,
+ p < 0.10.

4. Discussion

Based on nationally representative cross-sectional data, the aim of this study was to
clarify the frequency of postponed dental visits due to the COVID-19 pandemic and to
determine its associated factors. Furthermore, the type of postponed dental visits was dis-
played (check-up/regular dental examination; pain/dental complaints; planned therapy).
Based on individuals who postponed dental visits or did not attend as planned, it should
be emphasized that approximately 43% of individuals postponed dental visits, and a sig-
nificant amount postponed dental visits despite “pain/dental complaints”. Our study
extends previous knowledge focusing on actual use of dental services in early 2020 [10] or
modeled use of dental services [9].

Our study showed that more than one out of five individuals postponed a dental
visit due to the COVID-19 pandemic between March and July 2020, particularly check-ups
and regular dental examination. Predominantly individuals aged 30 to 49 years (29.1%)
postponed dental visits. Regressions revealed that the likelihood of postponed dental visits
was positively associated with being younger and higher affect regarding COVID-19.
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Younger individuals are at an increased risk of postponing dental visits because they
have to fulfill family and job obligations concurrently (e.g., compared to older adults,
65 years and above). The burden increased during the COVID-19 pandemic due to, e.g.,
school closings and the requirement to work from home. Furthermore, the link between
increased affect regarding COVID-19 and postponed dental visits appears plausible. Pre-
vious studies have shown a link between dental fear and avoidance of dental visits [17].
It should be noted that (negative) affect is commonly associated with fear or anxiety-related
factors [18]. Since there was a lack of studies quantifying the reasons for postponed dental
visits, it was difficult to compare our results with studies published in past years.

Postponing dental visits can have serious consequences for oral health. For example, it
could result in caries lesions and periodontitis which, in turn, could increase the likelihood
of tooth loos [5] or dental pain [19]. This is important, since the COVID-19 pandemic
can markedly affect oral health [20–22]. Even in the light of the effect of different recall
intervals [23], our current findings are therefore of great importance.

This is the first study showing the frequency and correlates of postponed dental
visits in Germany during the COVID-19 pandemic. Another strength is that nationally
representative data were used. Additionally, the type of postponed dental visits was
recorded. One limitation is its cross-sectional design with the acknowledged limitations.
Future research is needed to examine postponed dental visits among individuals aged
75 years and older. Moreover, future research is required to explicitly clarify whether
the postponed dental visits were postponed by the patient or by the clinician. Furthermore,
upcoming studies should include factors such as dental anxiety.

5. Conclusions

In conclusion, data showed that more than one out of five individuals postponed
a dental visit—particularly check-ups and regular dental examination—due to the COVID-
19 pandemic between March and July 2020. Some determinants of these postponed visits
have been identified, namely age and affect regarding COVID-19. The findings may help
identify and address individuals at risk for deterioration of oral health due to postponed
dental visits.

Supplementary Materials: The following are available online at https://www.mdpi.com/2227-9
032/9/1/50/s1, Table S1: Determinants of postponed dental visits due to the COVID-19 pandemic
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dental visits).
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Abstract: The COVID-19 pandemic has impacted a wide range of health services. This study aimed
to quantify the impact of the COVID-19 pandemic on manual therapy service utilization within
the Australian private healthcare setting during the first half of 2020. Quarterly data regarding
the number and total cost of services provided were extracted for each manual therapy profession
(i.e., chiropractic, osteopathy, and physiotherapy) for the period January 2015 to June 2020 from
the Australian Prudential Regulation Authority. Time series forecasting methods were used to
estimate absolute and relative differences between the forecasted and observed values of service
utilization. An estimated 1.3 million (13.2%) fewer manual therapy services, with a total cost of AUD
84 million, were provided within the Australian private healthcare setting during the first half of
2020. Reduction in service utilization was considerably larger in the second quarter (21.7%) than
in the first quarter (5.7%), and was larger in physiotherapy (20.6%) and osteopathy (12.7%) than
in chiropractic (5.2%). The impact varied across states and territories, with the largest reductions
in service utilization observed in New South Wales (17.5%), Australian Capital Territory (16.3%),
and Victoria (16.2%). The COVID-19 pandemic has had a profound impact on manual therapy service
utilization in Australia. The magnitude of the decline in service utilization varied considerably across
professions and locations. The long-term consequences of this decline in manual therapy utilization
remain to be determined.

Keywords: COVID-19; health services; cost; manual therapy; chiropractic; osteopathy; physiotherapy

1. Introduction

The novel coronavirus disease caused by severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) that emerged in Wuhan, China, in December 2019 (COVID-19) was declared a global
pandemic by the World Health Organization on 11 March 2020 [1]. Major human events and natural
calamities such as global pandemics have the potential to affect human behavior and access to resources,
including healthcare seeking behavior and service utilization. There is emerging evidence that the
COVID-19 pandemic has impacted a wide range of health services, including stroke emergency
services [2–4], medical imaging services [5,6], and hospice care [7]. However, the impact of the
COVID-19 pandemic on manual therapy service utilization is unknown.

In Australia, chiropractors, osteopaths, and physiotherapists are registered healthcare practitioners
trained to diagnose, treat, and manage patients with musculoskeletal conditions. As of the first quarter
of 2020, there were 5383 chiropractors, 2627 osteopaths, and 33,299 physiotherapists with general
registration to practice in Australia [8–10]. The manual therapy services provided by these professions
are predominately paid for by non-government sources (i.e., private health insurers and individuals).
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Studies have documented increased utilization of manual therapy services over time in Australia,
albeit with diverging trends across professions [11,12]. It has been estimated that approximately
21.6 million manual therapy services with a total cost of AUD 1.4 billion were provided within the
Australian private healthcare setting annually in the period between 2013 and 2017, which represented
a significant increase from the preceding five-year period [12]. It remains to be determined how these
trends and figures have been impacted by the COVID-19 pandemic.

This study aimed to quantify the impact of the COVID-19 pandemic on manual therapy service
utilization within the private healthcare setting in Australia. The specific objectives were to quantify
the absolute and relative difference between forecasted and observed number and total cost of services
during the first half of 2020 for each manual therapy profession.

2. Materials and Methods

2.1. Data Sources

Statistics on private health insurance industry activity in Australia are available from the Australian
Prudential Regulation Authority (APRA) [13]. For the present study, we extracted quarterly data on
the number and total cost of services for each manual therapy profession (i.e., chiropractic, osteopathy,
and physiotherapy) from the first quarter (Q1) of 2015 to the second quarter (Q2) of 2020. We also
extracted quarterly data on the estimated number of persons covered under private health insurance
general treatment cover. A pyramid plot of the number of persons insured by sex and age group in
2020 Q2 is provided in Section A of the Supplementary Materials (Figure S1). Statistics on registered
healthcare practitioners are available from the Australian Health Practitioner Regulation Agency
(AHPRA) and each profession’s registration board [8–10,14]. For this study, we extracted quarterly
data on the number of registered providers from each manual therapy profession from 2015 Q1 to 2020
Q2. We did not include registrants listed as limited or non-practicing. We then estimated the number of
providers working in the private sector for each profession as follows: For chiropractic and osteopathy,
100% of registrants were taken to be working in the private sector because neither of these professions
contribute to service provision in the public sector. For physiotherapy, 63.5% of registrants were taken
to be working in the private sector, as estimated by a National Health Workforce Report [15].

2.2. Operational Definitions

There are three types of private health insurance coverage in Australia: hospital treatment only,
general treatment only, and combined hospital and general treatment. General treatment cover includes
most services for preventing or managing injuries, diseases, and conditions that are provided outside
of the hospital setting. However, it excludes services for chronic disease management that are covered
by Medicare. A service was defined as one visit to a healthcare provider.

2.3. Data Management and Analysis

All dollar values were adjusted for inflation using the Reserve Bank of Australia’s online inflation
calculator and reported in second quarter of 2020 Australian dollars [16]. The main outcome variables
were number of services per quarter and total cost of services per quarter. The number of providers was
used as the denominator to calculate the following secondary outcome variables: number of services
per provider per quarter and total cost per provider per quarter. The number of individuals with
general treatment cover was used as the denominator to calculate the following secondary outcome
variables: number of services per 100,000 insured population per quarter and total cost of services per
100,000 insured population per quarter.

Time series forecasting involved fitting seasonal autoregressive integrated moving average
(ARIMA) models of service utilization data from 2015 to 2019 using the methods described by
Hyndman and Athanasopoulos [17]. The seasonal ARIMA models provided estimates that account for
seasonality and trends over time. Point forecast estimates with 95% prediction intervals for 2020 Q1
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and Q2 were calculated from the seasonal ARIMA models and compared against observed values.
The resulting mean errors and mean percentage errors were used as measures of absolute and relative
impact. All statistical analyses were conducted using R, version 3.5.1 (R Foundation for Statistical
Computing, Vienna, Austria) using the forecast and hts packages.

3. Results

For the three manual therapy professions combined, an estimated 1,322,370 (13.2%) fewer services
were provided during the first half of 2020. The estimated reduction in total cost of services provided
amounted to AUD 83,972,816 (11.5%). The combined estimated relative reduction in quarterly number
and total cost of services provided was greater in Q2 (21.7% and 16.6%, respectively) than in Q1
(5.7% and 6.8%, respectively).

During the first half of 2020, the estimated relative reduction in number of services provided
was considerably larger in physiotherapy (20.6%) and osteopathy (12.7%) than in chiropractic (5.2%).
Figure 1 shows a time series plot of observed values and point forecast estimates with 95% prediction
intervals of the quarterly number of services provided by each manual therapy profession from 2015 to
2020 Q2. Similarly, the estimated relative reduction in the quarterly total cost of services provided
was considerably larger in physiotherapy (17.0%) and osteopathy (13.1%) than in chiropractic (4.7%).
Figure 2 shows a time series plot of observed values and point forecast estimates with 95% prediction
intervals of the quarterly total cost of services provided by each manual therapy profession from 2015
to 2020 Q2. Table 1 provides an overview of observed values, point forecast estimates, mean absolute
error, and mean absolute percentage error of the quarterly number and total cost of services provided
by each manual therapy profession during 2020 Q1 and Q2.

Figure 1. Time series plot of observed values and point forecast estimates with 95% prediction intervals
of the quarterly number of services provided by each manual therapy profession from 2015 to 2020 Q2.
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Figure 2. Time series plot of observed values and point forecast estimates with 95% prediction intervals
of the quarterly total cost of services provided by each manual therapy profession from 2015 to 2020 Q2.

Table 1. Observed values, forecast point estimates, mean errors, and mean percentage errors of the
quarterly number and total cost of services provided by each manual therapy profession in Australia
during 2020 Q1 and Q2.

Chiropractic Osteopathy Physiotherapy

2020 Q1
Number of services

Observed 2,321,874 246,011 2,783,058
Forecast point estimate

(95% prediction interval)
2,402,991

(2,332,444 to 2,473,537)
260,956

(253,739 to 268,173)
2,992,101

(2,880,914 to 3,103,288)
Mean error −81,117 −14,945 −209,043

Mean percentage error −3.5% −6.1% −7.5%
Total cost
Observed AUD 147,289,851 AUD 22,268,311 AUD 213,939,030

Forecast point estimate
(95% prediction interval)

AUD 153,756,465
(AUD 144,918,266 to

162,594,663)

AUD 23,253,647
(AUD 21,596,951 to

24,910,343)

AUD 232,693,899
(AUD 219,505,714 to

245,882,084)
Mean error −AUD 6,466,613 −AUD 985,336 −AUD 18,754,869

Mean percentage error −4.4% −4.4% −8.8%
2020 Q2

Number of services
Observed 2,183,321 217,595 2,289,773

Forecast point estimate
(95% prediction interval)

2,370,623
(2,300,077 to 2,441,170)

261,755
(254,538 to 268,972)

3,075,576
(2,954,135 to 3,197,016)

Mean error −187,302 −44,160 −785,803
Mean percentage error −8.6% −20.3% −34.3%

Total cost
Observed AUD 141,323,394 AUD 20,076,981 AUD 186,367,287

Forecast point estimate
(95% prediction interval)

AUD 149,092,929
(AUD 140,254,731 to

157,931,128)

AUD 22,939,482
(AUD 21,282,786 to

24,596,178)

AUD 233,501,248
AUD 220,313,063 to

246,689,433)
Mean error −AUD 7,769,535 −AUD 2,862,502 −AUD 47,133,961

Mean percentage error −5.5% −14.3% −25.3%
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The estimated relative reduction in number and cost of services provided during the first half of
2020 varied by Australian state and territory. The estimated relative reduction in number of services
provided was largest in New South Wales (17.5%), followed by Australian Capital Territory (16.3%),
Victoria (16.2%), Tasmania (15.0%), South Australia (10.3%), Queensland (8.7%), Western Australia
(7.9%), and Northern Territory (0.3%). Similarly, the estimated relative reduction in total cost of services
provided was largest in New South Wales (15.6%) and Australian Capital Territory (15.6%), followed
by Victoria (15.0%), Tasmania (11.2%), South Australia (9.3%), Western Australia (7.9%), Queensland
(6.4%), and Northern Territory (0.9%). Figures 3 and 4 are heatmaps depicting the estimated mean
percentage error in number and total cost of services, respectively, provided by the three manual
therapy professions during the first half of 2020 across Australian states and territories.

Figure 3. Heatmap of the estimated mean percentage error in number of services provided by each
manual therapy profession during the first half of 2020 across Australian states and territories.

Figure 4. Heatmap of the estimated mean percentage error in total cost of services provided by each
manual therapy profession during the first half of 2020 across Australian states and territories.

Because the number of individuals with general treatment cover and the number of manual
therapy providers varied from quarter to quarter, supplementary analyses were conducted using
secondary outcome variables and are presented in the Supplementary Materials (Sections B and C,
respectively). These supplementary analyses generated similar estimates of the percentage change in
manual therapy service utilization.
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4. Discussion

This is the first study to estimate the impact of the COVID-19 pandemic on manual therapy
service utilization. During the first half of 2020, the COVID-19 pandemic coincided with
approximately 1.3 million fewer chiropractic, osteopathy, and physiotherapy services provided
within the Australian private healthcare system. The associated loss of revenue was estimated to
be AUD 84 million. Physiotherapy incurred the largest relative reduction in service provision and
revenue, while chiropractic was found to be the least impacted of the three manual therapy professions.
Geographically, the largest relative reductions in manual therapy service utilization were observed in
the south-eastern corner of mainland Australia (i.e., New South Wales, Australian Capital Territory,
and Victoria).

Our findings show that the COVID-19 pandemic has had a profound impact on manual therapy
service utilization in Australia. It is not unexpected to observe disruption of health services during a
global pandemic. While much of the initial disruption of health services has been characterized by the
surge in demand for front-line care of COVID-19 patients, there has also been a concomitant reduction in
or discontinuation of prevention and rehabilitation services for noncommunicable diseases. For instance,
the World Health Organization reported that more than half of the countries surveyed had partially or
completely disrupted services for the treatment or clinical management of hypertension, diabetes and
diabetes-related complications, cancer, and cardiovascular emergencies [18]. A similar situation exists
in Australia, where there have been marked reductions in a wide range of health services, including
breast and prostate cancer screenings [19,20], pediatric orthopedic hospital services [21], trauma care
in Emergency Departments [22,23], and initiation of cardiopulmonary resuscitation by Emergency
Medical Services in public areas [24]. It is important to note that our findings encompass only the
initial disruption caused by the COVID-19 pandemic. It remains to be determined whether the decline
in manual therapy service utilization persists beyond the first half of 2020, whether manual therapy
service utilization returns to pre-pandemic levels after the virus has been eliminated, and whether
economic factors such as sustained or transient changes in disposable income, uptake of private health
insurance, and cost of services have any lasting effects on healthcare-seeking behavior and manual
therapy service utilization. Future studies are encouraged to explore these unresolved questions.

The magnitude of the decline in manual therapy service utilization during the COVID-19 pandemic
was not uniform across the three professions, with physiotherapy and chiropractic experiencing the
largest and smallest relative reductions, respectively. The exact reason for this difference is unclear,
but it may be related to differences in revenue streams (e.g., proportion derived from private health
insurance) and patient characteristics (e.g., level of disposable income) across the three professions [12].
For instance, as the COVID-19 pandemic has unfolded and loss of income became more prevalent in the
population, perhaps Australians have forfeited their private health insurance with general treatment
cover as a cost-saving measure. While this explanation may sound reasonable given the circumstances,
it does not explain why there was a larger decline in physiotherapy service utilization relative to
chiropractic and osteopathy. Nor does it explain the fact that the results from our supplementary
analyses of service utilization per 100,000 insured persons were very similar to our main findings,
which suggests that any changes in the number of insured persons are unlikely to explain the
observed differences. An alternative explanation may be differences in case-mix across the three
manual therapy professions. Although this explanation is not supported by the scope of practice
of the three professions, which all state that they diagnose and treat musculoskeletal conditions,
industry reports indicate that physiotherapy provides more specialized services (e.g., neurological
rehabilitation, geriatric services, and sports injury prevention and rehabilitation) than osteopathy and
chiropractic [25,26]. Thus, it is conceivable that public health orders and social restrictions related to the
COVID-19 pandemic (e.g., stay-at-home directives, limited access to aged care facilities, and shutdown
of community sport activities) may have resulted in a marked reduction in utilization of specialist
physiotherapy services. Although this may explain the larger relative reduction in physiotherapy
service utilization (20.6%), it does not adequately explain the differences in relative reduction in services
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between osteopathy (12.7%) and chiropractic (5.2%). Further research is needed to examine the factors
influencing healthcare-seeking behavior and manual therapy service utilization during the COVID-19
pandemic and to elucidate the underlying reasons for the observed differences across the three manual
therapy professions.

There are strengths and limitations of the present study. This research builds on our previous
reports of manual therapy service utilization within the Australian private healthcare setting [11,12].
We added an inflation adjustment for all dollar values to remove the effect of inflation from our
analyses. More importantly, we applied sophisticated analytical techniques to produce forecasts that
account for both seasonal variation and long-term trends across professions and geographical regions
(i.e., states and territories). In an attempt to account for changes in the number of providers and
people with private health insurance, we provided supplementary analyses using secondary outcome
variables (i.e., number and total cost of services provided per provider and per 100,000 persons with
private health insurance). These supplementary analyses produced very similar estimates of the impact
of the COVID-19 pandemic on manual therapy service utilization. Lastly, because our study was
limited to private health insurance data, the estimates presented herein can only be generalized to
services provided under private health insurance general treatment cover.

5. Conclusions

The COVID-19 pandemic has had a profound impact on manual therapy service utilization in
Australia. The magnitude of the decline in service utilization varied considerably across professions
and locations. The long-term consequences of this decline in manual therapy utilization remains to
be determined.
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each manual therapy profession from 2015 to 2020 Q2; Figure S7: Time series plot of observed values and point
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Abstract: The influence of the COVID-19 pandemic is unprecedented on physical and mental health.
This study aimed to determine the impact of the COVID-19 event on mental health among Saudi
Arabian females of Riyadh by a cross-sectional study design. The samples of the study were recruited
using convenience and snowball sampling methods. The questionnaire is composed of items related
to sociodemographic profile, general mental status, negative attitude scale, impact of event (COVID-19
pandemic) scale (R) and negative health impact. The data obtained were analyzed using multivariate
regression analysis. Out of the 797 samples (34.58 ± 12.89 years), 457 (57.34%) belonged to an age
group of ≥25 years. The average BMI of the participants was 26.73 (kg/m2). Significantly (p = 0.000),
a large proportion of the participants were overweight and unemployed. Age group (>25 years) have
more odds for abnormal mental status (OR; 1.592), development of negative attitudes (OR; 1.986),
the intense impact of COVID-19 events (OR; 1.444) and susceptibility to attain negative health impacts
(OR; 1.574). High body weight is another risk factor for altered mental status, negative attitude and
developing impact of COVID-19 quickly. Overall, the COVID-19 pandemic was directly associated
with stress (53%), anxiety (63%) and depression (44%) in our sample population. There is an urgent
need for psychological counseling for the distressed population.

Keywords: COVID-19; mental health; Impact of event scale; negative attitude; Saudi Arabian females

1. Introduction

The unprecedented situation of COVID-19 presents a remarkable threat to the health of the general
public. The presence of this highly contagious disease with the unpredictable extent of morbidity and
mortality rates has an impact on almost all aspects of daily life [1]. During this difficult pandemic
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time, it is likely that mental health issues may get exacerbated due to perceive fear, worry, and stress
because of uncertainty or factors over which humans have no control. More than one-third of the
adults from the United States have shown symptoms of anxiety or depression during the pandemic,
in contrast, to a figure of one in ten; from January to June 2019 [2]. In addition to the threat of
getting infected with the virus, alterations in daily activities like restricted movements and strict
maintenance of social distancing in several countries, new normal of work from home, partial or
complete loss of a job, virtual classes for children, and avoidance of contact with friends and relatives,
are considered as major contributors for altered mental functions during this crisis [3]. Concerning
the susceptibility for psychological disturbance, the impact of a major epidemic is directly associated
with the ability of a person to cope up with the situation. It is not wrong to say that almost the entire
population has experienced some degree of mental distress during this difficult time, but the significant
impact is seen only in vulnerable individuals. Particularly those people who got infected with the
disease, those at high risk, such as the geriatric population, immunocompromised individuals, those
living or receiving care in congregate settings, and people with preexisting psychiatric or substance
abuse problems, possess an enhanced risk for abnormal psychosocial outcomes [4]. On top of that,
long-term lockdown due to pandemic also results in limited access to healthcare that invariably results
in mental health issues [5]. Moreover, females are more likely to develop psychological burden than
males [6]. Additionally, a significant impact on mental health is also reported in people who have
limited resources to use virtual social and health awareness services [7]. In addition, it is necessary to
understand that all psychological illness and socialization issues are not necessarily can be termed as
diseases; most of them temporary reactions to abnormal situations. However, it must be addressed in
time to prevent the occurrence of its consequences.

Recently published articles emphatically describe the implication of COVID-19 on the mental
health of health care professionals [8] as they are the front line warriors for this virus, and also several
reports published on the implication of this situation on the educational system [9]. The reports
describing the role of the pandemic on the mental status of the community [8,10] are also published
elsewhere. However, there is a scarcity of data on the direct impact of COVID-19 on the mental
status of the female population of Saudi Arabia. Hence, this study aimed to determine the impact of
the COVID-19 event on mental health and its related lifestyle habits among Saudi Arabian females
of Riyadh.

2. Materials and Methods

2.1. Sampling

This is a cross-sectional study carried out from March 2020 until the end of August 2020. The study
period coincides with the progression of COVID-19 cases in Saudi Arabia. The number of new
cases has been increasing many-fold, ranging from 100 odd cases in March 2020 up to 4919 cases on
17 July 2020. The number of deaths was in single digits during March that went to a peak of 58 deaths
on 5 July 2020. However, due to stringent regulations of Saudi Arabian authorities, the spread of the
pandemic was well controlled, with the number of new recoveries per day was almost similar to or
higher than new reported COVID-19 cases. Additionally, the media of Saudi Arabia was helping the
governmental authorities in restricting the spread of rumors. Overall, the situation was alarming but
well under control. Ethical approval to conduct this study was obtained from the Research Committee
of College of Pharmacy, AlMaarefa University, Riyadh, with approval number (MCST (AU)-COP
2001/RC). Only female adults (aged ≥ 18 years) of Saudi Arabian nationality who provided verbal
informed consent and reside in Riyadh (Saudi Arabia) were recruited in the study using convenience
and snowball sampling methods. The content validity and reliability check of the questionnaire were
done by Cronbach’s alpha. The validated questionnaire was translated into the Arabic language,
and linguistic validation was done to validate the conceptual translation of the questionnaire with the
help of two qualified bilingual (English and Arabic languages) health science researchers. Pretest of the
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Arabic version of the questionnaire was conducted to assess the clarity of the questionnaire, suitability
to the participants, the time required to complete the questionnaire and to know the possible obstacles.

The sample size was calculated (http://sampsize.sourceforge.net) based on the 28% prevalence of
psychological illness in the female population of Saudi Arabia reported in one of the studies [11] with
a 5% as a precision percentage and a 95% confidence level. The required sample size was 310 for the
infinite population.

2.2. Study Questionnaire

The questionnaire used in this study had five major sections: (1) sociodemographic information
such as age, education level, employment status, height and weight (to calculate BMI); (2) General
mental status; (3) Negative attitude scale; (4) Impact of event (COVID-19 pandemic) Scale (R) and
(5) Negative health impact.

2.3. General Mental Status (GMH)

The validated Arabic version of the 8-item section with Cronbach’s alpha of 0.70 was used to
explore the basic mental profile of the participants during this pandemic. The items included were
perceived depression status during the pandemic, medication used to control psychological burden,
soliciting psychologist help, participation in mental health program during the pandemic, joining audio
broadcast of mental health issues, initiating stress reliever exercise, nightmares during the pandemic
and developing bad habits. The response for each question was scored 0 (no) and 1 (yes). A cutoff of
≥3 was used to reflect abnormal mental status.

2.4. Negative Attitude Scale (NA)

There were seven questions included in this section that were focused on elucidating the perceived
negative attitude developed during the pandemic. These questions had a Cronbach’s alpha of 0.92.
The questions were meant to evaluate the interest level, social life, feelings of frustration and despair,
tension level, ability to focus and mood status. The responses for each question were scored 0 (never),
1 (rare), 2 (sometimes), 3 (most of the time) and 4 (always), with a lower score indicating a low negative
attitude. A cutoff of ≥ 8 was used to reflect the presence of a negative attitude.

2.5. Impact of Event (COVID-19 Pandemic) Scale (R) (IES)

Daniel Weiss and Charles Marmar developed the first draft of the impact of event scale (IES) in
1997 [12] to parallel the DSM-IV criteria, subscale with hyperarousal items were included into IES
and renamed as IES-R [13]. This scale comprises of total 22 items measured on a 5-point Likert scale
rated from 0 to 4 (0 = not at all, 1 = a little, 2 =moderately, 3 = quite a bit and 4 = extremely) based on
the extent to which 22 items described in the scale has caused distress to the participants in the last
7 days with reference to COVID-19. The consistency of the items was found to have Cronbach’s alpha
of 0.94. The cutoff score reported in earlier literature ranges from 25 to 40, with a score of more than
cutoff indicate a person at high risk for psychological problems [14]. Since this study was done during
the time of the event, the investigators decided on a mean score of 35 as the cutoff point to validate
the impact of COVID-19 in the participants. Intrusion (items 1, 2, 3, 6, 9, 14, 16 and 20), avoidance
(items 5, 7, 8, 11, 12, 13, 17 and 22) and hyperarousal (items 4, 10, 15, 18, 19, 21) are three subscales to
this questionnaire.

2.6. Negative Mental Health Impact (NHI)

Participants were asked to share their opinion on the six validated questions about negative
mental health impacts of the pandemic compared to the pre-pandemic period; these questions had
a Cronbach’s alpha of 0.88 [15]. The stress of work, financial burden, stress from home, fear due to the
COVID-19 pandemic, apprehension due to the COVID-19 pandemic, and helpless feelings due to the

85



Healthcare 2020, 8, 542

COVID-19 pandemic were tested in this section. The categorical responses recorded were either yes
(score 0) or no (Score 1). A total score of ≥3 was termed as the cutoff score for considering the presence
of negative health impact due to pandemic.

2.7. Statistical Analysis

The data collected was entered into SPSS IBM statistical package (version 25, IBM, Armonk,
NY, USA). All results of quantitative variables were reported either as mean or frequency (percentage)
(%). A chi-squared test was employed to assess if there was a significant association between categorical
variables. Risk estimates of the sociodemographic factors (age, educational level and BMI) on GMH, NA,
IES and NHI were determined and expressed as an odds ratio. Finally, multivariate linear regression
analysis was done to assess the difference in dependent and independent variables, including age,
educational level, and body weight (BMI). A p-value of less than 0.05 was considered significant.

3. Results

3.1. Characteristics of the Participants

Of the 1191 responses received for our questionnaire, 216 responses were excluded from our study
due to incomplete information on the sociodemographic profile. Out of the remaining 797 samples
(average age 34.58 years), 457 (57.34%) belonged to an age group of >25 years, and 340 (42.65%) were
from the 18–25 years age group. Only 30% of the respondents were secondary school qualified, while
the majority of them are better educated (69%). Most of the participants (64%) of this study were
non-employed or students, whereas 36% of them were working. Concerning the status of body weight,
a higher proportion of the included samples were overweight (66%), with only 34% representing
normal weight. The average BMI of the participants was 26.73 (kg/m2). Significantly (p = 0.000), a high
percentage of the surveyors in the higher age group were overweight and unemployed (Table 1).

Table 1. Sociodemographic characteristics of the participants.

Variables All, n (%) 18–25 Years, n (%) >25 Years, n (%) p Value 1

Education level

Higher qualification, n (%) 556 (69.8) 228 (67.1) 328 (71.8)
0.152Secondary school, n (%) 241 (30.2) 112 (32.9) 129 (28.2)

Employment status

Employed, n (%) 287 (36) 93 (27.4) 194 (42.5)
0.000Non employed, n (%) 371 (46.5) 113 (33.2) 258 (56.5)

Students, n (%) 139 (17.4) 134 (39.4) 5 (1.1)

BMI

Normal weight, n (%) 273 (34.3) 158 (46.5) 115 (25.2)
0.000Overweight, n (%) 524 (65.7) 182 (53.5) 342 (74.8)

1 Pearson chi-squared test.

3.2. General Mental Status, Negative Attitude, IES, Negative Health Impact by Age

The overall mean general mental status score of 1.5 ± 0.059 (mean ± SEM) was noted among the
participants with a significantly (p = 0.001) high level of abnormal mental status in a higher age group
(Odds ratio, 1.304) compared to lower to age group (Table 2). The average score for negative attitude
was 7.79 ± 0.239, with a risk estimate of 1.304 for the higher age group. There was no association of age
on the impact of event scale (IES on COVID-19) with an overall average of 20.83 ± 0.569 among the
participants. However, the age group of ≥25 years had a relatively bigger risk estimate (1.249) for the
IES score. Additionally, a significant (p = 0.001) link was found between negative health impact and
age of the participants, with an overall mean score of 2.41 ± 0.062. The overall average of IES sub-scale
intrusion, avoidance and hyperarousal were 7.55 ± 0.21, 7.05 ± 0.22 and 6.22 ± 0.5, respectively.

86



Healthcare 2020, 8, 542

Table 2. General mental status, negative attitude, impact of event scale (IES), negative health impact
by age.

Variables All, n (%) 18–25 Years, n (%) >25 Years, n (%) p Value 1

General mental status

Normal, n (%) 614 (77) 372 (81.4) 242 (71.2)
0.001Abnormal, n (%) 183 (23) 85 (18.6) 98 (28.8)

Odds ratio (risk estimate) 2 0.736 1.304

Negative attitude

Absent, n (%) 466 (58.5) 164 (48.2) 302 (66.1)
0.000Present, n (%) 331 (41.5) 176 (51.8) 155 (33.9)

Odds ratio (risk estimate) 2 0.662 1.304

Impact of COVID-19 event

Absent, n (%) 640 (80.3) 258 (75.9) 382 (83.6)
0.007Present, n (%) 157 (19.7) 82 (24.1) 75 (16.4)

Odds ratio (risk estimate) 2 0.772 1.249

Negative health impact

Absent, n (%) 446 (56) 167 (49.1) 279 (61.1)
0.001Present, n (%) 351 (44) 173 (50.9) 178 (38.9)

Odds ratio (risk estimate) 2 0.760 1.234
1 Pearson chi-squared test; 2 risk estimate for 2 × 2 table.

3.3. General Mental Status, Negative Attitude, IES, Negative Health Impact by BMI

As shown in Table 3, overweight participants of this study had significantly abnormal mental
status (p = 0.000), higher negative attitude (p = 0.001) and increase in the IES score (impact of COVID-19
event) (p = 0.000). However, there was no significant association between negative health impact
and bodyweight. Similarly, overweight subjects of this study have shown a relatively higher risk for
abnormal mental status (1.279), negative attitude (1.189), the impact of COVID-19 (1.249) and negative
health impact (1.096).

Table 3. General mental status, negative attitude, IES, negative health impact by body weight (BMI).

Variables All, n (%) Normal Weight, n (%) Overweight, n (%) p Value 1

General mental status

Normal, n (%) 614 (77) 189 (69.2) 425 (81.1)
0.000Abnormal, n (%) 183 (23) 84 (30.8) 99 (18.9)

Odds ratio (risk estimate) 2 0.671 1.279

Negative attitude

Absent, n (%) 466 (58.5) 138 (50.5) 328 (62.6)
0.001Present, n (%) 331 (41.5) 135 (49.5) 196 (37.4)

Odds ratio (risk estimate) 2 0.726 1.189

Impact of COVID-19 event

Absent, n (%) 640 (80.3) 202 (74) 438 (83.6)
0.001Present, n (%) 157 (19.7) 71 (26) 86 (16.4)

Odds ratio (risk estimate) 2 0.698 1.249

Negative health impact

Absent, n (%) 446 (56) 141 (51.6) 305 (58.2)
0.077Present, n (%) 351 (44) 132 (48.4) 219 (41.8)

Odds ratio (risk estimate) 2 0.841 1.096
1 Pearson chi-squared test; 2 risk estimate for 2 × 2 table.

3.4. General Mental Status, Negative Attitude, IES, Negative Health Impact by Educational Level

There was no significant association noted when we compared education level with changes in the
general mental status, development of negative attitude due to COVID, the impact of the COVID-19 on
their general lifestyle and overall negative impact. On the contrary, participants with low educational
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level had a comparatively higher risk estimate for abnormal mental status (1.057), negative attitude
(1.171) and negative health impact (1.019) (Table 4).

Table 4. General mental status, negative attitude, IES, negative health impact by educational level.

Variables All, n (%) Higher Qualification, n (%) Secondary School, n (%) p Value 1

General mental status

Normal, n (%) 614 (77) 426 (76.6) 188 (78)
0.668Abnormal, n (%) 183 (23) 130 (23.4) 53 (22)

Odds ratio (risk estimate) 2 0.977 1.057

Negative attitude

Absent, n (%) 466 (58.5) 316 (56.8) 150 (62.2)
0.155Present, n (%) 331 (41.5) 240 (43.2) 91(37.8)

Odds ratio (risk estimate) 2 0.935 1.171

Impact of COVID-19 event

Absent, n (%) 640 (80.3) 449 (80.8) 191 (79.3)
0.624Present, n (%) 157 (19.7) 107 (19.2) 50 (20.7)

Odds ratio (risk estimate) 2 1.029 0.937

Negative health impact

Absent, n (%) 446 (56) 310 (55.8) 136 (56.4)
0.860Present, n (%) 351 (44) 246 (44.2) 105 (43.6)

Odds ratio (risk estimate) 2 0.92 1.019
1 Pearson chi-squared test; 2 risk estimate for 2 × 2 table.

Table 5. Multiple linear regression analysis.

Scale Variable B Std. Error Beta p Value

General Mental
status

Constant 1.224 0.194 0.000 *

Age 0.465 0.175 1.592 0.008 *

Educational
level −0.080 0.189 0.923 0.672

BMI −0.540 0.177 0.583 0.002 *

Negative
attitude

Constant 0.252 0.167 0.132

Age 0.686 0.151 1.986 0.000 *

Educational
level −0.253 0.162 0.777 0.120

BMI −0.331 0.156 0.718 0.034 *

Impact of
COVID-19

event

Constant 1.330 0.201 0.000 *

Age 0.367 0.185 1.444 0.047 *

Educational
level 0.103 0.195 1.108 0.599

BMI −0.505 0.187 0.603 0.007 *

Negative health
impact

Constant 0.068 0.164 0.681

Age 0.453 0.149 1.574 0.002 *

Educational
level −0.043 0.157 0.958 0.78

BMI −0.160 0.155 0.852 0.302

* p value < 0.05 indicates significant comparison using chi-squared test.

3.5. Multiple Linear Regression Analysis

Multiple linear regression analysis was done to find the impact of three categorical independent
variables, age, educational level and BMI, on four dependent outcomes, namely, general mental
status, negative attitude, the impact of COVID-19 event and negative health impact. Table 5 shows
age as a significant predictor for abnormal general mental status, development of negative attitude,
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eliciting impact of COVID-19 event and susceptibility to meet negative health impact. In addition to
this, high bodyweight is another reason for altered mental status, negative attitude and developing
impact of COVID-19 quickly. Overall, differences in the educational level have not shown any mental
health impact.

4. Discussion

The difficult situation humanity is going through since the outbreak and declaration of the
COVID-19 pandemic is unprecedented and unimaginable. The pandemic has adversely affected all
walks of life, and every person on this earth has a direct or indirect impact. COVID-19 is a physical
health problem, but it has the potential to cause a major mental health crisis if adequate and necessary
steps are not taken in time. The World Health Organization recognized the implication of the COVID-19
pandemic on mental health and psychological functions and released a list of considerations to the
public, health care workers, team leaders, and people under isolation and all other susceptible people
to cut its impact [16]. Further, the United Nations proposed their recommendations to neutralize and
combat the poor mental health outcomes by providing access to mental healthcare through creative
means utilizing all other available and possible resources, especially across high-risk populations [17].
In addition to this, the Centers for Disease Control and Prevention (CDC) has shared measures and
methods to overcome stress [18].

Although COVID-19 may produce altered mental health in any person, the section of the
community vulnerable to mental alteration may get affected quickly. The mental health of all people of
society is critical for the best functioning of the community. The well-being of the female population is
a necessary element for the overall welfare of the system. Generally, women are more vulnerable to
negative life events than men are, especially those without social support. A study carried out in Egypt
reported a high prevalence of depression and anxiety in girls that are almost double that in boys [19].
In addition to this, there are several studies available in affirmation of the high incidence of mental
abnormalities and quicker impact of events in females than men. Hence, the idea of this research to
explain the impact of the ongoing pandemic on this vulnerable population of Riyadh, Saudi Arabia.

Overall, the mental status of the participant indicated mild alteration; however, around 44%
of the participants acknowledge perceived depression due to the COVID-19 outbreak. The higher
incidence of perceived depression in Saudi Arabian women is in accordance with the current global
scenario [20]. People are continuously under fear of contracting infection, dying, and losing family
members. Frequent misinformation through social media and other communication channels and
nightmares about the future are common factors for the induction of depression. Possibly there is
a role of organic changes in the central nervous system during the COVID-19 outbreak [21].

The psychological burden and alteration in mental status is a common feature of traumatic
events. Studies done earlier have shown the negative implication of large scale traumatic events
on the mental illness in the majority of vulnerable populations [22]. Additionally, the presence of
co-morbid or riskier conditions may further enhance the impact of events. The impact of event
scale-revised (IES-R) is one of the suitable scales subjectively measure the traumatic event such as
COVID-19, especially in the response sets of intrusion (intrusive thoughts, nightmares, intrusive feelings
and imagery, dissociative-like reexperiencing), avoidance (numbing of responsiveness, avoidance
of feelings, situations, and ideas), and hyperarousal (anger, irritability, hypervigilance, difficulty
concentrating, heightened startle), as well as total subjective stress IES-R score. The average score of
this scale in our study showed a milder impact on the majority of the respondents, with an overall
average of around 21. However, higher age groups and people of excess body weight have shown
greater vulnerability to the COVID-19. The outcome of this study is in accordance with other studies
reported earlier [10]. It is also interesting to note that the overall impact of the event was mild; however,
57% of the respondents still expressed added stress due to the pandemic, and 63% of them also feel
apprehensive due to continuous reports of the pandemic. Probably, high stress and apprehension were
due to the daily report of 2000–5000 new cases from the Kingdom of Saudi Arabia during the time
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of this study. Our findings are also consistent with other published literature showing that having
exposure to life stressors are directly associated with more depression during times of social isolation
as well as at low-intensity periods [23–25]. In addition to the adverse impact of COVID-19 on the
economy of the country, an individual’s economic status is also adversely affected due to the pandemic
in many countries. However, the government of Saudi Arabia took exceptional care for the economic
well-being of their citizens by facilitating full salaries and wages in both the public sector and the
private sector. Hence, in our study, we did not notice any significant effect of COVID-19 associated
economic status on the psychological burden of the participants.

To the best of our knowledge, our study was one of the few studies that have given insights about
the extent of mental disturbance experienced by the feminine gender of the Saudi Arabia population
living in the capital city, Riyadh, due to the COVID-19 pandemic. Additionally, it covered several
parameters of measurement of mental status ranging from general health status to negative attitude,
negative impact as well as the overall impact of COVID-19 using a reliable measuring tool.

However, it is an advantage to get to know the mental status of the female population. Having
the data on the male gender would have help in comparing the extent of difference between the
two sets of the population. Since most parts of this study were carried out during the lockdown phase,
most of the respondents were reached through the social media link. There was no support offered to
the participants on the tricky questions that need clarification that may count for understanding or
interpretation bias on the part of the respondents. With a high percentage of the respondents having
depression (44%), stress (53%) and apprehension (63%), it would be a good idea to do a large-scale
study across different regions of the Kingdom of Saudi Arabia. Further, having data on the specific
aspect of COVID-19, such as loss of a job, death of some beloved ones in the family, and others,
could have given more insight into the specific issues. Additionally, as the number of cases dropping
down in the Kingdom, the latest research will be needed to assess the trajectory of depression in the
Saudi population and develop the potential treatment for affected populations.

5. Conclusions

The COVID-19 pandemic is associated with stress (53%), anxiety (63%) and depression (44%) in
our sample population. Participants in the higher age group and overweight people have a high risk for
alteration in mental health. Large scale study spread across different regions of Saudi Arabia, covering
several types of population needed to assess the trajectory of the mental health of the Saudi population.
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Abstract: The COVID-19 pandemic represented a very difficult physical and psychological challenge
for the general population and even more for healthcare workers (HCWs). The main aim of the present
study is to test whether there were significant differences between frontline and non-frontline Italian
HCWs concerning (a) personality traits, intolerance of uncertainty, coping strategies and perceived
stress, and (b) the models of their associations. A total of 682 Italian HCWs completed a self-report
questionnaire: 280 employed in COVID-19 wards and 402 in other wards. The analysis of variance
omnibus test revealed significant differences between the two groups only for perceived stress, which
was higher among the frontline. The multi-group path analysis revealed significant differences in the
structure of the associations between the two groups of HCWs, specifically concerning the relations
between: personality traits and intolerance of uncertainty; intolerance of uncertainty and coping
strategies. Regarding the relation between coping strategies and stress no difference was identified
between the two groups. In both of them, emotionally focused coping was negatively related with
perceived stress, whereas dysfunctional coping was positively related with stress. These results
could be useful in planning actions aiming to reduce stress and improve the effectiveness of HCWs’
interventions. Training programs aimed to provide HCWs with a skillset to tackle uncertain and
stressful circumstances could represent an appropriate support to develop a preventive approach
during outbreaks.

Keywords: COVID-19; HCWs; personality traits; intolerance of uncertainty; coping strategies;
perceived stress

1. Introduction

The COVID-19 pandemic is undoubtedly one of the greatest disasters of the 21st
century for people all over the world. The pandemic is a very serious threat, both physical
and psychological, for the general population [1–5], but even more for vulnerable groups
of subjects. The latter include, among others, patients with pre-existent mental health
disorders, as well as those suffering from other chronic or acute diseases, such as cancer
patients. While COVID-19 and the related strict lockdown caused, since the first wave of the
pandemic, severe psychological effects (such as relapses, worsening of conditions, stress,
anger, impulsivity, etc., e.g., [6–9]) on patients suffering from mental disorders, it has been
particularly challenging also for cancer patients, who are at a high risk of contracting the
virus and of developing more severe complications compared to the general population [10].
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Thus, the fear of being infected makes the COVID-19 a new stressor [11], able to affect their
emotional and social functioning [12].

At the same time, the COVID-19 pandemic represents a very arduous challenge for
both the scientific community—involved in finding vaccines to prevent its spread, and
therapies to cure infected people [13]—and healthcare workers (HCWs) —who, working
daily in facing it, not only jeopardize their own physical health (risking to get infected),
but also their mental wellbeing. Consistently with the results of many studies on the
psychological impact of past pandemics on health professionals [14–16], the literature
published until now about COVID-19 revealed that HCWs are at particular risk of adverse
psychological outcomes, i.e., of developing more severe mental symptoms, including stress,
anxiety, depression, distress, insomnia, emotional exhaustion, burnout, as well as post-
traumatic stress disorder [17–40]. These adverse consequences regard specifically those
working on the frontline [17] (i.e., those directly engaged in the diagnosis, treatment, and
care for patients with COVID-19, employed in emergency departments, intensive care
units, and infectious disease wards) and in areas (such as China and Italy) where the virus
has had a rapid spread and caused a high number of hospitalizations (in intensive care
units) and deaths (especially during the first months of its circulation).

These negative psychological outcomes on HCWSs are undoubtedly related to the
situation—that, specifically during the first wave of the virus spread, was in itself par-
ticularly demanding [24], stressful, and characterized by high levels of uncertainty—but
probably also to more specific contextual conditions (first of all, as argued above, having
worked on the frontline or not), as well as to individual differences, such as HCWs’ per-
sonality traits (that are “one of the important determinants for the development of mental
health issues during the pandemic situation” [41] (p. 5)), ability to tolerate uncertainty, and
to cope with the situation.

1.1. Intolerance of Uncertainty, Personality, and Coping

All pandemics, including the one caused by COVID-19, being unexpected and un-
predictable events, which affect large numbers of people, are sources of stress (i.e., they
are cataclysmic stressors, according to Lazarus and Cohen’s definition [42]), and uncer-
tainty among both ordinary people and HCWs [43–45]. If ordinary people experience
“uncertainty about getting infected, uncertainty about the seriousness of the infection,
uncertainty about whether the people around you are infected, uncertainty about whether
objects or surfaces (e.g., money, doorknobs) are infected, uncertainty about the optimal
type of treatment or protective measures, and uncertainty about whether a pandemic is
truly over” [44] (p. 43), HCWs experience also other types of uncertainty (both professional
and personal), that differ during the different stages of virus diffusion. Among them,
uncertainty about how dangerous and contagious the virus is, uncertainty about therapies
and cures, uncertainty concerning personal devices to be adopted in order to avoid getting
infected while working (and become a vehicle of infection for other people, e.g. patients or
relatives), uncertainties about the right measures for containing the virus spread (e.g., use
of masks and gloves), etc.

Although uncertainty during a pandemic is, therefore, a common experience for ev-
erybody, including HCWs, nonetheless the individuals’ abilities to tolerate it varies greatly.
Some people, more than others, show indeed more difficulty in tolerating uncertainty.

Intolerance of uncertainty can be defined as a dispositional fear of the unknown [46–48],
which seems to be related to certain personality traits [49], specifically to neuroticism (or
negative emotionality, which is one of the five personality traits identified by the BIG Five
Model [50]; see Section 2.2. “Measures”). It can be considered as a sub-trait of anxiety [44]
(that is, in its turn, a facet of neuroticism), which has often been found in association
with stress, distress, insomnia, psychosomatic symptoms, and other clinical conditions
in several recent studies carried out on COVID-19 among the general population and
HCWs (e.g., [45,51–56]). It is a cognitive, emotional, and behavioral tendency to react
negatively to uncertain or ambiguous situations and unpredictable future events [57,58],
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which biases information processing, leading to faulty appraisals of threat, and reduces
coping abilities [59].

1.2. Coping, Personality, Intolerance of Uncertainty

Coping, in its turn, can be defined as the set of cognitive and behavioral efforts to
manage specific external and/or internal demands, which are evaluated as taxing or ex-
ceeding a person’s resources [60] or, more simply, as processes of response to stressors [61].
Like Monzani et al. [62] state, coping strategies have been classified differently, mainly in
dichotomous pairs, by different authors: problem-focused, (i.e., aiming at actively respond-
ing to a stressful situation) vs. emotion-focused coping (i.e., aiming to reduce or manage
emotions related to the stressful situation) [63,64]; approach, (i.e., aiming to directly face
with stressors and related emotions) vs. avoidance strategies (i.e., aiming to deny, minimize,
or avoid dealing with stressors) [65–67]; adaptive (i.e., characterized by more probability
of obtaining a result) vs. ineffective or maladaptive (i.e., characterized by more probability
of not obtaining a result) [67,68]).

The vast literature on this topic revealed that the use of coping strategies is influenced
by many variables, among which are situational demands, environmental and cultural
aspects, personal characters [63], as well as individuals’ ability to tolerate uncertainty [59],
and personality traits [69–71]. In other terms, different persons, in different situations,
resort to different coping strategies.

Many recent studies during the COVID-19 pandemic have been conducted in different
contexts among both the general population and health professionals, showing great
variability in the use of coping strategies. Taylor et al. [72], for example, revealed that
during the lockdown, people have found many different ways of making self-isolation
more tolerable, which include watching TV or movies. Regarding HCWs, Munawar
and Choundry [73], for example, identified different types of coping strategies used by
Malaysian HCWs to deal with stress and anxiety, but one of the most recurring was the
religion coping strategy. Salman et al. [74] found, in a sample of HCWs from Pakistan, that
positive coping strategies were more widely used than avoidant and maladaptive strategies.
Huang et al. [75], comparing nurses with nursing students, found that the former use more
problem-focused coping strategies than the latter.

As mentioned above, the use of different coping strategies is not only linked to
specific contextual, environmental, or cultural conditions, it also seems to be influenced by
individuals’ dispositional traits. As for the link between coping strategies and intolerance
of uncertainty, although much research has been conducted revealing clear associations
between them [59], as far as we know, few studies focused on the relations between
intolerance of uncertainty and coping strategies during a pandemic and none of them
explicitly analyzed this relation in samples of HCWs. One of the best-known research
about intolerance of uncertainty and coping was the one conducted by Taha et al. [76]
in a general population sample during the H1N1 pandemic of 2009. The authors found
significant relations between, greater intolerance of uncertainty, on the one hand, and lower
problem-focused and higher emotion-focused coping strategies, on the other. Instead,
Rettie and Daniels [77], studying a sample of the general population during the COVID-19
pandemic, found that maladaptive coping strategies mediate the relationship between
intolerance of uncertainty and distress.

As far as coping strategies and personality are concerned (see Section 2.2 for the
personality traits), scientific research not only revealed that personality influences the
way people cope with stressful situations, but identified also specific relations between
them. For example, according to Leandro and Castillo [70], and Afshar et al. [71], maladap-
tive personality traits (e.g., neuroticism) positively correlate with emotion-focused and
avoidant (dysfunctional) coping strategies; on the contrary, extraversion positively corre-
lates with problem-focused and emotional-focused strategies [69]. Several recent studies
on COVID-19 have also identified similar links between personality traits and adaptive
and maladaptive coping responses. Sica et al. [78], for example, found, in a sample of
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Italian adults, positive association between maladaptive traits of personality and avoidant
forms of coping (e.g., drug use), and negative associations between maladaptive traits and
acceptance and positive reframing. Other studies have not only substantially confirmed
these results, but have also found significant associations with the levels of perceived stress.
According to Liu et al. [79], for example, individuals with higher levels of neuroticism
would have the tendency “to perceive events as highly threatening and often have limited
coping resources, self-regulation and perceived efficacy, and thus resulting in a higher level
of stress” [79] (p. 2). Conversely, people with high levels of conscientiousness seem to be
able to resort to more effective coping strategies, thus experiencing lower levels of stress.

1.3. Current Study

Consistently with the results of the literature on the topic, it seems reasonable to
assume that specific contextual situations as well as some individual characteristics—i.e.,
personality traits, intolerance of uncertainty, coping strategies—have specific relations
among them and differently impact on psychological outcomes, specifically on perceived
stress. Nonetheless, to the best of our knowledge, no study has been conducted to explicitly
investigate these associations in samples of HCWs during the COVID-19 pandemic.

Thus, also considering the great amount of work, under uncertain and stressful condi-
tions, the present study aimed at investigating, in a sample of Italian HCWs, employed during
the first wave of the COVID-19 pandemic, the relations between some personal characteristics
and perceived stress, by testing whether the variable “having worked on the frontline” (i.e.,
in a COVID dedicated ward) or “not having worked on the frontline” (i.e., in other wards)
affects them (i.e., affects the relations between the variables taken into account).

The analyses revealed significant differences both in the levels of perceived stress,
which were higher in the frontline HCWs than in the non-frontline, and in the structure
of the associations between the two groups, specifically concerning the relations between:
personality traits and intolerance of uncertainty; intolerance of uncertainty and coping
strategies. Regarding the relations between coping strategies and stress, no difference was
identified. In both groups, the use of emotional coping strategies was linked indeed to
lower levels of perceived stress, while the use of dysfunctional coping strategies to higher
levels of perceived stress.

2. Methods

2.1. Data Collection

This study, conducted according to Helsinki Declaration principles (https://www.
wma.net/what-we-do/medical-ethics/declaration-of-helsinki/, accessed on 22 August
2021), APA Ethics Code, and European and Italian Privacy Law (i.e., EU Reg. 679/2016,
GDPRD and Legislative Decree n. 196/2003, Code regarding the protection of personal
data), has been approved by PhD meeting curriculum in Psychology, Communication, and
Social Sciences, (University of Macerata. Protocol code n. 19435, 3 August 2020).

It was conducted through an online survey, which started on May 15 and ended on 30
July 2020, to which Italian HCWs (nurses and physicians), enrolled in professional orders
and associations, were invited to participate. The snowball sampling method was used.

Specifically, during the first week of May 2020, the authors sent an email to the
presidents of all the Italian orders of physicians and nurses and of the main professional
associations (e.g., Associazione Anestesisti Rianimatori Ospedalieri Italiani emergenza area
critica/Italian Hospital Anesthetist Association for critical area emergency) to present the
research protocol and asked them to send an invitation email to their members with the
link to compile a self-report questionnaire or to publish it on their website. After three
weeks, the authors sent a reminder email to those orders and associations that did not
respond to the first email.

It should be noted that before sending the emails and making public the link to the
online survey, three physicians, one obstetrician, and one nurse compiled the questionnaire
and provided the authors their favorable opinion regarding its length, clarity, and com-
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prehensibility of all the items. Survey administration was conducted through LimeSurvey
software on a LAMP (Linux, Apache, MySQL, PHP, a common example of a web service
stack) server. All communication was encrypted, using HTTPS protocol and Secure Sockets
Layer (SSL). No prize, as an incentive to compile the survey was offered, since it is not
common practice in Italy and it could also affect the data by inducing subjects to offer
socially desirable answers, thus compromising data reliability.

The questionnaire opened with some information concerning the aims of the research,
the identity and contacts of the research team, the planned ways of disseminating the
results, the references to the European and Italian privacy laws, and protection of personal
data. The respondents could begin to fill in the questionnaire after having voluntarily
consented to participate by signing an online informed consent. The questionnaire was
composed of:

• Twelve questions, aiming to collect socio-demographic, employment information, and
information concerning the exposure of HCWs to COVID-19;

• Four validated scales (see Section 2.2. “Measures”), aiming to measure HCWs’ person-
ality traits, intolerance of uncertainty, coping strategies, and perceived stress;

• One final open-ended question (which is not taken into account in the present study,
as it is the specific subject of another paper that we are going to submit), aiming to
know whether and how the experience of having worked during the pandemic had
an emotional impact on HCWs.

All the items of the questionnaire were compulsory, except for the open-ended question.
The estimated average time for compiling the questionnaire was approximately 15 min.

2.2. Measures
2.2.1. Personal Information Data

In order to collect socio-demographic and job characteristics, as well as more specific
information concerning their exposure to COVID-19, HCWs were asked questions con-
cerning gender, age, marital and parental status, religion, job position (doctor or nurse),
specialties (area), place of work, seniority, job exposure to COVID-19, COVID-19 swabs
(i.e., having received swabs for COVID-19), and contraction of COVID-19.

2.2.2. Big Five Inventory, Short Version (BFI-2-S)

The Italian HCWs’ personality trait domains were assessed using the Italian translation
of the 30-item BFI-2-S [80]; it is a short version of the 60-item BFI-2 [81], which, in its turn,
represents a revision of the Big Five Inventory (BFI, [82–84]).

The BFI-2 “operationalizes the hierarchical conceptualization of personality structure
by assessing the Big Five domains and 15 facets: Extraversion (with facets of Sociability,
Assertiveness, and Energy Level), Agreeableness (Compassion, Respectfulness, and Trust),
Conscientiousness (Organization, Productiveness, and Responsibility), Negative Emotionality
(Anxiety, Depression, and Emotional Volatility), and Open-Mindedness (Intellectual Curiosity,
Aesthetic Sensitivity, and Creative Imagination)” [81] (p. 69). Respondents rate each of the
30 items using a five-point scale ranging from 1 (strongly disagree) to 5 (strongly agree).

The CFA outcomes supported the hypothesized structure: all standardized factor
loadings resulted statistically significant (with values between 0.420 and 0.914), and the
goodness of fit indexes acceptable (CFI = 0.911; TLI = 0.902; RMSEA = 0.079; SRMR = 0.088).
We considered (throughout the article) as fit indexes the comparative fit index (CFI), the TLI,
the RMSEA, and the SRMR, with CFI and TLI ≥ 0.90, RMSEA ≤ 0.08, and SRMR ≤ 0.06 as
threshold values [85].

Cronbach’s alpha and McDonald’s omega were respectively 0.74 and 0.73 for Extraver-
sion, 0.71 and 0.70 for Agreeableness, 0.70 and 0.69 for Conscientiousness, 0.77 and 0.77 for
Negative Emotionality, 0.77 and 0.78 for Open-Mindedness.
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2.2.3. Intolerance of Uncertainty Scale (IUS-12)

The Italian HCWs’ intolerance of uncertainty was assessed using the Italian ver-
sion [86] of IUS-12 [87]; it is the short version of the 27-item intolerance of uncertainty scale
(IUS-27 [88]), developed to evaluate “emotional, cognitive and behavioral reactions to am-
biguous situations, implications of being uncertain, and attempts to control the future” [88]
(p. 791). IUS-12 is a two-factor scale that represents two different sub-dimensions of intol-
erance toward uncertainty: prospective and inhibitory [49,87]. The former reflects “desire
for predictability and active engagement in information seeking to increase certainty”;
the latter reflects “uncertainty avoidance and paralysis in the face of uncertainty” [89]
(p. 377). Respondents assess the items on a five-point Likert scale, ranging from 1 (not at
all characteristic of me) to 5 (entirely characteristic of me).

Both the Cronbach’s alpha and McDonald’s omega were 0.90 for the overall scale;
Cronbach’s alpha for prospective intolerance of uncertainty (items 1–7) was 0.83 and
McDonald’s omega was 0.84, while alpha and omega for inhibitory intolerance (items 8–12)
were 0.90.

2.2.4. Brief-COPE Scale

The Italian HCWs’ coping strategies were evaluated using the Brief-COPE [66]; it
is the short version of the original COPE (Coping Orientation to Problems Experienced)
inventory [65]. We adapted the original Brief-COPE scale into the Italian language using a
forward and backward translation process to guarantee correspondence between Italian
and English original versions. The Brief-COPE consists of 14 faced-scales (each of them
composed of 2 items), which represent 14 different coping strategies [66,67] that can be
grouped into two overarching coping styles: approach coping (active coping, planning,
positive reframing, acceptance, seeking emotional support, seeking instrumental support)
and avoidant coping (self-distraction, denial, venting, substance use, behavioral disengage-
ment, self-blame). Humor and religion are excluded from these styles, since, according
to [90], they are both adaptive and problematic components. Some authors (e.g., [63])
distinguish the 14 faced-scales into three composite subscales: problem-focused (active
coping, seeking instrumental support, planning), emotion-focused (acceptance, seeking
emotional support, humor, positive reframing, religion), and dysfunctional (behavioral
disengagement, denial, self-blame, self-distraction, substance use, venting). The 28 items,
that are measured with scores ranging from 0 (I haven’t been doing this at all) to 3 (I’ve
been doing this a lot), can be “converted to a dispositional ‘coping style’ format [ . . . ] or a
situational concurrent format, by changing verb forms [ . . . ]. They can assume a retrospec-
tive, situational format [ . . . ], a concurrent situational format [ . . . ], or even a dispositional
format” [66] (pp. 95–98). Since we wanted to measure the Italian healthcare professionals’
situational and retrospective coping strategies, i.e., related to a specific circumstance (the
COVID-19 pandemic), we presented the items in the past tense.

In order to assess the goodness of fit indexes of the factor structure of the Italian
version of the Brief-COPE scale, we performed a Confirmatory Factor Analysis (CFA). The
CFA outcomes supported the hypothesized structure: all standardized factor loadings
resulted statistically significant (with values between 0.430 and 0.989), and the goodness of
fit indexes acceptable (CFI = 0.927; TLI = 0.919; RMSEA = 0.078; SRMR = 0.089).

Cronbach alpha for the Brief-COPE was 0.82, and McDonald’s omega was 0.82. Specif-
ically, following the distinction between problem-focused, emotion-focused, and dysfunc-
tional strategies, we obtained that alpha and omega for problem-focused strategies were
0.76 and 0.77, respectively, while for emotion-focused strategies 0.71 and 0.77, respectively.
Alpha and omega for dysfunctional strategies were 0.77 and 0.79, respectively.

2.2.5. Italian Perceived Stress Scale (IPSS-10)

The Italian HCWs’ perceived stress was measured using the IPSS-10 (Italian Perceived
Stress Scale); it is the Italian version [91] of the PSS (Perceived stress scale). Although its
original version consists of 14 items [92], the most commonly used is that consisting of
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10 items [93,94]. PSS measures the degree to which situations in one’s life are evaluated
as stressful [95] (p. 1) by asking about feelings and thoughts during the last month.
Respondents are asked how often they felt a certain way on a five-point Likert scale:
0 = Never; 1 = Almost Never; 2 = Sometimes; 3 = Fairly Often; 4 = Very Often. Cronbach’s
alpha was 0.881 and McDonald’s omega 0.884.

2.3. Procedures

In order to investigate the associations between personality traits, intolerance of
uncertainty, coping strategies and perceived stress in a sample of Italian HCWs, also taking
into account different situational contexts (i.e., having worked on the frontline or not), we

a. First, tested if there were significant differences between the two groups of HCWs
(frontline and non-frontline) in relation to each of the variables considered;

b. Second, developed and tested a model (see Figure 1), according to which personality
traits can differentially impact on intolerance of uncertainty, intolerance of uncer-
tainty can differently impact on the use of coping strategies, and coping strategies
can differently affect the level of perceived stress;

c. Finally, tested whether the structure of the relations (see Figure 1) vary in the two
groups of HCWs.

Figure 1. Path-diagram of the general model of structure of relations among variables.

2.4. Data Analysis

Descriptive statistics (n, %) were conducted, using the R-software (version 4.1.0, [96]),
to have a complete picture of our sample.

In order to determine whether there were significant differences between frontline
and non-frontline HCWs, three different linear mixed models (LMMs) were applied using
personality traits (based on BFI-2-S score), intolerance of uncertainty (based on IUS-12
score), and coping strategies (emotional focused, problem focused, avoidant; based on
Brief-COPE score) as fixed effects, and subject ID as random effect. A linear model (LM) was
performed for perceived stress (based on IPSS-10). Three analyses of variance fixed effects
omnibus tests (regarding LMMs), and one analysis of variance omnibus test (regarding
LM) were calculated.

A multi-group path-analysis was performed, using lavaan R software package [97], in
order to test whether having worked in a dedicated COVID ward or not during the first
wave of the pandemic in Italy would have determined differences in the associations (i.e.,
in the structure of relations) between personality traits, intolerance of uncertainty, coping
strategies, and perceived stress.

3. Results

3.1. Sample Characteristics

Out of 682 participants who fully compiled the questionnaire, 530 (77.71%) were
women and 152 (22.29%) men. The participants’ answers contained no missing data (an-
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swers to individual questions were mandatory to complete the questionnaire). Incomplete
questionnaires were not taken into account. The mean age was 45.39 (ranging from 21 to 81,
SD = 12.04). The majority of them were married (44.36%), had children (57.92%), declared
to be religious persons (practitioners: 15.84%; non-practitioners: 23.75%; only occasional
practitioners: 38.42%). Furthermore, 75.95% worked as a nurse, 70.23% in hospitals and
care services in the northern region of Italy, 51.76% in the area of medical specialties,
with 47.65% working for more than 20 years. Moreover, 41.06% of them claimed to have
worked in a COVID-19-dedicated ward, i.e., on the frontline, while 58.94% in other wards.
Although more than half of them (57.48%) had a swab test for COVID-19, fortunately, only
a low percentage contracted the virus (8.36%). The following Table 1 shows a more detailed
description of our sample characteristics.

3.2. Analysis of Variance

The analysis of variance fixed effects omnibus test (Type III analysis of variance with
Satterthwaite’s method), conducted on the LMMs, revealed no significant differences
between frontline and non-frontline HCWs concerning personality traits, F(4, 2720) = 1.664,
p = 0.155 (see Figure 2A), intolerance of uncertainty, F(1, 680) = 0.131, p = 0.718 (see
Figure 2B) and coping strategies, F(1, 1360) = 2.253, p = 0.106 (see Figure 3A).

Figure 2. Effect plot of: (A) personality traits; (B) intolerance of uncertainly. The bars represent the 95% CI.
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Table 1. Descriptive statistics of the sample characteristics.

Variables n (%)

Total 682 (100.00%)
Socio-demographic characteristics

Gender
Female 530 (77.71%)
Male 152 (22.29%)
Age

18–30 128 (18.77%)
31–40 131 (19.21%)
41–50 182 (26.69%)
51–60 193 (28.30%)
>60 48 (7.04%)

Marital status
Married 307 (45.01%)

Unmarried 188 (27.57%)
Domestic partner 107 (15.69%)

Divorced/separated 67 (9.82%)
Widower/widow 13 (1.91%)

Children
Yes 395 (57.92%)
No 287 (42.08%)

Religion
Believer occasionally practitioner 262 (38.42%)

Believer non-practitioner 162 (23.75%)
Non-Believer 113 (16.57%)

Believer practitioner 108 (15.84%)
Prefer not to answer 37 (5.43%)
Job characteristics

Place of work
North Italy 479 (70.23%)
Centre Italy 128 (18.77%)
South Italy 75 (11.00 %)
Job position

Nurse 518 (75.95%)
Physician 164 (24.05%)

Job area
Medical specialties 353 (51.76%)

Diagnostic and therapeutic specialties 144 (21.11%)
Surgical specialties 106 (15.54%)

Primary care nurse. serv. 79 (11.58%)
Seniority

More than 20 years 325 (47.65%)
Less than 5 years 150 (21.99%)

10–20 years 121 (17.74%)
5–10 years 86 (12.61%)

Job exposure to COVID-19
Wards

Worked in COVID-19-dedicated wards 280 (41.06%)
Worked in other wards 402 (58.94%)

Swabs for COVID-19
Done 392 (57.48%)

Not done 290 (42.52%)
COVID-19 contracted

No 534 (78.30%)
Perhaps 91 (13.34%)

Yes 57 (8.36%)
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Figure 3. Effect plot of: (A) coping strategies; (B) perceived stress of groups. The bars represent the
95% CI.

In particular, in both groups of HCWs

• The conscientiousness (i.e., organization, productiveness, and responsibility) was the
most prevalent personality trait;

• Levels of prospective intolerance of uncertainty were higher than the levels of in-
hibitory one;

• Emotion-focused coping strategies were more used than problem-focused and dys-
functional coping strategies.

On the contrary, the results of the analysis of variance omnibus test (Type III analysis
of variance) conducted on the linear model (LM) revealed significant differences between
the two groups about the perceived stress, F(1, 680) = 9.394, p = 0.002, Cohen’s d = 0.240,
i.e., the quantitative size of the estimated effect is closer to the small than to the medium
value. Specifically, the levels of perceived stress were higher among the frontline Italian
HCWs (M = 22.032, SD = 8.649, 95% CI [21.447, 22.617]) rather than among the non-frontline
(M = 20.042, SD = 8.119, 95% CI [19.584, 20.501]) (see Figure 3B).

In Figure 4, we report the correlations and the descriptive statistics for personality
traits, intolerance of uncertainly, coping strategies, and perceived stress.
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Figure 4. Pearson’s Correlations and descriptive statistics of the experimental variables (* p < 0.05,
** p < 0.01, *** p < 0.001).

3.3. Multi-Group Path-Analysis

We ran the multi-group path-analysis (see path-diagram in Figure 1) using the “Diag-
onally Weighted Least Squares” (DWLS) estimator. For a proper analysis, the minimum
ratio between the number of observations and the number of model parameters should be
greater than 5:1 [85]. In our case, we had 110 estimated parameters with 682 participants,
therefore the ratio was 6.2:1, and the sample size was adequate. We obtained adequate fit
indices: CFI = 0.959, TLI = 0.917, RMSEA = 0.077, and SRMR = 0.060.

Using RMSEA as effect size and alpha = 0.05, the results of the post-hoc power analysis
show that a sample size of N = 682 is associated with a power larger than 99.99%.

The Chi-squared difference test between the multi-group unconstrained and con-
strained models revealed significant differences (see Table 2) between Italian frontline
and non-frontline HCWs concerning the associations (structure of the relations) among
personality traits, intolerance of uncertainty, coping strategies, and perceived stress.

Table 2. Differences between frontline and non-frontline HCWs.

Model Df Chi-sq
Chi-sq

Difference
Df

Difference
p-Value

CFI
Difference

TLI
Difference

RMSEA
Difference

SRMR
Difference

Unconstrained 44 131.810 - - - - - - -
Constrained 70 177.990 46.180 26 0.008 ** 0.009 −0.019 0.009 −0.008

Signif. codes: “**” 0.01.

The arrows in the following Figure 5 show respectively the significant association iden-
tified among the Italian frontline (see Figure 5A) and non-frontline HCWs (see Figure 5B).
Asterisks indicate the level of significance of the estimated effects. Just by looking at the two
figures, it is possible to notice how the structure of the relations among the variables differs
noticeably in the two groups of HCWs and is more complex in the non-frontline one.
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Figure 5. Structure of relations in the: (A) Frontline group of Italian HCWs; (B) non-frontline group
of Italian HCWs. Signif. codes: 0 “***” 0.001, “**” 0.01, “*” 0.05, “.” 0.1.

The analysis revealed significant differences in the structure of the associations be-
tween the two groups of HCWs, concerning specifically the relations between:

(a) Personality traits and Intolerance of uncertainty. While neuroticism was positively
related to inhibitory and prospective intolerance of uncertainty (i.e., the more neu-
roticism the more intolerance of uncertainty both prospective and inhibitory) in both
groups, other significant relations were found exclusively in the non-frontline HCWs.
Specifically: conscientiousness was negatively related to prospective intolerance of
uncertainty (i.e., the more conscientiousness, the less prospective intolerance of uncer-
tainty. In other words, the more organized, productive, and responsible HCWs are,
the less they are engaged in information-seeking to increase certainty), while agree-
ableness and open mindedness were negatively related to the inhibitory intolerance
of uncertainty (i.e., the more agreeableness and open mindedness, the less inhibitory
intolerance of uncertainty. In other words, the more confident, and intellectually
creative and curious HCWs are, the less they seem to be paralyzed by uncertainty).
These results seem to suggest that personality traits of frontline HCWs have a poor
influence on levels of intolerance to uncertainty, except for the negative emotionality,
which seems to act analogously in both HCWs’ groups.

(b) Intolerance of uncertainty and Coping strategies. No significant relation was found in
the frontline group of HCWs. Vice versa, in the non-frontline one, while prospective
intolerance of uncertainty was positively related to problem and emotion focused
coping strategies (i.e., the more prospective intolerance of uncertainty, the more prob-
lem and emotion focused coping strategies), inhibitory intolerance of uncertainty
was negatively related both to problem and emotion-focused coping (i.e., the more
inhibitory intolerance of uncertainty, the less problem and emotion focused cop-
ing strategies), and positively related to dysfunctional coping ones (i.e., the more
inhibitory intolerance of uncertainty, the more dysfunctional coping strategies).

Regarding the relation between coping strategies and stress no difference was identi-
fied between the two groups. In both of them, emotionally focused coping was negatively
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related with perceived stress (i.e., the more emotion focused strategies, the less stress),
whereas the dysfunctional one was positively correlated with stress (i.e., the more dysfunc-
tional strategies, the more stress).

4. Discussion and Conclusions

COVID-19 was (and is) an arduous challenge for HCWs all over the world, but
especially for those working in the areas characterized by a rapid spread of the virus, which
caused, specifically during the first waves, high numbers of hospitalizations (in intensive
care units) and deaths, such as in Italy [22].

Many research studies, focused on the impacts of COVID-19 on mental health [98],
have revealed that HCWs, involved in fronting this pandemic as those engaged during the
past ones [14–16], were at particular risk of developing severe mental symptoms due to the
very demanding [24], uncertain [44], and stressful situation. Nevertheless, it is reasonable to
assume that such psychological outcomes are also due to more specific contextual conditions
(first of all, as argued above, having worked on the frontline or not), as well as to individual
differences in personality traits, ability to tolerate uncertainty and to cope with it. Thus, the
main aim of the present paper was to investigate, in a sample of 682 Italian doctors and nurses,
whether specific job conditions, i.e., having worked in a dedicated COVID ward (280) or not
(402) during the first wave of the pandemic in Italy, would have determined differences in
the associations (i.e., in the structure of relations) between personality traits, intolerance to
uncertainty, coping strategies, and perceived stress.

In line with our expectations, the analysis (LMMs) did not reveal significant differ-
ences between the two groups of Italian HCWs with regard to personality traits, intolerance
of uncertainty, and coping strategies. In other words, the two groups of HCWs appear to be
homogeneous not only in terms of dispositional traits, but also in terms of coping strategies
adopted to face the situation, at least in the first phases of the pandemic. Conscientiousness
and high levels of prospective intolerance of uncertainty seem to characterize our sample
of HCWs. Both the ability to be organized, responsible, and productive (typical of the
conscientious personality) and to not be paralyzed by uncertainty—but on the contrary
to be engaged in information seeking, which is a typical trait of the prospective intoler-
ance of uncertainty—seem to be focal in HCWs’ work. Furthermore, resorting to coping
strategies mainly focused on emotions (acceptance, seeking emotional support, humor,
positive reframing, religion) seems understandable in a situation such as a pandemic,
which, especially in its early stages, was characterized by high levels of uncertainty and
unpredictability, and which confronted health workers every day with suffering and death.

Nonetheless, the analysis (LM) revealed higher levels of perceived stress among
the frontline HCWs rather than in the non-frontline. This finding is consistent with the
results of previous studies on both past epidemics [99] and the COVID-19 pandemic [17].
Specifically, during the outbreak in 2020, both Italian [100,101] and Chinese [21] frontline
HCWs reported high levels of perceived stress and were more exposed to psychological
burden than second line HCWs in terms of anxiety, depression, insomnia, and distress [25].
Moreover, this data seem to be understandable in the light of the increased risks faced by
the frontline HCWs.

Multi-group path-analysis based on the lavaan R-software package was used and the
results mainly confirmed our hypotheses, revealing for the two groups of Italian HCWs
different models of associations among the variables taken into account (see Figure 5A,B).
Specifically, the analysis revealed more complex associations in the non-frontline HCWs’
group. This could be due to the greater heterogeneity of this group of healthcare profes-
sionals who, unlike the group who worked in dedicated COVID wards, continued to work
in different types of wards (which are characterized per se by an intrinsic diversity).

Specifically, significant differences were found between frontline and non-frontline
Italian HCWs concerning the associations between: personality traits and intolerance of
uncertainty; intolerance of uncertainty and coping strategies.
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As for the associations between personality traits and intolerance of uncertainty,
among the non-frontline HCWs, high levels of conscientiousness are negatively related to
prospective intolerance of uncertainty. In other words, the more they are conscientious (i.e.,
able from an organizational, productive, and responsible point of view), the less they show
need and desire for predictability and active engagement in increasing their certainty. High
levels of agreeableness and open-mindedness are, instead, in the same group, negatively
related with inhibitory intolerance of uncertainty. In other words, the more individuals are
agreeable (i.e., confident and compassionate) and open-minded (i.e., curious and open to
the unexpected events), the less they seem to be paralyzed by inhibitory uncertainty. Vice
versa, among the frontline HCWs, personality traits seem to have had a poor influence on
intolerance of uncertainty, except for neuroticism, that seems to act similarly in both groups
of HCWs by increasing both the prospective and inhibitory intolerance of uncertainty.

As for the associations between intolerance of uncertainty and coping strategies,
no significant relationship has been identified among the frontline HCWs. It is as if
knowing with certainty dealing with infected people reduces the effect of the intolerance
of uncertainty on coping strategies. On the contrary, among the non-frontline HCWs,
prospective intolerance of uncertainty is positively linked with problem and emotion-
focused coping strategies. In other words, HCWs with high levels of prospective intolerance
of uncertainty resort to problem and emotion-focused strategies in facing the situation,
i.e., acting in order to reduce uncertainty. In this sense, prospective uncertainty seems to
be predictive of greater use of functional coping strategies among health professionals.
Vice versa, inhibitory intolerance of uncertainty is negatively related to problem and
emotion-focused coping strategies (in line with its paralyzing traits) and positively related
with dysfunctional coping strategies (in line with its avoidance characteristics). In other
words, higher levels of inhibitory intolerance of uncertainty seem to be predictive of
greater recourse to dysfunctional coping strategies. In this sense, inhibitory intolerance of
uncertainty seems to have a more negative impact on HCWs’ ability to cope with stressful
situations rather than the prospective one.

Interesting similarities were found instead between the two groups of HCWs regarding
the role of negative emotionality (neuroticism) in affecting intolerance of uncertainty, and
concerning the association between coping strategies and perceived stress.

The finding according to which negative emotionality (neuroticism) affects intolerance of
uncertainty is in line with the results of much research, mainly concerning general population
samples [49,59,102,103], also during the pandemic [104], according to which “poor emotional
regulation skills contribute to intolerance to uncertainty” [105] (p. 4). Irrespective of having
worked on the frontline or not, Italian HCWs with high levels of neuroticism also showed
high levels of intolerance of uncertainty (both prospective and inhibitory). In other words,
neuroticism seems to be predictive of high levels of intolerance of uncertainty also among
healthcare professionals irrespective of their being frontline or not.

As for the association between coping strategies and perceived stress, in both groups,
resorting to emotion-focused coping strategies (acceptance, seeking emotional support,
humor, positive reframing, religion) was negatively related to perceived stress, whereas
the dysfunctional one was positively linked to stress. The first association we identi-
fied, according to which emotion-focused coping strategies are linked to lower level of
perceived stress, thus functioning as a protective factor against negative psychological
outcomes, is consistent with the results of many other studies on the general population
during COVID-19 [106], as well as on HCWs before COVID-19 [107–109] and during
it [110,111]. Similarly, also the second association we identified, according to which, on the
contrary, dysfunctional coping strategies (behavioral disengagement, denial, self-blame,
self-distraction, substance use) are linked to higher levels of perceived stress, is consistent
with the results of many other studies [79,100,110], as well as in line with our expectations.
Furthermore, consistently with the results of other works on Italian HCWs employed in
facing COVID-19 during the first months of its spread [101,112–114], we did not find posi-
tive associations between problem-focused coping strategies and stress reduction in both
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groups of HCWs. Analogously to the results of these studies [101,112–114], our findings re-
vealed that, problem-focused coping strategies were not effective in the reduction of HCWs’
perceived stress during the first wave of the pandemic (that was the period the respondents
of our questionnaire referred to) probably due to the “lack of scientific knowledge about
the therapeutic and treatment procedures effective for COVID-19” [114] (p. 3). In other
words, the insufficient knowledge and the wide-spread uncertainty about the effective
procedures to apply in order to prevent the spread of the virus and to treat infected people,
seem to have made it difficult for health professionals to resort to problem-focused coping
as strategies for stress reduction.

There are some limitations to the current research that should be considered. The
first one concerns methodology: the research used self-report measures (although exclu-
sively validated scales has been utilized, they can lead to potential bias related to social
desirability), involved a non-probabilistic sample and it was a cross-sectional study. More-
over, although information has been collected on doctors and nurses, the level of severity
of the patients with whom the participants had been in contact has not been specified.
Furthermore, other significant variables such as years of service (seniority), age, medical
specializations, gender, etc., have not been taken into account. Finally, doctors and nurses
were not randomly assigned to workplaces. In addition, we did not evaluate the role
played by reasoning processes, i.e., by cognitive strategies used by HCWs to reach deci-
sions. While non-frontline HCWs (who generally did not have to deal with virus-related
emergencies) probably have had more time to process information, to evaluate possible
alternatives, and to make decisions, frontline HCWs more likely have had less time to
think, to consider alternatives, and to assume decisions. This may have led the frontline
HCWs to resort more frequently to shortcuts in thinking (heuristics) [115,116], which may
have had some influence on the associations between the variables we examined, perhaps
even inhibiting or reducing the strength of dispositional traits and the associations between
them. Nonetheless, since we did not take into consideration reasoning processes, their
possible impact remains a supposition, which deserves to be explored in future research.

Future studies might also take into account how the socio-demographic and work-
related variables impact stress, as well as other psychological outcomes, among HCWs.
Furthermore, it would also be interesting to investigate HCWs’ point of views, i.e., to
analyze not only their responses to the items of validated scales (using quantitative meth-
ods), but also to analyze (using qualitative methods), their open-ended responses and/or
interviews. Regarding this last point, our research team is qualitatively analyzing a sample
of responses given to the last open-ended question of our questionnaire, which aimed to
know if and how the experience of working during the pandemic had an emotional impact
on HCWs (see Section 2.1). It would have been interesting also to repeat the survey after
the second wave of the virus outbreak to test if new knowledge concerning the virus spread
and its cure had influenced the use of coping strategies and the levels of perceived stress
among Italian HCWs, and if so, how.

Despite the limitations, the results of the current study might be useful for planning
and adopting preventing approaches to reduce HCWs’ stress burden during a health emer-
gency. The inability to tolerate uncertainty or the use of dysfunctional coping strategies,
in fact, not only lead to negative outcomes for HCWs, but may also have an impact on
patients and healthcare systems. The planning of training courses aimed to provide HCWs
with skillsets they can use to cope with uncertain and stressful situations (such as that
related to the COVID-19 pandemic) might be effective not only in reducing and controlling
perceived stress (thus improving their mental wellbeing), but also in improving HCWs’
effectiveness, and, thus have positive impacts on patients’ health and on reducing costs for
healthcare systems. Effective interventions should be designed to fit the specific traits of
HCWs at the forefront. Health professionals who are better equipped (in psychological
terms) to cope with uncertain and stressful situations would undoubtedly lead to improve
the quality of care.
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Abstract: Work-related stress can affect the quality of healthcare during the COVID-19 pandemic.
This study aimed to assess the relationship between selected work-related stressors and stress levels
among healthcare professionals providing preventive and curative services to people with COVID-19
symptoms in the Fever Clinics in Saudi Arabia. A systematic random sampling using an online
questionnaire approach was used to select healthcare professionals in the Fever Clinics in Saudi
Arabia during September 2020. Participants were asked to fill out a questionnaire including data on
their sociodemographic and occupational characteristics, role conflict and ambiguity, social support,
and stress. The results showed that role conflict and ambiguity were significant risk factors for stress,
and social support was negatively associated with stress levels. Additionally, younger and non-Saudi
healthcare professionals exhibited higher stress levels than their older and Saudi counterparts. In
conclusion, role conflict, ambiguity, and social support can predict the risk of stress among healthcare
professionals in the Fever Clinics in Saudi Arabia.

Keywords: stress; role conflict; role ambiguity; social support; COVID-19; Saudi Arabia

1. Introduction

Before the end of 2019, the World Health Organization (WHO) was informed of
pneumonia cases discovered in Wuhan, Hubei Province, China, which was named the 2019
novel coronavirus disease (COVID-19) caused by the novel coronavirus (SARS-CoV-2) [1].

On 11 March 2020, the World Health Organization declared coronavirus (COVID-19)
a pandemic, which means a global disease outbreak threatening the world [2,3] After the
World Health Organization announced the pandemic, Saudi Arabia adopted response
plans to contain the virus [4]. From 2 March 2020, to 2 March 2021, Saudi Arabia confirmed
377,700 cases of COVID-19 with 6500 deaths [5].

The Kingdom of Saudi Arabia has implemented many precautionary measures to
prevent the spread and transmission of the SARS-CoV-2 virus, such as preventing mass
gatherings, stopping school proceedings, stopping Hajj and Umrah, introducing curfews,
and closing places to counter the increase in the transmission of infection [6–8]. The country
has converted more than 119 health centers to receive only those infected with infection
symptoms; they cover all regions and cities of the Kingdom of Saudi Arabia and receive
citizens, residents, and immigrants into the country. These clinics, known as Fever Clinics,
work to contain the coronavirus’s spread among society members [9].

COVID-19 is the world’s biggest public health threat. The severity of the disease,
the lack of evidence of the effectiveness of potential therapeutic agents and the available
vaccines, and the lack of presumed immunity in the population leave everyone vulnerable
to infection [10,11]. Additionally, the rapid spread of COVID-19, its health implications, the
wide coverage that this disease gets in the press and social media, and the horrific statistics
associated with it may lead to an increase in anxiety levels and the level of adverse effects
on mental health among members of society [12,13].
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A number of members in the society have been affected by different psychological
influences, including health care workers, who are considered one of the essential elements
in protecting community members from having the virus [12,14,15]. Several studies re-
vealed that fear of this novel coronavirus might lead to psychological issues such as stress
disorders, anxiety, and depression among individuals [16]. This outbreak is not the first in
the Kingdom of Saudi Arabia, since it has experienced the MERS virus epidemic before.
This epidemic spread to the Middle East, affecting health workers and killing some of them,
causing many psychological problems such as stress [17–19].

Stress may be affected by many variables related to the professional and social role,
such as ambiguity, role conflict, and increased workload [20]. Several studies have found
that workload, role ambiguity, and role conflict are factors associated with stress and
that these factors degrade employee job satisfaction and performance [21–23]. Based on
this, too much stress may negatively affect both the employees’ and the organization’s
work performance.

In contrast, social support is a preventative factor against mental health problems in
the workplace [24]. Social support is the care or help that a person can feel, notice, or accept
from others. A high social support level can protect someone under stress [25,26]. The
more social support the person has or perceives, the more control of the person’s stressful
situation, leading to improved outcomes associated with it [27,28].

All these factors, including role ambiguity, role conflict, work overload, and social
support, may influence the level of stress among health sector workers, especially during
the novel coronavirus pandemic.

Therefore, to the authors’ knowledge, this study is considered the first of its kind.
This study seeks to determine the relationship between the variables associated with stress,
such as ambiguity and role conflict, workload, and social support, among health sector
workers, specifically in health centers called Fever Clinics centers designated to receive
those with symptoms of COVID-19 infection in the Kingdom of Saudi Arabia.

2. Materials and Methods

This study used data from Almansour et al., study of Work-Related Challenges among
Primary Health Centers Workers during COVID-19 in Saudi Arabia [29]. The random
sampling technique was used in the original national cross-sectional study. The original
study aimed to explore the association between role conflict, role ambiguity, self-esteem,
and social support with stress levels among HCWs in primary healthcare centers in Saudi
Arabia, including regular primary health centers and Fever Clinic centers. The original
study also aimed to identify the differences in stress, role conflict and ambiguity, self-esteem,
and social support between employees in regular healthcare centers and Fever Clinics.

An online questionnaire was used to collect data from the participants using a multi-
stage random sampling approach. The study participants were selected from the employees
in the primary healthcare center of the five geographical regions of Saudi Arabia. The study
participants were recruited from 20 Directorates of Health Affairs in Saudi Arabia divided
into Central, Eastern, Western, Northern, and Southern regions. All the public government
primary health care centers (regular or Fever Clinic centers) fall in these 20 Directorates
of Health Affairs, so every primary health care center has a chance to be selected in this
study. The number of regular primary healthcare centers was 2070, while the number of
Fever Clinic centers was 119. In the original study, six regular health centers and two Fever
Clinics centers were randomly selected from directorates in all regions. An email was sent
to each employee in the selected health centers, and a reminder email was sent a week later.
A link to an electronic self-administrated questionnaire was provided in the email, and it
was anticipated to be completed in 10 min. The time frame for data collection was three
weeks began on 27 September 2020.

The design of the present study was nonexperimental, correlational, and cross-
sectional. This study aimed to understand the sample characteristics better and investigate
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the work-related factors (conflict, ambiguity, overload, and social support) that can con-
tribute to stress among health care workers in the Fever Clinic centers.

2.1. Sample

The original study’s target population was the various employees in the primary
healthcare centers, including healthcare professionals such as nurses, physicians, phar-
macists, social workers, and the administration department employees in the healthcare
centers. Emails were sent inviting the employees from the randomly selected healthcare
centers to take part in the study. The emails sent out saw a 69% response rate: 1378 re-
sponses were received from the 2007 emails sent out. The data collection in each health
directorate was coordinated by the head of the primary healthcare center Health Affairs
Directorate. The link to the self-administered electronic questionnaire was mailed to the
employees by the head of the primary healthcare center. The participants were assisted by
the principal investigator when they experienced any challenges with the questionnaire.
The target participants also received a weekly reminder during the data collection period.

This current study has a sample size N = 275 of health care workers extracted from
the original dataset. The current study selected only health care workers who work in
the Fever Clinics centers (20% of the original sample); health care workers who work in
the regular health care centers were excluded from the current study (80% of the original
sample). A conducted power analysis of the currently selected sample size of N = 275 using
G*Power software, version 3.1.9.7, showed that this sample size has around 80% power
(1-Beta error) at an alpha of 0.05, with four predictors, and one criterion, to detect even a
modest effect size of 0.04 [30].

2.2. Study Variables

The study had both dependent and independent variables. The study’s dependent
variable was stress, while there were several independent variables, including work conflict,
work ambiguity, work overload, and social support.

2.2.1. Stress

Lazarus and Folkman defined stress as “a relationship with the environment that the
person appraises as significant for his or her wellbeing and in which the demands tax or
exceed available coping resources” [20]. Stress was measured using the Perceived Stress
Scale (PSS) about events in the last month using the following items: upset because of
something that happened unexpectedly; unable to control the important things in your life;
nervous and “stressed”; confident about your ability to handle your personal problems;
things were going your way; you could not cope with all the things that you had to do; you
have been able to control irritations in your life; you were on top of things; angered because
of things that were outside of your control; and difficulties were piling up so high that you
could not overcome them. This scale has been used significantly in measuring the stress
estimates with strong psychometric properties [31]. Cohen et al. argue that PSS is highly
correlated with various scales, making it have good validity. These may include health
behavior measures, smoking status, help-seeking behavior, self-reported health, and health
services measures. The participants assessed the intensity to which life stressors were
overwhelming and unmanageable over the previous month. They used a scale ranging
from 0 (never) to 4 (very often), with a higher score referring to a higher stress level. The
scale in the original study has good reliability and validity (Cronbach’s alpha 0.85).

2.2.2. Work Role Conflict

Role conflict is “the extent to which one experiences incompatible work demands” [32].
This study uses the role conflict measure for workers developed by Bowling et al. to
evaluate the work-role conflict among primary healthcare workers [32]. The measure has
six items and provided answers ranging from 1 (strongly disagree) to 7 (strongly agree),
with a higher score on the scale pointing to a higher conflict level. The scale includes the
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following items: in my job, I often feel like different people are “pulling me in different
directions”; I have to deal with competing demands at work; my superiors often tell me to
do two different things that cannot both be done; the tasks I am assigned at work rarely
come into conflict with each other; the things I am told to do at work do not conflict
with each other, in my job; and I am seldom placed in a situation where one job duty
conflicts with other job duties. In the original study, the scale has a reliability (Chronbach’s
Alpha = 0.62) which is acceptable reliability [33], as well as criterion validity with the
Perceived Stress Scale (r = 0.472, p < 0.01).

2.2.3. Work Role Ambiguity

This variable is defined as “The extent to which one is confronted with unclear work
situations” [32]. The ambiguity instrument used in this study measures role ambiguity
using six items measured on a 7-point Likert scale ranging from 1 (strongly disagree) to 7
(strongly agree). The scale includes the following items: I am not sure what is expected of
me at work; the requirements of my job are not always clear; I often do not know what is
expected of me at work; I know everything that I am expected to do at work with certainty;
My job duties are clearly defined; and I know what I am required to do for most or every
aspect of my job. A higher score on this scale reflects higher role ambiguity. In the original
study, the scale has good reliability (Chronbach’s Alpha = 0.85) and a suitable criterion
validity with Perceived Stress Scale (r = 0.478, p < 0.01).

2.2.4. Work Overload

Work overload has been defined as the extent to which the “job performance required
in a job is excessive or overload due to performance required on a job” [34]. In the original
study, work overload is measured using one question. The participants were asked how
many hours they work every day. Their answers are the number of working hours.

2.2.5. Social Support

The Multidimensional Scale of Perceived Social Support (MSPSS) was used for this
variable. MSPSS identifies perceptions of support from three critical elements of individuals’
emotional support: family, friends, and significant others; and has 12 self-administered
items [35]. The scale items are: there is a special person who is around when I am in need;
there is a special person with whom I can share joys and sorrows; my family really tries
to help me; I get the emotional help and support I need from my family; I have a special
person who is a real source of comfort to me; my friends really try to help me; I can count
on my friends when things go wrong; I can talk about my problems with my family; I have
friends with whom I can share my joys and sorrows; there is a special person in my life
who cares about my feelings; my family is willing to help me make decisions; and I can talk
about my problems with my friends. The answer choices are in the form of a 7-point Likert
scale ranging from 1 (very strongly disagree) to 7 (very strongly agree), with a higher score
on the scale showing higher social support. Original study found that the scale had good
reliability (Cronbach’s alpha 0.92) and criterion validity (r = −0.332, p < 0.01).

2.3. Data Analysis

This study provided descriptive analysis, including measures of central tendency
and variability for the demographic characteristics. Additionally, the chi-square test was
used to compare the participants’ characteristics based on the stress levels (low, moderate,
and high). Bivariate correlation examined individual relationships between the level of
stress (criterion variable) and the predictors. Multiple regression analysis was used to
identify which of the work-related factors were best predictors for stress level. Beta scores
(standardized coefficients) allowed identifying those variables with the most significant
contribution to informal caregivers’ emotional stress.
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3. Results

Table 1 provides the descriptive statistics for the demographic variables to give the
respondents’ background characteristics. The average age of respondents is 38.9 years,
with a standard deviation of 8.12. The results show that 36 (13.1%) respondents are less
than 30 years of age, 186 (67.8%) are between ages 31 and 45, and 53 (19.3%) are 46 or older.
For gender, the percentage of male respondents tends to be higher than that of female,
which is 154 (56%) and 121 (44%), respectively. Additionally, most of the respondents
(84.7%) are married or living together, 9.5% have never been married or single, while only
3.6% had earlier been married but then divorced or separated. The great majority of the
respondents, 230 (83.6%), are citizens, while only 45 (16.4%) of them are non-residents or
non-citizens. Regarding their education level, most of the respondents have attained two
years of college education (42.6%), followed by those with bachelor’s education (36.7%),
9.5% in graduate-level, and 7.6% attaining high school education or less. Regarding the
experience with primary health centers (PHCs), the majority are those with more than ten
years of experience (48.4%), 28.7% of the respondents have five years or less of experience,
and those with 6 to 10 years of experience are only 22.9% of the respondents.

Table 1. Demographic characteristics.

Variable n % M SD

Age 38.9 8.13
Less than 30 years 36 13.1

31 to 45 years 186 67.6
46 years or older 53 19.3

Gender
Male 154 56.0

Female 121 44.0
Marital Status

Single 32 9.5
Married 233 84.7
Divorced 10 3.6

Nationality
Citizen 230 83.6

Not citizen 45 16.4
Education Level

High school or less 21 7.6
Two years college 127 46.2

Bachelor 101 36.7
Graduate 26 9.5

Experience in PHCs
5 years or less 79 28.7

6–10 years 63 22.9
More than 10 years 133 48.4

Table 2 shows the Pearson Correlation coefficients between the study’s independent
variables (conflict, ambiguity, overload, and social support) and the dependent variable of
stress. All the independent variables in the study have a positive significant correlation
with stress except overload, which has a significant negative correlation. The result was:
conflict (r = 0.487, p < 0.01), ambiguity (r = 0.479, p < 0.01), overload (r = −0.332, p < 0.01),
and social support (r = 0.090, p < 0.01). Additionally, conflict was found significantly
correlated with ambiguity (r = 0.509, p < 0.01), overload (r = −0.206, p < 0.01), and social
support (r = 0.079, p < 0.01). Ambiguity exhibited significant negative correlation with
overload (r = −0.265, p < 0.01) and social support (r = −0.026, p < 0.01). Finally, overload
had a negative significant correlation with social support (r = −0.013, p < 0.01). These
results give a clear evidence that most of the independent variables exhibited significant
correlation with each other.
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Table 2. Pearson Correlation between stress and the study variables.

Variable 1 2 3 4 5

Stress 1
Conflict 0.487 ** 1

Ambiguity 0.479 ** 0.509 ** 1
Overload −0.332 ** −0.206 ** −0.265 ** 1

Social support 0.090 ** 0.079 ** −0.026 ** −0.013 ** 1
Note. ** Correlation is significant at the 0.01 level (2-tailed).

The study used a chi-square test to compare healthcare workers’ demographics and
working hours in the Fever Clinics to improve the understanding of their characteristics
based on their stress level (Low, Moderate, and High). These results are presented in
Table 3. The result showed a significant difference related to participants’ age groups.
Younger health care workers more likely to have higher stress than the other age groups.
The analysis on workers’ nationality showed significant differences; non-Saudi health care
workers have higher stress than Saudis. Gender, marital status, and level of education did
not show significant differences in their level of stress. Additionally, working hours change
did not reveal any significant differences in the stress level among the Fever Clinics’ health
care workers.

Table 3. Demographic characteristics by stress levels.

Variables
Low Stress

Mean (±SD)
Moderate Stress

Mean (±SD)
High Stress

Mean (±SD)
p-Value

Age
18–35 years 21 (30.4%) 72 (43.4%) 22 (55%)

p < 0.0536–45 years 29 (42%) 61 (36.7%) 17 (42.5%)
46–60 years 19 (27.5%) 33 (19.9%) 1 (2.5%)

Gender
Male 23 (33.3%) 78 (47%) 20 (50%) p > 0.05

Female 46 (66.7%) 88 (53%) 20 (50%)

Nationality
Saudi 20 (29%) 22 (13.3%) 3 (7.5%) p < 0.01

Non-Saudi 49 (71%) 144 (86.7%) 37 (92.5%)

Marital Status
Not Married 6 (8.7%) 32 (19.3) 4 (10%) p > 0.05

Married 63 (91.3%) 134 (80.7%) 36 (90%)

Education level
High school or less 7 (10.1%) 13 (7.8%) 1 (2.5%)

p > 0.05Two years college 32 (46.4%) 76 (45.8%) 19 (47.5)
Bachelor 23 (33.3%) 64 (38.6%) 14 (35%)
Graduate 7 (10.1%) 13 (7.8%) 6 (15%)

Since COVID-19 work
More hours 40 (58%) 112 (67.5%) 26 (65%) p > 0.05

Same or fewer hours 29 (42%) 54 (32.5%) 14 (35%)

Table 4 shows multiple regression analysis results between the criterion of stress and
the predictors of conflict, ambiguity, social support, and overload. The multiple regression
results indicated a significant collective effect between the independent variables of conflict,
ambiguity, social support, and the dependent variable of stress. The overload was dropped
from the model by the SPSS and it might be dropped because of using a single item to
measure the overload. According to the result, the significant predictors based on their
magnitude are: (ambiguity (Beta = 327, p < 0.001), conflict (Beta = 313, p < 0.001), and social
support (Beta = −0.150, p < 0.01)). R square = 0.36, so all of these factors together explained
36.4% of perceived stress.
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Table 4. Multiple regression analysis: predictors of stress.

Variable B SE β t p
95.0% Confidence Interval for B

Lower Bound Upper Bound

Ambiguity 2.409 0.416 0.327 5.794 0.000 1.591 3.228
Conflict 0.336 0.060 0.313 5.559 0.000 0.217 0.455

Social Support −0.091 0.030 −0.150 −3.035 0.003 −0.149 −0.032
Constant 6.416 2.687 2.388 0.018 1.127 11.706

Adjusted R2 0.364
F 53.31 **

Note. ** p < 0.01 level (2-tailed).

4. Discussion

This study unveiled several work-related risk factors for stress among healthcare
professionals managing COVID-19 in the Fever Clinics in Saudi Arabia. While role conflict
and ambiguity were positively associated with stress levels, social support was inversely
associated with stress levels.

Our results concurred with a recent study conducted on healthcare professionals
in primary healthcare centers in Saudi Arabia during the COVID-19 time that showed
high role conflict and ambiguity levels, especially among those working at the Fever
Clinics. This research also showed a tight correlation between work-related stressors
and stress levels [29]. Additionally, one study in the pre-COVID-19 time conducted on
healthcare professionals from Italy showed that role ambiguity was a significant risk factor
for emotional exhaustion and negatively affected participants’ wellbeing and psychosocial
competence [36].

The Minister of Health in Saudi Arabia initiated the Fever Clinics in the wake of
the COVID-19 pandemic to offer preventive and curative services for people showing
COVID-19 symptoms. Given the rapidly changing guidelines and protocols of COVID-19
management and the fact that the scientific knowledge on the virus is still limited, the Fever
Clinics’ healthcare professionals might have incomplete details on their job requirements.
Together, these factors can explain role conflict and ambiguity and the resulting stress
among health care professionals working at the Fever Clinics [29]

The inverse association between social support and stress levels was expected. Two
recent studies conducted on healthcare professional in Saudi Arabia showed that, during
the COVID-19 pandemic, participants who did not perceive enough emotional support
from society and the workplace had higher stress levels than those who perceived enough
emotional support [29,37]. This finding elucidates the need to provide social support to
healthcare professionals on the frontlines to improve their psychological health.

Of note, this study also showed that younger and non-Saudi healthcare professionals
were more likely to report stress than their older and Saudi counterparts. The vulnerability
of younger people to stress during the COVID-19 pandemic has been reported, highlighting
the importance of tailoring mental health interventions for this age group [38]. The disparity
in stress levels between Saudi and non-Saudi healthcare professionals can be attributed to
the fact that non-Saudi healthcare professionals could not travel to their home countries
because of the travel restrictions associated with the COVID-19 pandemic. It could also
reflect a worse occupational environment or fewer financial motivations. However, this
association should be further studied in future research.

5. Strengths and Limitations

This study had many strengths, including the multistage random sampling approach,
using validated and reliable scales data to collect data on the work-related stressors and
stress levels, and focusing on healthcare professionals in the frontlines managing COVID-
19. Still, some limitations should be addressed. First, since the cross-sectional design cannot
guarantee causality, studies with prospective designs are needed to confirm our results.
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Second, the data collecting tool had no information on the lack of personal protective
equipment, one of the significant stressors among healthcare professionals during the
COVID-19 time. Third, we accessed participants using emails. Online surveys have
many advantages such as cutting time, saving funds, decreasing missing data, yet they
include some limitations such as the high possibility of non-response bias. Since we have
no data on the nonrespondents, we cannot guarantee that the respondents had similar
sociodemographic data and work-related stressors [39].

6. Conclusions

The current study showed that among healthcare professionals working at the Fever
Clinics and managing COVID-19 in Saudi Arabia, role conflict and ambiguity were pos-
itively associated with stress levels. In contrast, social support was inversely associated
with social support. We believe that the reasons behind role conflict and ambiguity among
healthcare professionals in the Fever Clinics in Saudi Arabia should be studied, and tailored
interventions should be put into practice.
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