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Abstract

This review aims to summarize the current evidence relating to university students’
psychological wellbeing amidst the COVID-19 pandemic. A scoping review using PRISMA-
ScR guideline (Preferred Reporting Items for Systematic Reviews and Meta-Analyses
extension for Scoping Reviews) was first conducted to determine if the evidence can be
systematically reviewed and meta-analyzed. The search was executed via Google Scholar
(Google LLC, Mountain View, CA, USA), MEDLINE/PubMed (US National Library of
Medicine, Bethesda, MD, USA), Science Direct (Elsevier, Amsterdam, the Netherlands),
Scopus (Elsevier, Amsterdam, the Netherlands), and Web of Science (Clarivate Analytics,
Philadelphia, Pennsylvania, USA). A total of 90 original articles were selected for the
scoping review. Meta-analysis of a total of 46284 cases revealed an overall pooled prevalence
rate for anxiety symptoms was 29.1% [95% CI: 20.9, 39.0] (K=9, N=22357), and 23.2%
[95% CI: 15.7, 32.9] (K=12, N=23927) for depression symptoms. COVID-19 had a
significant impact on university students' psychological wellbeing.
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Introduction

The 2019 novel coronavirus disease (COVID-19), a newly emerged strain in the coronavirus
family, induced a public health emergency of international concern (PHEIC) as declared by
the World Health Organization (WHO).! The threats associated with the pandemic outbreak
of this virus have been multiple and varied. The challenge extends from monitoring the
transmissibility and fatality of the disease to the enormous socioeconomic and psychological
ramifications harming people's life quality and standard of living.>® According to the WHO
figures for 2020, over 79 million cases were confirmed worldwide, and nearly 1.7 million
deaths were reported globally due to the pandemic.® Many countries have adopted strict
measures encompassing wide-scale lockdowns, school closures, isolation, quarantine, travel
restrictions, and social distancing to combat the outbreak.® Since the beginning of the
COVID-19 epidemic at the end of 2019, nations have been suffering from the consequences
of the deadly virus and its evolving waves. Also, sustained efforts from individuals,
communities, and Governments are still required to control and suppress the disease and

overcome its devastating impacts.

The COVID-19 has raised the risk of encountering a parallel epidemic of psychological
disturbances like stress, panic, fear, anxiety, and depression.*’1! Social isolation and
constrained connectedness, and intimate relationships among community members are
emotionally destructive. They necessitate coping behavioral changes like adopting online
socializing, maintaining physical distancing, and mitigating outdoor activities intended for
sport, shopping, leisure, or anything else.*? The spread of COVID-19 disease has tightened
social interactions, freedom of movement, and routine life functioning. The COVID-19
spillover effects extend to physiological and physical health; the psychological burdens and
imbalance may negatively affect many people’s metabolic, cardiovascular, and immune
health through direct and indirect mechanisms.**-* Sleep disturbance, nutritional deficiencies,
and reduced physical activity are also common problems that may associate with the

uncertainty of the current pandemic.*”2!

Recent studies targeted global populations show that the COVID-19 pandemic has been
linked with elevated psychological distress rates and early warning signs of mental
illnesses.?"?> Common psychological consequences of the pandemic included depressive
symptoms, anxiety, stress, and post-traumatic stress disorder (PTSD) symptoms. However,
the vulnerability to and severity of these psychological problems varied among population



segments based on many individual and textual factors, including but not limited to the nature
of restrictions on daily living, risk of exposure to the virus, gender, COVID-19 information-
seeking behavior, education level, income level, and age.?*%® Although older adults are more
vulnerable to the COVID-19 infection-fatality risks, a study in the United States in the early
stage of the outbreak has found that the prevalence of psychological distresses was more
prevalent in young individuals.?” Such findings indicate the importance of shedding further
light on investigating the mental health impacts of the COVID-19 pandemic on young adults.
University students represent one of the essential community building blocks deserving to be
paid adequate attention to during this pandemic. According to the United Nations, more than
one billion students are now no longer physically in school after educational institutions'
closure across many countries.?® Besides the uncertainty of COVID-19 on the general student
population, the situation could be more challenging for University students regarding their
life engagement, contentment, dreams attainment, career outlook, and even their typical
academic progression.?®3 Moreover, there is emerging evidence on how college students
encounter extraordinary changes in the learning process and examination mechanisms and its
impact on their wellbeing.3132 According to recent evidence, the mental health problems
experienced by students in Israel and Russia during the pandemic have increased their
vulnerability to substance misuse. Further, the higher scores of the fear of COVID-19
amongst students were associated with a higher level of sustaining maladaptive health-related
behaviors like smoking and drinking.®* From another aspect, a study in New York indicated
that the high rates of financial instability and resource (food and housing) insecurity due to
the pandemic had exacerbated college students' psychological distress like anxiety and
depression.® Consequently, during such a multidimensional crisis, studying university
students’ psychological wellbeing has become a priority in the academic researching field,
particularly in a few countries. However, there is ambiguity about the extent and type of
studies conducted to discuss and investigate university students’ psychological wellbeing
during the COVID-19 pandemic, especially with the lack of studies based on systematic
mapping or review. Hence, this study contributes to addressing such a research gap by
identifying, classifying, and describing the broad bodies of evidence of university students’
mental health amid the COVID-19 pandemic. We aim to provide knowledge for future
researchers to help them steer a rationale for scholarly attention on uninvestigated areas
relating to university students' psychological wellbeing during pandemics or other potential

crises.



This study was guided by the following research questions: Where and what type of original
research was carried out to study the impact of COVID-19 on the psychological wellbeing of
university students? What aspects/domains of students' psychological health were
investigated? What are the characteristics of selected student populations investigated by
these studies? What do the key findings of these studies imply? What are the overall pooled

estimates of major psychological distress?

Methods

PROTOCOL DEVELOPMENT

Initially, a scoping review was conducted considering the methodological guidelines and
consultation given by Munn et al. and Arksey and O'Malley.*®**" To standardize the scoping
review process, PRISMA-ScR guideline (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews) was adopted.® Scoping review is a
methodical approach to map evidence sources and describe their characteristics in a field of
interest. It also tends to address broader topics with the potential of being undertaken as a
stand-alone project in its own right without necessarily describing research findings in any
detail.%® Scoping reviews serve as a valuable tool for synthesizing evidence and assessing the
scope of literature on a topic.®” Also, they gain increasing recognition as pertinent precursors

to systematic reviews and meta-analyses.®

The searched and identified key literature was systematically mapped and analyzed through
six fundamental stages: 1) formulating the study questions; 2) configuring and proving a
specific set of keywords and selecting electronic databases; 3) identifying original research
investigating the psychological wellbeing of university/college students amidst the COVID-
19 outbreak; 4) reviewing the identified publications according to the endorsed procedure of
data abstraction and charting; 5) aggregating, summarizing, and reporting findings; and 6)

articles that met high similarity were further synthesized and meta-analyzed quantitatively.

ELIGIBILITY CRITERIA

All COVID-19 related articles that were carried out to empirically study university students'
psychological wellbeing were considered for eligibility. In other words, to be specific, only
those studies which 1) had original research merits — i.e., were primary sources whether
based on quantitative, qualitative, or mixed-method designs, 2) included/targeted specific

sample of university/college students, 3) explicitly proposed a relationship between the



psychological wellbeing construct and the COVID-19 pandemic, were eligible for inclusion.
The psychological wellbeing concept is multidimensional due to the various philosophical
and psychological theories underpinning its conceptualization. Thus, it is essential to mention
how this concept has been understood and dealt with in this review. In the first level, the
researchers have referred to and embraced the psychological wellbeing dimensions described
by Huppert et al. and Ryff.*%4! Secondly, the researchers' expertise in psychological
wellbeing has intervened to determine the convergence or divergence of any identified

dimension that may relate to the concept of psychological wellbeing.

Both published (peer-reviewed) and accepted articles in the press and made available as pre-
print online were included. Non-peer reviewed studies have also been considered for
providing a quantitative snapshot of the current research trend but were not included in this
study's reported results. Published studies that have reported university students'
psychological wellbeing through inferences from a general population were excluded. The
inclusion of these studies requires a complex search mechanism and could complicate the
screening and the charting process intended for the scoping review approach. Such studies are
usually deficient regarding the information relating to the participating university students’

context and characteristics. Non-English language studies were also excluded.

DATA SOURCES, SEARCH & SELECTION STRATEGY

In September 2020, an inclusive electronic search was carried out since inception in Google
Scholar (Google LLC, Mountain View, CA, USA), PubMed/MEDLINE US National Library
of Medicine, Bethesda, MD, USA), Science Direct (Elsevier, Amsterdam, the Netherlands),
Scopus (Elsevier, Amsterdam, the Netherlands), and Web of Science (Clarivate Analytics,
Philadelphia, Pennsylvania, USA). The process was done without language or type of article
restrictions and more specific by the principal investigator and another autonomous reviewer
individually. Grey literature was excluded. A consistent search mechanism was adopted to
identify studies that addressed the literature relevant to university students' psychological
wellbeing during the COVID-19 era. Search terms were used in combinations and configured
as four sets as following: “COVID19 Students Psychological”, “COVID19 Students Mental”,
“COVIDI19 Students Cognitive”, and “COVID19 Students Emotional”. No time filter was
applied in the search processes. A sample search strategy in the PubMed engine for one set
was as follows: “COVID19[tiab] AND Students[tiab] AND Psychological[tiab]”; this



strategy was replicated for the other three remaining sets as well. The final search results

were exported into a Microsoft Excel spreadsheet 2019 to be refined and remove duplicates.

CHARTING, SCREENING, AND REVIEWING PROCESS

The principal investigator had initially scrutinized the titles and abstracts of the yielded
studies, which another reviewer cross-checked for eligibility rules. The justification for
excluding any publication was documented. For eligible studies, a complete review and
appraisal of the evidence were jointly performed by two reviewers who also independently
charted the data and constantly discussed the results. Disagreements were settled by mutual
revision, and in case of non-resolution, a third assigned reviewer had to give a conclusion.
Microsoft Excel spreadsheet 2019 was used for abstracting and charting data with the
following variables classification: peer-review status, study methodology (quantitative,
qualitative, or mixed-methods), study design (cross-sectional or longitudinal), the country at
which the study has been conducted, student population type (locals, international students,
etc.), number of included universities, university type (public or private), students discipline,
year of study, program level, age group, sample size, number of male and female students,
the scope of the investigation, studied variables, used measures, method/s of data collection,

and the key findings.

SYSTEMATIC REVIEW AND META-ANALYSIS

The scoping review activity revealed that two screening instruments were predominant in the
studies; these were the Patient Health Questionnaire-9 (PHQ-9) to screen for depression and
Generalized Anxiety Disorder-7 (GAD-7) to screen for anxiety. Data for these studies were
autonomously extracted by two investigators and verified by a third investigator. A
methodical extraction and tabulation were executed for the following information: authors
and citation, country, % male and female, sample size, and event rate for each screening
instrument. Data were synthesized for the meta-analysis using the random-effects model
according to DerSimonian—Laird method. We reported the results of the overall prevalence
rate and corresponding 95% confidence intervals. P values of < 0.05 were regarded as
statistically significant for heterogeneity. We performed a detailed analysis of the
heterogeneity using 12, Cochran (Q) statistic test, H test, tau (t), and tau? (t?). A jackknife
sensitivity analysis was applied by iteratively eliminating one study at a time to ratify that the
results were not influenced by any single research.*? The jackknife method as a cross-
validation technique has the merit of lessening the bias of an estimator with fast computation



and consistent variance estimation. It has been widely cited for its practical applications when
compared to other alternatives like the bootstrap method. However, Jackknife analysis is
associated with crude approximations for the confidence intervals and inconsistency of the
N-1 model (leave-1-out), which may in return yield inconsistent results across the
parameters.*® To further assess the impact of ‘outliers’ analysis was repeated after deleting all
of the outliers to determine if the results will change. Funnel plots were used as a visual tool
for scrutinizing study bias in meta-analysis.** Egger's linear regression of the effect estimates
on their standard errors weighted by their inverse variance was furthermore used to determine
possible publication bias in a meta-analysis via funnel plot asymmetry.*® P-curve analysis
was performed to correct meta-analytic estimates due to overwhelming evidence of

publication bias and the presence of outliers.*®

The risk of bias was assessed in this review using the Quality Assessment of Diagnostic
Accuracy Studies version 2.0 (QUADAS-2).*” The QUADAS-2 is an evidence-based
instrument for assessing the efficiency of diagnostic accuracy tests. It consists of 14
questionnaire items posed as questions, each of which should be answered with a "yes," "no,"
or "unclear" to determine if the analysis is biased. Two authors, acting independently, made

judgments about evidence quality ("low risk," "some concerns,"” or "high risk™). The
questionnaire consists of four key domains: patient selection, index test, reference standard,
and flow and timing. Each is weighed in terms of bias risk, with the first three being weighed
in terms of applicability issues. Signaling questions are used to help with bias risk
assessments. Results of the risk of bias are presented visually using publication-quality risk-
of-bias assessment. Summary simple unweighted bar plot and a detailed risk of bias “traffic

light” plot was used in this review.*®4

All data analyses were performed using the R programming language for statistical

computing version 4.0.3.

Results

LITERATURE SEARCH

The preliminary search in the selected electronic databases generated 304 citations, 122 of
which were duplicates and removed. The additional search yielded 93 citations, 21 of which
were duplicates and removed as well. Based on the initial screening of the remaining 254
studies, 75 citations were excluded as they were not original researches (e.g., review articles,



letters to the editor, commentaries). Hence, 179 studies were critically appraised. It was
found that 89 articles did not meet the eligibility criteria; most of these studies were either
conducted on the general population or did not study the psychological wellbeing factor for
the university student's segment. Ultimately, the remaining 90 articles were included for the
scoping review [Table 2]. The selection of sources of evidence is demonstrated through the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow chart
in Figure 1.

SOURCES OF EVIDENCE CHARACTERISTICS

The summary of the characteristics of evidence sources is presented in Table 1. Among the
included 90 studies, 80 (89%) were peer-reviewed published papers, while only 10 (11%)
papers were pre-print versions. 89% of the selected studies relied mainly on quantitative
methods, while the remaining percentage was shared between qualitative research (4%) and
mixed methods research (7%). Eighty-four studies were based on a cross-sectional design,
and only six studies adopted longitudinal research design. Remarkably, the method of online
self-administered questionnaires was a dominant data collection strategy (87% of selected
studies). Regarding the number of studies carried out in different regions and countries;
China had the highest research work relating to university students' psychological wellbeing,
with 30 studies identified and majorly taken place during the first quarter of the year 2020. It
is followed by the Middle East and North Africa (MENA) (n= 22), Europe (n= 16), Indian
subcontinent (n=9), Southeast Asia (n=4), Northern America (n=4), and Latin America (n=
3).

INVESTIGATION SCOPE OF IDENTIFIED STUDIES

A total of 57 studies (63%) principally focused on investigating the prevalence of
psychological distress and pertinent risk factors. The remaining studies investigated
predictors, consequences, and psychosocial correlates of university students’ psychological
wellbeing. The most frequently investigated domains in the selected studies (n = 33, 37%)
were depressive symptoms majorly assessed by the PHQ-9 instrument and anxiety symptoms
majorly assessed by the GAD-7 instrument. Worth noting, few studies had focused on the
following areas of investigation: sleep quality (n=9, 10%), e-learning experiences (n= 8,
9%), and mindfulness practices (n= 6, 7%).

CHARACTERISTICS OF SAMPLED UNIVERSITY STUDENTS



As shown in Table 1, around two-thirds of the studies were conducted on specific
universities/colleges. In contrast, the remaining one-third of the studies were based on
surveying the general university student populations in selected provinces or nationwide. The
vast majority of the studies targeted the local university students (93%), but overseas students
had a much lesser research focus. There was a high degree of divergence between the studies'
sample size in quantitative investigations, ranging between 25 and 304167. Thirty-five
studies specifically targeted undergraduates, forty-one studies involved both undergraduates
and postgraduates, but only two studies paid exclusive attention to postgraduates.

Moreover, forty-nine (54%) studies had involved students from different academic programs.
Based on classifying students' academic disciplines, medical students came first with the

highest share of 12 studies.

UTILIZED MEASURES AND MAJOR FINDINGS

The PHQ-9 scale was the most psychometric measure used in the selected studies to assess
the depressive symptoms of sampled students (n= 18, 20%], followed by the GAD-7 scale
(n=15, 17%) to assess anxiety symptoms. GAD-7 is a valid and sensitive self-reported
measure to screen and assess an individual's generalized anxiety disorder severity.>® PHQ-9 is
a reliable instrument for the screen of the presence and severity of depressive symptoms.>*
These two tools' psychometric properties, ease of administration, and conciseness ‘briefness’
could make them one of the most frequent and preferred options for psychological state
assessment and analysis. In addition to PHQ-9 and QAD-7, other outcome measures used to
assess depression and anxiety symptoms included Depression, Anxiety and Stress Scale - 21
Items (DASS-21) (n= 8, 9%), Abbreviated Beck Anxiety Inventory (n=5, 5%), The Kessler-
10 (K10) (n=4, 4%), Self-rating Anxiety Scale (SAS), (n= 3, 3%), and PHQ-4 Patient Health
Questionnaire-4 (PHQ-4). However, the majority of remaining studies were based on
measures for assessing the dimensions of resilience (n= 4, 4%) using the Connor—Davidson
Resilience Scale (CD-RISC), and mindfulness (n=5, 5%) using the Cognitive and Affective
Mindfulness Scale-Revised (CAMS-CR), Mindful Attention Awareness Scale (MAAS), and
Five Facets Mindfulness Questionnaire Short Form (FFMQ-SF).

In a large segment of the selected studies, the investigation scope was not limited to one facet
of psychological distress, but a combination of factors was assessed. Anxiety and depression
problems were placed at the center of attention and studied regarding their interrelation with
other disorders like PTSD, emotional disturbances, and sleep distortions. Low students' self-



perceived mental health, negative emotions, and worsening depressive and anxiety symptoms
were associated with poor sleep quality.>>4 In another study, students' sleep duration of
fewer than 6 hours per night during the pandemic was as a significant predictor for
depression and PTSD.>® During lockdowns, the emotional and mood quality of a high
percentage of university students were found in a state of disturbance and mixed feelings of
frustration, boredom, and disappointment.>® Further, it was found that students reporting
probable depression or PTSD were at a higher risk of experiencing more severe
alexithymia.>” However, variations in terms of prevalence level between different
psychological disorders were observed among studies. Through a nation-wide survey
amongst Chinese university students during the early stages of the pandemic,® clinically-
relevant PTSD was amongst the most prevalent psychological distresses (30.8%), followed
by anxiety (15.5%), and depressive symptoms (23.3%). However, during the same period and
country, another study involved across a sample from selected universities found that PTSD
and depression prevalence rates were 2.7% and 9.0% respectively.>® Further studies are

needed to understand the reasons behind such variations.

GAD-7 based studies indicated the prevalence of anxiety symptoms among students and that
similarly,>®-% PHQ-9 based studies indicated the prevalence of depressive

symptoms, :57:58.6062-66.68-72 Nevertheless, differences in the style of reporting and
investigated correlates were observed, besides the variances in the reported results, which
could relate to socio-cultural factors, sample nature, the timing of the study, imposed social
distancing, lockdown and isolations periods, contraction of infection status, and the extent of

pandemic severity in the country/district of study.

Meta-analysis of GAD-7 revealed that nine studies, including a total of 22357 participants,
contributed to the analysis. The overall pooled prevalence rate of anxiety symptoms was
29.13% [95% CI: 20.90, 39.00], ©° = 0.4434 [95% CI: 0.3047, 3.3701]; T = 0.6659 [95% CI:
0.5520, 1.8358]; 12 = 99.3% [95% CI: 99.1, 99.4]; H = 12.05 [95% CI: 10.79, 13.45]; and Q
(d.f.=8) = 1161, p-value < 0.0001 [Figure 2]. The funnel plot indicated no publication bias;
furthermore, Eggers' regression confirmed the absence of publication bias, f=7.119 [95% CI:
6.68, -20.92] t=-1.011, p=0.35. Sensitivity analysis revealed that if one study was removed at
the time, pooled results would have remained within £2%, suggesting that no studies are
indicated for removal; refer to sensitivity analysis plot. P-curve analysis revealed that the
Null of no effect tests for right—skewness: p Full < 0.0001, p Half <0.0001 to further suggest



retaining all of the studies in the final analyses; refer to P-Curve plot. Forest plot after
deleting all ‘outlier’ studies shows that an overall pooled prevalence of anxiety is 24% [95%
Cl: 22%, 26%], 1> = 78%, T=0.0106, p < 0.01. After removing three outlier studies;>*®3% the
overall pooled results for anxiety symptoms did not change by <5%, and 95% CI remained
overlapping; thus, the discussion was based on all of the analysis of studies, especially that

random-effects modeling was used.

Meta-analysis of PHQ-9 revealed that 12 studies including a total of 23927 participants
contributed to the analysis. The overall pooled prevalence rate of depressive symptoms was
23.2% [95% CI: 15.7, 32.9], %= 0.7297 [95% CI: 0.4704, 3.1395]; T = 0.8542 [95% CI:
0.6858, 1.7719]; 12 = 99.5% [95% CI: 99.4, 99.5]; H = 13.59 [95% CI: 12.46, 14.81]; and Q
(d.f.=11) = 2030, p-value, < 0.0001 [Figure 2]. Funnel plot indicated no publication bias,
furthermore Eggers' regression confirmed the absence of publication bias, = 8.629 [95% CI -
9.21, - 26.47] t= 0.948, p=0. 0.37. Sensitivity analysis revealed that if one study was removed
at the time, pooled results would have remained within £2%, suggesting that no studies are
indicated for removal; refer to sensitivity analysis plot. P-curve analysis revealed that the
Null of no effect tests for right—skewness: p Full <0.0001, p Half < 0.0001 to further suggest
retaining all of the studies in the final analyses. The observed p—curve includes 12
statistically significant (p < 0.05) results, of which 12 are p < 0.025; there were no
non—significant results entered; refer to P-Curve plot. Forest plot of ‘outlier’ studies shows
that an overall pooled prevalence of depression symptoms is 22% [95% CI: 19%, 25%], 12 =
78%, 1 = 0.0106, p < 0.01. After removing seven outlier studies; >>°7:626468.69.72 the gyverall
pooled results for depression symptoms did not change by <1%, and 95% CI remained
overlapping; thus, the discussion was based on all of the analysis of studies, especially that

random-effects modeling was used.

RISK OF BIAS ASSESSMENT

As far as the quality assessment among included studies, overall, most of the studies ~>85%
had a low risk of bias, while ~7% had some concerns and ~8% had a high risk of bias. Most
of the concerns ~45% were in the case (subject) selection dimension due to the use of
convenient sampling. Detailed risk of bias traffic light plot using QUADAS-2 and its
summary plot is shown in Figure 3. Just one of the studies included had a high risk of bias,
owing to limited sampling paradigm and weak data collection standard, condition

recognition, and evaluation.®’



Discussion

Since the first identification of a novel corona virus-infected case in late 2019, the COVID-
19, a rapidly spreading pandemic, has worsened and involved recurrent waves of infections
globally in around 219 countries and territories.” Further, the pandemic's significant and
overwhelming health and economic consequences are still exacerbating in many nations
worldwide and have led to long-lasting transformational changes in life.”® Given the
importance of people's mental health during such a crisis, particularly on vulnerable
community segments like university students, this study was conducted to describe the
current knowledge on COVID-19 impact on university adults' psychological wellbeing. Its
key result indicates that the overall pooled prevalence rate of anxiety symptoms was 29.1%
[95% CI: 20.90, 39.00] according to GAD-7. In contrast, the overall pooled prevalence rate
of depressive symptoms was 23.2% [95% CI: 15.7, 32.9] according to PHQ-9. The large
heterogeneity measured by 12>99% is a common issue in epidemiological systematic reviews
and meta-analyses. 2% 2! Other than clinical differences, methodological issues such as
difficulties with randomization, early termination of studies, use of absolute rather than
relative risk assessments, and publication bias might all contribute to heterogeneity.

Anxiety and depression are often comorbid disorders, and anxiety could potentially devolve
into depression.””"® Possible explanations associated with the prevalence variations between
anxiety and depression symptoms amongst university students could be based on the
significant predictors of uncertainty and uncontrollability.” The pandemic has been a severe
threat to many students' academic progress and aspirations.® Therefore, the prevailing
situation of future uncertainty, together with stressful events of illnesses, confinement, and
economic obstacles, has played a vital role in aggravating anxiety symptoms.882
Simultaneously, with the increasing coping capacity, social support, and remodeled education
strategies, depression symptoms may have less potential to proliferate.838* In this context,
worth noting that a meta-analysis study that reviewed community-based studies on
depression during the COVID-19 reported a pooled prevalence of depression of 25% (95%
Cl: 18, 33) among the general population,® compared to the current study findings at 20.45%
[95% CI: 9.90, 21.01] among university students. Such figures underscore the importance of
differentiating the severity of the COVID-19 crisis on the different community segments’
psychological health. Further, epidemiological investigation intended for the second year of
the pandemic should shed light on the extent and nature of students' vulnerability that may

differ across academic disciplines, socioeconomic and cultural contexts.



As the first COVID-19 outbreak began in China, it is noticeable that a third of the selected
studies on university students' psychological wellbeing were carried out in China. Further, the
prevalence of psychological symptoms amidst Chinese populations could be a determinant
factor for such relatively high research activity, particularly considering the different stages
of the COVID-19 outbreak in this country.®® According to Wang et al.,®’ in a cross-sectional
study that enrolled 5,676 individuals nationwide in China, the respondents reported high
incidences of depression (53.8%) using PHQ-9, anxiety (46.7%) using GAD-7, and insomnia
(29.7%) using Insomnia Severity Index (IS1). Hence, steering a particular focus on university
students has valid inquiry roots in China. On the other hand, the number of conducted
original research concerning the students' psychological wellbeing is generally limited
considering the extensive spread of the pandemic over the world and the presence of

thousands of universities worldwide.

The low percentage of found qualitative research (4%) and mixed methods research (7%) in
this review sample indicates the deficiency of in-depth and explorative knowledge within the
context of students' psychological wellbeing. Worth noting, the importance of qualitative
elements in the psychological field could not be undermined whether for psychopathology
investigations or psychotherapy purposes.88° Also, the use of longitudinal designs was
limited to 7%. However, following a year since the emergence of the COVID-19 disease,
there is greater feasibility to consider the adoption of longitudinal studies. Such designs could
act as powerful aids in differentiating psychological symptoms, shifting across the different

stages and waves of the COVID-19 pandemic.8%

Despite the higher risk surrounding international students and their susceptibility to serious
psychological burdens compared to other populations, they had a much lesser research focus
than the local university students (93%). Such significant disparity urges the research
community to pay attention to this particular segment's socio-psychological needs. Reviewed
research indicated significant incidence rates of psychological distresses amongst
international students during the pandemic in association with different risk factors like
gender, exposure to pandemic-related information, double-bind situation, sleep quality, and

graduation uncertainty %9

Amid the COVID-19 pandemic, university students' level of depression and anxiety was a
prevailing research area with significant attention exhibited by interested researchers to



assess the associations between specific covariates and these two psychological disorders.
Major covariates included protection behavior, disease awareness, beliefs and thoughts,
regional differences, graduate student status, economic status, living environment, and access
to telecommunication technology.®07%°72 However, there is a shortage of studies
investigating many important variables that impact university students' psychological
wellbeing. These could include the information-seeking behavior, exposure to media, online
learning strategies, social connectedness behaviors, and remodeled education approaches
adopted by universities during the pandemic. From a geographical angle, there is an obvious
need to encourage research assessing university students' psychological wellbeing in the
different countries affected by the pandemic, with more focus required in the African and

Middle Eastern countries suffering severe economic and health burdens.

Conclusion & Recommendations

As shown in the scoping review, there is limited original research studying college students’
mental health worldwide. One of the significant identified gaps is that there has been a
shortage in research addressing the impact of the COVID-19 pandemic on this community
segment's psychological wellbeing through an in-depth and holistic inquiry approach, which
reflects the need for qualitative research. The meta-analysis findings indicate that anxiety
symptoms are more prevalent than depression symptoms in the first year of the pandemic.
Hence, following up and controlling the situation during the second wave demands academic
decision-makers and interested researchers to deploy sustainable metrics beyond cross-
sectional methods and consider action research models. Future research should focus on
identifying and studying the risk factors of mental distress among university students,
particularly in linkage with online education and changing learning trends. Students'
contextual and individual factors also represent a vital area for current psychology to be
scientifically investigated between high and low-income countries.

Further, research investigating students’ mental health and subjective wellbeing on a
longitudinal basis should be placed at the forefront of universities' management priorities.
Imperatively, universities' efforts at different academic disciplines to foster a psychological
wellbeing-friendly environment for their students must be studied and reported through
research; hence positive experiences and learned lessons could be inspired to optimize mental
health and counselling programs. Universities should also ensure that their counseling centers
have accessible services and structured mitigation strategies for protecting and enhancing
students' psychological wellbeing. These services could include providing online resources



and conducting active virtual group discussion sessions, which should be largely focused on
positive coping, mindfulness practices, physical activity, adaptive lifestyle and health

behavior, healthy diet, good sleep hygiene, and safe alternatives of social connectedness.

Authors’ Contribution

AE and HJ contributed to the conception and design of the work. AE, AD and MH involved
in search strategy, search methodology, article reviews, data curation and extraction, and
assessment of quality studies. HJ performed all formal analyses. All authors involved in

writing the paper and approved the final version of the publication.

References

1. World Health Organization. Coronavirus Disease (COVID-19) - events as they happen.
From: https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-
happen Accessed: Sep 2020

2. YuanJ, Li M, Lv G, Lu ZK. Monitoring transmissibility and mortality of COVID-19 in
Europe. Int J Infect Dis 2020; 95:311-5. 10.1016/j.1jid.2020.03.050.

3. Buheji M, Buhiji AR. Designing intelligent system for stratification of covid-19
asymptomatic patients. Am J Med Med Sci 2020;10(4):246-57.
10.5923/j.ajmms.20201004.17.

4. Buheji M, Jahrami H, Dhahi AS. Minimising stress exposure during pandemics similar to
COVID-19. Int J Psychol Behav Sci 2020; 10(1):9-16. 10.5923/j.ijpbs.20201001.02.

5. Ali SA, Baloch M, Ahmed N, Ali AA, Igbal A. The outbreak of Coronavirus Disease
2019 (COVID-19)—An emerging global health threat. J Infect Public Health 2020;
13(4):644-6. https://doi.org/10.1016/j.jiph.2020.02.033.

6. World Health Organization. COVID-19 Weekly Epidemiological Update 29 December
2020. From: https://apps.who.int/iris/handle/10665/338325 Accessed: Dec 2020

7. World Health Organization. Mental health and psychosocial considerations during the
COVID-19 outbreak. From: https://www.who.int/docs/default-
source/coronaviruse/mental-health-considerations.pdf Accessed: Sep 2020

8. Qian M, Wu Q, Wu P, Hou Z, Liang Y, Cowling BJ, et al. Psychological responses,
behavioral changes and public perceptions during the early phase of the COVID-19
outbreak in China: a population based cross-sectional survey. MedRxiv 2020.


https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/events-as-they-happen
https://doi.org/10.1016/j.jiph.2020.02.033
https://apps.who.int/iris/handle/10665/338325
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Huang Y, Zhao N. Generalized anxiety disorder, depressive symptoms and sleep quality
during COVID-19 outbreak in China: a web-based cross-sectional survey. Psychiatry Res
2020; 288:112954. doi: 10.1016/j.psychres.2020.112954.

Ho CS, Chee CY, Ho RC. Mental health strategies to combat the psychological impact of
COVID-19 beyond paranoia and panic. Ann Acad Med Singap 2020; 49(1):1-3.
doi:10.47102/annals-acadmedsg.202043.

Alsalman A, Jahrami H, Mubarak H, Aljabal M, Abdulnabi M, Yusuf A, etal. The
Psychological Impact of COVID-19 Pandemic on the population of Bahrain. Acta
Biomed 2020; 91(4):e2020131. doi: 10.23750/abm.v91i4.10336.

Van Bavel JJ, Baicker K, Boggio PS, Capraro V, Cichocka A, Cikara M, et al. Using
social and behavioural science to support COVID-19 pandemic response. Nat Hum Behav
2020; 4(5):460-71.

Pfefferbaum B, North CS. Mental health and the Covid-19 pandemic. N Engl J Med
2020; 383(6):510-2. doi: 10.1056/NEJMp2008017.

Zuccoli GS, Saia-Cereda VM, Nascimento JM, Martins-de-Souza D. The energy
metabolism dysfunction in psychiatric disorders postmortem brains: focus on proteomic
evidence. Front Neurosci 2017; 11:493. https://doi.org/10.3389/fnins.2017.00493.
Bennett FC, Molofsky AV. The immune system and psychiatric disease: a basic science
perspective. Clin Exp Immunol 2019; 197(3):294-307. doi: 10.1111/cei.13334.

Larkin KT, Chantler PD. Stress, depression, and cardiovascular disease. In

Cardiovascular Implications of Stress and Depression. London: Academic Press, 2020.
P.1-12. doi: 10.1016/b978-0-12-815015-3.00001-5.

The Sleep Health Foundation. Getting good sleep during the COVID-19 Pandemic. From
https://www.sleephealthfoundation.org.au/getting-good-sleep-during-the-covid-19-
pandemic.html Accessed: Sep 2020.

Naja F, Hamadeh, R. Nutrition amid the COVID-19 Pandemic: a multi-level framework
for action. Eur J Clin Nutr 2020; 74(8):1117-1121. doi: 10.1038/s41430-020-0634-3.
Hammami A, Harrabi B, Mohr M, Krustrup P. Physical activity and coronavirus disease
2019 (COVID-19): specific recommendations for home-based physical training. Manag
Sport Leis 2020; 1-6. doi: 10.1080/23750472.2020.1757494.

Jahrami H, BaHammam AS, Bragazzi NL, Saif Z, Faris M, Vitiello MV. Sleep problems
during the COVID-19 pandemic by population: a systematic review and meta-analysis. J
Clin Sleep Med 2021; 17(2):299-313. doi: 10.5664/jcsm.8930.


https://doi.org/10.3389/fnins.2017.00493
https://www.sleephealthfoundation.org.au/getting-good-sleep-during-the-covid-19-pandemic.html
https://www.sleephealthfoundation.org.au/getting-good-sleep-during-the-covid-19-pandemic.html

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

31.

da Silva ML, Rocha RSB, Buheji M, Jahrami H, Cunha KDC. A systematic review of the
prevalence of anxiety symptoms during coronavirus epidemics. J Health Psychol 2021;
26(1):115-125. doi: 10.1177/1359105320951620.

Kola L, Kohrt BA, Hanlon C, Naslund JA, Sikander S, Balaji M, et al. COVID-19 mental
health impact and responses in low-income and middle-income countries: reimagining
global mental health. Lancet Psychiatry 2021. https://doi.org/10.1016/S2215-
0366(21)00025-0.

Ammar A, Mueller P, Trabelsi K, Chtourou H, Boukhris O, Masmoudi L, et al.
Psychological consequences of COVID-19 home confinement: The ECLB-COVID19
multicenter study. PloS one 2020; 15(11):e0240204.
https://doi.org/10.1371/journal.pone.0240204.

Passavanti M, Argentieri A, Barbieri DM, Lou B, Wijayaratna K, Mirhosseini AS, et al.

The psychological impact of COVID-19 and restrictive measures in the world. J Affect
Disord 2021; 283:36-51. https://dx.doi.org/10.1016%2Fj.jad.2021.01.020.
Nurunnabi M, Almusharraf N, Aldeghaither D. Mental health and well-being during the

COVID-19 pandemic in higher education: Evidence from G20 countries. J Public Health
Res 2020; 9. https://doi.org/10.4081/jphr.2020.2010.

Xiong J, Lipsitz O, Nasri F, Lui LM, Gill H, Phan L, et al. Impact of COVID-19
pandemic on mental health in the general population: A systematic review. J Affect
Disord 2020. https://dx.doi.org/10.1016%2Fj.jad.2020.08.001.

Bruine de Bruin W. Age differences in COVID-19 risk perceptions and mental health:

Evidence from a national US survey conducted in March 2020. J Gerontol B Psychol Sci
Soc Sci 2021; 76(2):e24-9. https://doi.org/10.1093/geronb/gbaa074.
United Nations. Everyone Included: Social Impact of COVID-19. From

https://www.un.org/development/desa/dspd/everyone-included-covid-19.html Accessed:
Sep 2020.

Soest TV, Bakken A, Pedersen W, Sletten MA. Life satisfaction among adolescents
before and during the COVID-19 pandemic. Tidsskr Nor Laegeforen 2020; 140(10).
https://doi.org/10.4045/tidsskr.20.0437.

Sahu P. Closure of universities due to coronavirus disease 2019 (COVID-19): impact on

education and mental health of students and academic staff. Cureus 2020; 12(4). doi:
10.7759/cureus.7541.

Silva PG, de Oliveira CA, Borges MM, Moreira DM, Alencar PN, Avelar RL, et al.
Distance learning during social seclusion by COVID-19: improving the quality of life of


https://doi.org/10.1016/S2215-0366(21)00025-0
https://doi.org/10.1016/S2215-0366(21)00025-0
https://doi.org/10.1371/journal.pone.0240204
https://dx.doi.org/10.1016%2Fj.jad.2021.01.020
https://dx.doi.org/10.1016%2Fj.jad.2020.08.001
https://doi.org/10.1093/geronb/gbaa074
https://www.un.org/development/desa/dspd/everyone-included-covid-19.html
https://doi.org/10.4045/tidsskr.20.0437

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

undergraduate dentistry students. Eur J Dent Educ 2020; 25(1):124-134. doi:
10.1111/eje.12583.

Adedoyin OB, Soykan E. Covid-19 pandemic and online learning: the challenges and
opportunities. Interact Learn Environ 2020; 1-3. doi: 10.1080/10494820.2020.1813180.
Yehudai M, Bender S, Gritsenko V, Konstantinov V, Reznik A, Isralowitz R. COVID-19
fear, mental health, and substance misuse conditions among university social work
students in Israel and Russia. Int J Ment Health Addict 2020; 1-8.
https://doi.org/10.1007/s11469-020-00360-7.

Nguyen HT, Do BN, Pham KM, Kim GB, Dam HT, Nguyen TT, et al. Fear of COVID-
19 scale—associations of its scores with health literacy and health-related behaviors
among medical students. Int J Environ Res Public Health 2020; 17(11):4164.
d0i:10.3390/ijerph17114164.

Jones HE, Manze M, Ngo V, Lamberson P, Freudenberg N. The impact of the COVID-19
pandemic on college students’ health and financial stability in New York City: Findings
from a population-based sample of City University of New York (CUNY) students. J
Urban Health 2021; 11:1-0. doi: 10.1007/s11524-020-00506-X.

Arksey H, O'Malley L. Scoping studies: towards a methodological framework. Int J Soc
Res Methodol 2005; 8(1):19-32. doi: 10.1080/1364557032000119616.

Munn Z, Peters MD, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review
or scoping review? Guidance for authors when choosing between a systematic or scoping
review approach. BMC Med Res Methodol 2018; 18(1):1-7. doi: 10.1186/512874-018-
0611-x.

Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA
extension for scoping reviews (PRISMA-ScR): checklist and explanation. Ann Intern
Med 2018; 169(7):467-73. doi: 10.7326/m18-0850.

Pham MT, Raji¢ A, Greig JD, Sargeant JM, Papadopoulos A, McEwen SA. A scoping
review of scoping reviews: advancing the approach and enhancing the consistency. Res
Synth Methods 2014; 5(4):371-85. https://doi.org/10.1002/jrsm.1123.

Ryff CD. Happiness is everything, or is it? Explorations on the meaning of psychological
well-being. J Pers Soc Psychol 1989; 57(6):1069. doi: 10.1037/0022-3514.57.6.1069.
Huppert FA. Psychological well-being: Evidence regarding its causes and consequences.
Appl Psychol: Health Well-Being 2009; 1(2):137-64. doi: 10.1111/j.1758-
0854.2009.01008.x.



42.

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

Salkind NJ. Encyclopedia of Research Design. Thousand Oaks, CA: SAGE Publications,
2010. do0i:10.4135/9781412961288.

Sinharay S. Jackknife Methods. In International Encyclopedia of Education. Peterson P.
Baker E, McGaw B. New Jersey: Elsevier, 2010. P.229-231.
https://doi.org/10.1016/B978-0-08-044894-7.01338-5.

Godavitarne C, Robertson A, Ricketts DM, Rogers BA. Understanding and interpreting
funnel plots for the clinician. Br J Hosp Med (Lond) 2018; 79(10):578-583. doi:
10.12968/hmed.2018.79.10.578.

Lin L, Chu H. Quantifying publication bias in meta-analysis. Biometrics 2018; 74(3):785-
794. doi: 10.1111/biom.12817. Epub 2017 Nov 15.

van Aert RC, Wicherts JM, van Assen MA. Conducting Meta-Analyses Based on p

Values: Reservations and Recommendations for Applying p-Uniform and p-Curve.
Perspect Psychol Sci 2016; 11(5):713-729. doi: 10.1177/1745691616650874.

Whiting PF, Rutjes AW, Westwood ME, Mallett S, Deeks JJ, Reitsma JB, et al.
QUADAS-2: a revised tool for the quality assessment of diagnostic accuracy studies. Ann
Intern Med 2011; 155(8):529-36. doi: 10.7326/0003-4819-155-8-201110180-00009.
Ballard M, Montgomery P. Risk of bias in overviews of reviews: a scoping review of
methodological guidance and four-item checklist. Res Synth Methods 2017; 8(1):92-108.
doi: 10.1002/jrsm.1229.

Page MJ, McKenzie JE, Higgins JPT. Tools for assessing risk of reporting biases in
studies and syntheses of studies: a systematic review. BMJ Open 2018; 8(3):e019703.
doi: 10.1136/bmjopen-2017-019703.

Jordan P, Shedden-Mora MC, Lowe B. Psychometric analysis of the Generalized Anxiety
Disorder scale (GAD-7) in primary care using modern item response theory. PloS one
2017; 12(8):e0182162. doi: 10.1371/journal.pone.0182162.

Kim YE, Lee B. The psychometric properties of the patient health questionnaire-9 in a
sample of Korean university students. Psychiatry Investig 2019; 16(12):904. doi:
10.30773/pi.2019.0226.

Li X, Lv S, LiuL, Chen R, ChenJ, Liang S, et al. COVID-19 in Guangdong: Immediate
Perceptions and Psychological Impact on 304,167 College Students. Front Psychol 2020;
11. doi: 10.3389/fpsyg.2020.02024.

Marelli S, Castelnuovo A, Somma A, Castronovo V, Mombelli S, Bottoni D, et al. Impact
of COVID-19 lockdown on sleep quality in university students and administration staff. J
Neurol 2021; 268(1):8-15. https://doi.org/10.1007/s00415-020-10056-6.


https://doi.org/10.1016/B978-0-08-044894-7.01338-5

54,

55.

56.

S7.

58.

59.

60.

61.

62.

Zhang Y, Zhang H, Ma X, Di Q. Mental health problems during the COVID-19
pandemics and the mitigation effects of exercise: a longitudinal study of college students
in China. Int J Environ Res Public Health 2020; 17(10):3722.
d0i:10.3390/ijerph17103722.

Tang W, Hu T, Hu B, Jin C, Wang G, Xie C, et al. Prevalence and correlates of PTSD
and depressive symptoms one month after the outbreak of the COVID-19 epidemic in a
sample of home-quarantined Chinese university students. J Affect Disord 2020; 274:1-7.
https://doi.org/10.1016/j.jad.2020.05.009.

Khattar A, Jain PR, Quadri SM. Effects of the disastrous pandemic COVID 19 on

learning styles, activities and mental health of young Indian students-a machine learning

approach. In 2020 4th International Conference on Intelligent Computing and Control
Systems (ICICCS) 2020 May 13 (P.1190-1195). IEEE.

Tang W, Hu T, Yang L, Xu J. The role of alexithymia in the mental health problems of
home-quarantined university students during the COVID-19 pandemic in China. Pers
Individ Dif 2020; 165:110131. https://doi.org/10.1016/j.paid.2020.110131.

Chi X, Becker B, Yu Q, Willeit P, Jiao C, Huang L, et al. Prevalence and psychosocial

correlates of mental health outcomes among Chinese college students during the
coronavirus disease (covid-19) pandemic. Front Psychiatry 2020; 11:803. doi:
10.3389/fpsyt.2020.00803.

Savitsky B, Findling Y, Ereli A, Hendel T. Anxiety and coping strategies among nursing
students during the covid-19 pandemic. Nurse Educ Pract 2020; 46:102809. doi:
10.1016/j.nepr.2020.102809.

Lechner WV, Laurene KR, Patel S, Anderson M, Grega C, Kenne DR. Changes in
alcohol use as a function of psychological distress and social support following COVID-
19 related University closings. Addict Behav 2020; 110:106527. doi:
10.1016/j.addbeh.2020.106527.

Sallam M, Dababseh D, Yaseen A, Al-Haidar A, Ababneh NA, Bakri FG, et al.
Conspiracy beliefs are associated with lower knowledge and higher anxiety levels
regarding COVID-19 among students at the University of Jordan. Int J Environ Res
Public Health 2020; 17(14):4915. doi: 10.3390/ijerph17144915.

Balhara YP, Kattula D, Singh S, Chukkali S, Bhargava R. Impact of lockdown following
COVID-19 on the gaming behavior of college students. Indian J Public Health 2020;
64(6):172. doi: 10.4103/ijph.ijph_465_20.


https://doi.org/10.1016/j.jad.2020.05.009
https://doi.org/10.1016/j.paid.2020.110131

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

Chang J, Yuan Y, Wang D. Mental health status and its influencing factors among college
students during the epidemic of COVID-19. Nan Fang Yi Ke Da Xue Xue Bao 2020;
40(2):171-6. doi: 10.12122/j.issn.1673-4254.2020.02.06.

Naser AY, Dahmash EZ, Al-Rousan R, Alwafi H, Alrawashdeh HM, Ghoul I, et al.
Mental health status of the general population, healthcare professionals, and university
students during 2019 coronavirus disease outbreak in Jordan: A cross-sectional study.
Brain Behav 2020; 10(8):e01730. doi: 10.1002/brb3.1730.

Liu J, Zhu Q, Fan W, Makamure J, Zheng C, Wang J. Online mental health survey in a
medical college in China during the COVID-19 outbreak. Front Psychiatry 2020; 11:459.
doi: 10.3389/fpsyt.2020.00459.

Xiao H, Shu W, Li M, Li Z, Tao F, Wu X, et al. Social distancing among Medical
students during the 2019 Coronavirus disease pandemic in China: Disease awareness,
anxiety disorder, depression, and behavioral activities. Int J Environ Res Public Health
2020; 17(14):5047. doi: 10.3390/ijerph17145047.

Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psychological impact of the
COVID-19 epidemic on college students in China. Psychiatry Res 2020; 287:112934. doi:
10.1016/j.psychres.2020.112934.

Islam MA, Barna SD, Raihan H, Khan MN, Hossain MT. Depression and anxiety among
university students during the COVID-19 pandemic in Bangladesh: A web-based cross-
sectional survey. PloS one 2020; 15(8):€0238162. doi: 10.1371/journal.pone.0238162.
Amerio A, Brambilla A, Morganti A, Aguglia A, Bianchi D, Santi F, et al. Covid-19
lockdown: Housing built environment’s effects on mental health. Int J Environ Res Public
Health 2020; 17(16):5973. doi: 10.3390/ijerph17165973.

El Morr C, Ritvo P, Ahmad F, Moineddin R. Effectiveness of an 8-Week Web-Based
Mindfulness Virtual Community Intervention for University Students on Symptoms of
Stress, Anxiety, and Depression: Randomized Controlled Trial. JIMIR Ment Health
2020;7(7):e18595. doi: 10.2196/18595.

Mechili EA, Saliaj A, Kamberi F, Girvalaki C, Peto E, Patelarou AE, et al. Is the mental
health of young students and their family members affected during the quarantine period?
Evidence from the COVID-19 pandemic in Albania. J Psychiatr Ment Health Nurs 2020.
doi: 10.1111/jpm.12672.

Zhao B, Kong F, Aung MN, Yuasa M, Nam EW. Novel coronavirus (COVID-19)

knowledge, precaution practice, and associated depression symptoms among university



73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

students in Korea, China, and Japan. Int J Environ Res Public Health 2020; 17(18):6671.
doi: 10.3390/ijerph17186671.

Spitzer RL, Kroenke K, Williams JB, Lowe B. A brief measure for assessing generalized
anxiety disorder: the GAD-7. Arch Intern Med 2006; 166(10):1092-7. doi:
10.1001/archinte.166.10.1092.

Manea L, Gilbody S, McMillan D. Optimal cut-off score for diagnosing depression with
the Patient Health Questionnaire (PHQ-9): a meta-analysis. CMAJ 2012; 184(3):E191-6.
doi: 10.1503/cmaj.110829.

World Health Organization. WHO Coronavirus Disease (COVID-19) Dashboard. From:
https://covid19.who.int/ Accessed: Jan 2021.

Fisayo T, Tsukagoshi S. Three waves of the COVID-19 pandemic. Postgrad Med J
2020. doi: 10.1136/postgradmed;j-2020-138564.

Méoller HJ, Bandelow B, Volz HP, Barnikol UB, Seifritz E, Kasper S. The relevance of
‘mixed anxiety and depression’as a diagnostic category in clinical practice. Eur Arch
Psychiatry Clin Neurosci 2016; 266(8):725-36. https://doi.org/10.1007/s00406-016-0684-
1.

Winer ES, Bryant J, Bartoszek G, Rojas E, Nadorff MR, Kilgore J. Mapping the
relationship between anxiety, anhedonia, and depression. J Affect Disord 2017; 221:289-
96. doi: 10.1016/j.jad.2017.06.006.

Grupe DW, Nitschke JB. Uncertainty and anticipation in anxiety: an integrated
neurobiological and psychological perspective. Nat Rev Neurosci 2013; 14(7):488-501.
https://doi.org/10.1038/nrn3524.

Alemany-Arrebola I, Rojas-Ruiz G, Granda-Vera J, Mingorance-Estrada AC. Influence
of COVID-19 on the Perception of Academic Self-Efficacy, State Anxiety, and Trait
Anxiety in College Students. Front Psychol 2020; 11. doi: 10.3389/fpsyg.2020.570017.
Li J, Xia'Y, Cheng X, Li S. Fear of Uncertainty Makes You More Anxious? Effect of
Intolerance of Uncertainty on College Students’ Social Anxiety: A Moderated Mediation
Model. Front Psychol 2020; 11:2301. doi: 10.3389/fpsyg.2020.565107.

Bakioglu F, Korkmaz O, Ercan H. Fear of COVID-19 and positivity: Mediating role of
intolerance of uncertainty, depression, anxiety, and stress. Int J Ment Health Addict 2020;
1-4. doi: 10.1007/s11469-020-00331-y.

Mariani R, Renzi A, Di Trani M, Trabucchi G, Danskin K, Tambelli R. The impact of

coping strategies and perceived family support on depressive and anxious


https://covid19.who.int/
https://doi.org/10.1007/s00406-016-0684-7
https://doi.org/10.1007/s00406-016-0684-7
https://doi.org/10.1038/nrn3524

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

symptomatology during the coronavirus pandemic (COVID-19) lockdown. Front
Psychiatry 2020; 11:1195. doi: 10.3389/fpsyt.2020.587724.

Chandra Y. Online education during COVID-19: perception of academic stress and
emotional intelligence coping strategies among college students. Asian Educ Dev Stud
2020; 10(2):229-238. doi: 10.1108/aeds-05-2020-0097.

Notivol JB, Garcia PG, Guzméan BO, Lasheras I, Anton RL, Santabarbara J. Prevalence of
depression during the COVID-19 outbreak: A meta-analysis of community-based studies.
Int J Clin Health Psychol 2021; 21(1):20-31. doi: 10.1016/j.ijchp.2020.07.007.

Duan H, Yan L, Ding X, Gan Y, Kohn N, Wu J. Impact of the COVID-19 pandemic on
mental health in the general Chinese population: Changes, predictors and psychosocial
correlates. Psychiatry Res. 2020; 293:113396.
https://doi.org/10.1016/j.psychres.2020.113396.

Wang M, Zhao Q, Hu C, Wang Y, Cao J, Huang S, et al. Prevalence of psychological
disorders in the COVID-19 epidemic in China: A real world cross-sectional study. J
Affect Disord 2021; 281:312-20. https://doi.org/10.1016/j.jad.2020.11.118.

Binder PE, Schanche E, Holgersen H, Nielsen GH, Hjeltnes A, Stige SH, et al. Why do
we need qualitative research on psychological treatments? The case for discovery,
reflexivity, critique, receptivity, and evocation. Scand Psychol 2016; 3.
https://doi.org/10.15714/scandpsychol.3.e8.

Wertz FJ. Qualitative inquiry in the history of psychology. Qual Psychol 2014; 1(1):4.
doi: 10.1037/qup0000007.

Gray NS, O'Connor C, Knowles J, Pink J, Simkiss NJ, Williams SD, et al. The Influence
of the COVID-19 Pandemic on Mental Well-Being and Psychological Distress: Impact
Upon a Single Country. Front Psychiatry 2020; 11. doi: 10.3389/fpsyt.2020.594115.
Anan C, Chunfeng X, Shuxin L, Lirui K, Jingjing Y, Chang L. Investigation on the
mental health status and risk factors among Chinese overseas students under COVID-19
outbreak. Res Square 2020. https://doi.org/10.21203/rs.3.rs-35535/v1.

Ma H, Miller C. Trapped in a double bind: Chinese overseas student anxiety during the
COVID-19 pandemic. Health Commun 2020; 1-8. doi: 10.1080/10410236.2020.1775439.
Wang X, Hujjaree K, Wang F. Mental Health Impacts for International Students During
the COVID-19 Pandemic in China. Res Square 2020. https://doi.org/10.21203/rs.3.rs-
49168/v1.


https://doi.org/10.1016/j.psychres.2020.113396
https://doi.org/10.1016/j.jad.2020.11.118
https://doi.org/10.15714/scandpsychol.3.e8

)

GAD-7 and/or PHQ-9) selected
for the meta-analysis
(n=14)

(n = 80)

for the systematic review

C
2 Records identified through database Additional records identified
S searching through other sources
S (n=304) (n=93)
S
] l
— Records after duplicates removed
(n = 254)
(@)
=
c
(b}
o l
O
@ Records screened
ecor
C > Records excluded
(n =254) (n=75)
l - Not original research
- Full-text articles assessed
E for el_'g'b'“ty Full-text articles excluded, with
=y (n=179) > reasons
L (n=89)
- Studies on general
population/non-university
) Studies selected for the i SSttl:J%IGiEQ;Snot related to
scoping review psychological wellbeing
s (n=190) - Unable to retrieve an
S English version article
2 |
=
- v l
Peer-reviewed studies (applied Peer-reviewed studies selected

Figure 1: PRISMA diagram to show the literature identified.®
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Study Events Total observations Events 95%—-Cl Weight
Savitsky et al.5 (2020) 136 244 - 55.7 [49.3;62.1] 11.0%
Balhara et /.62 (2020) 22 128 = 17.2 [11.1;24.9] 10.2%
Chang et al.t% (2020) 1032 3881 : 26.6 [25.2;28.0] 11.4%
Naser et al.4 (2020) 250 1165 21.5 [19.1;23.9] 11.3%
Liu et al.55 (2020) 48 217 - 22.1 [16.8;28.2] 10.8%
Xiao et al.86 (2020) 160 933 17.1 [14.8;19.7] 11.3%
Cao et al.t7 (2020) 1786 7143 3 25.0 [24.0; 26.0] 11.4%
Islam et al.% (2020) 389 476 ™~ 81.7 [78.0;85.1] 11.1%
Amerio et al.5 (2020) 1050 8170 12.9 [12.1;13.6] 11.4%
Random effects model 22357 = 29.1 [20.9; 39.0] 100.0%

Heterogeneity: I° = 99%, ° = 0.44, p < 0.01! ' ' ' ' '
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Mechili et al.7 (2020) 217 863 : 251 [22.3;28.2] 8.4%
Chang et al.# (2020) 821 3881 : 21.2 [19.9;22.5] 8.4%
Naser et al.# (2020) 449 1165 38.5 [35.7;414] 8.4%
Liu et al.85 (2020) 24 217 -+ 111 [7.2;16.0] 7.9%
Tang et al.55(2020) 224 2485 9.0 [7.9;10.2] 8.4%
Xiao et al.56 (2020) 236 933 : 25.3 [22.5;28.2] 8.4%
Tang et al.57(2020) 223 2485 : 9.0 [7.9;10.2] 8.4%
Islam et al.% (2020) 392 476 - 82.4 [78.6;85.7] 8.3%
Zhao et al.”2 (2020) 452 821 - 55.1 [51.6;58.5] 8.4%
Chi et al.%8 (2020) 475 2038 + 23.3 [21.5;25.2] 8.4%
Amerio et al.® (2020) 1050 8170 12.9 [12.1;13.6] 8.4%
Random effects model 23927 = 23.2 [15.7; 32.9] 100.0%
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Figure 2: The prevalence rate of anxiety and depression symptoms using DerSimonian-Laird
OR meta-analysis (random effects).

Note: 1) Observations: observed odds ratio (95% CI). 2) The GAD-7 scale score ranges from
0 to 21, and the anxiety levels are categorized as ‘non-minimal = <5,” ‘mild = 5-9,” ‘moderate
=10-14, and ‘severe >15"." The total PHQ-9 score ranges from 0 to 27, with scores >10
indicating possible depression.’* 3) Non peer-reviewed articles were not included in this
summary of results. Studies intended to validate measures without reporting prevalence data

were also excluded.
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Figure 3: Detailed risk of bias traffic light plot using QUADAS-2 and summary plot.
Studies: 1-Savitsky et al.>® (2020); 2-Balhara et al.®? (2020); 3-Chang et al.®® (2020); 4-Naser
et al.%* (2020); 5-Liu et al.®® (2020); 6-Xiao et al.%® (2020); 7-Cao et al.5” (2020); 8-Islam et
al.®8 (2020); 9-Amerio et al.®® (2020); 10-Mechili et al.” (2020); 11-Tang et al.*>® (2020); 12-
Tang et al.>’(2020); 13-Zhao et al.”? (2020); 14-Chi et al.*® (2020).



Table 1: Characteristics of the research and sampled university students in selected studies (n
=90).

Domain n (%)

Peer-reviewed

Yes 80 (89%)
No (pre-print) 10 (11%)
Research methods [Sample size range]
Quantitative [25 — 304167] 80 (89)

% Qualitative [15—32] 4(4)

% | Mixed-methods [80 — 3611] 6 (7)

% Research design

& | Cross-sectional 84 (93)

2 Longitudinal 6 (7)

G

§ Method of data collection

é Online self-administered structured questionnaires 78 (87)
Online semi-structured interviews 2 (2)
Online in-depth interviews 1 (1)
Online questionnaires of close- and open-ended questions 7 (8)
Structured-questionnaire administered by interviews 1)

Phenomenology method (Unstructured interview & documentation) 1 (1)

Sample source
From selected/targeted universities 61 (55)
General population/nationwide 29 (35)

Category of sampled students

Local students 84 (93)
International students 3(3)
Mixed (Local and immigrants or international) 3(3)

Academic level

Undergraduate 35 (39)
Postgraduate 2(2)

Undergraduate & postgraduate 41 (46)
Not identified 12 (13)

Sampled University Students Characteristics

Academic disciplines




Across different disciplines
Medicine

Not identified

Health sciences

Nursing

Psychology

Dentistry
Management/business studies
Others

49 (54)
12 (13)
8 (9)
7(8)
4(4)
3(3)
2(2)
2(2)
3(3)




Table 2: Selected studies for the scoping review (n=90)

psychological distress among four groups
of an Iranian population regarding
COVID-19 pandemic. BMC

psychiatry, 20(1), 1-7.

SR NO. Study Reference Country Age Sample # Male Research Tools
Pham, N. C., & Shi, J. R. (2020). A
qualitative study on mental distress of
1 Vietnamese students in the USA in the USA 19-33 20 8 NR
COVID 19 era. Asia Pacific Journal of
Health Management, 15(3), 45.
Satpathy, B., & Ali, E. A study on
psychological well-being of final year .
2 management students during COVID-19 India ) 80 G NR
pandemic lockdown in India.
Akdeniz, G., Kavakci, M., Gozugok, M.,
Yalcinkaya, S., Kucukay, A., &
Sahutogullari, B. (2020). A survey of . .
3 attitudes, anxiety Status, and protective Turkey 18-33 3040 685 ,IAbbrewated Bec!< An>§|ety
behaviors of the university students nventory, questionnaire
y
during the COVID-19 outbreak in
Turkey. Frontiers in Psychiatry, 11.
Savitsky, B., Findling, Y., Ereli, A., & . . .
Hendel, T. (2020). Anxiety and coping g'S‘EE,E'iZ’n'rE;?S {E:Og]PCE:;);r:Sg Behavior
4 strategies among nursing students during | Israel <26 244 55 o
. X - resilience/
the covid-19 pandemic. Nurse Education self-esteerm assessment
in Practice, 102809.
Lechner, W. V., Laurene, K. R., Patel, S., Timeline Follow-Back Interview to
Anderson, M., Grega, C., & Kenne, D. R. document alcohol use during 2 weeks
(2020). Changes in alcohol use as a prior to and post campus closure. The
5 function of psychological distress and USA Mean 24.94 1958 392 Patient Health Questionnaire-9
social support following COVID-19 (PHQ-9), GAD-7, Multidimensional
related University closings. Addictive perceived
behaviors, 110, 106527. Support Scale (MSPSS)
Vahedian-Azimi, A., Moayed, M. S.,
Rahimibashar, F., Shojaei, S., Ashtari, S.,
gofra)sz;?i:(i? g%r:ﬁle"sméﬁt';i(f)zo)' Mgntal health status was measured
6 Iran 27.37 +£3.92 (20-38) | 207 143 (69.1) using the Depression, Anxiety, and

Stress Scale (DASS-21)




Sallam, M., Dababseh, D., Yaseen, A.,
Al-Haidar, A., Ababneh, N. A., Bakri, F.
G., & Mahafzah, A. (2020). Conspiracy
beliefs are associated with lower

Mean age 22 years

Generalized Anxiety Disorder Scale

7 knowledge and higher anxiety levels Jordan (median: 21 years, 1540 394 (25.6) (GAD-7)

regarding COVID-19 among students at interquartile range '

the University of Jordan. International (IQR): 20-22 years).

journal of environmental research and

public health, 17(14), 4915.

Lyons, Z., Wilcox, H., Leung, L., &

Dearsley, O. (2020). <? covid19?>

COVID-19 and the mental well-being of mean age of

. . o . respondents was 24 The Kessler-10 (K10) measured
8 Australian medical students: impact, Australia 297 students NR ; .
. . years, range 2046, psychological distress.

concerns and coping strategies median 23 vears

used. Australasian Psychiatry, 28(6), y

649-652.

Yehudai, M., Bender, S., Gritsenko, V., 291 social

Konstantinov, V., Reznik, A., &

. work students

Isralowitz, R. (2020). COVID-19 fear, .

mental health, and substance misuse Israel and mean age is 24.4 years from seven-item Fear of COVID-19 Scale
9 L ’ o . . _ i Israel (N = 15.8 (46) (FCV-19S) (Ahorsu et al. 2020) +

conditions among university social work | Russia (SD =5.5) :

. 170) and open-ended questions
students in Israel and . _
. ; Russia (N =

Russia. International Journal of Mental 121)

Health and Addiction, 1-8. '

Zolotov, Y., Reznik, A., Bender, S., &

Isralowitz, R. (2020). COVID-19 fear,
10 mental health, and substance use among Israel Median 25.0 370 20.8 (77) seven-item FCV-19S (Ahorsu et al.

Israeli university students. International Range 18-56 participants ' 2020).

journal of mental health and addiction, 1-

7.

Li, X., Lv, S., Liu, L., Chen, R., Chen, J.,

Liang, S., ... & Zhao, J. (2020). COVID- the
11 19 in Guangdong: Immediate Perceptions China majority (84.4%) were | 304167 0.401 IES-6

and Psychological Impact on 304,167
College Students. Frontiers in
Psychology, 11.

19-22 years old.

The Impact of Event Scale 6




12

Meo, S. A., Abukhalaf, A. A., Alomar, A.
A., Sattar, K., & Klonoff, D. C. (2020).
COVID-19 Pandemic: Impact of
Quarantine on Medical Students’ Mental
Wellbeing and Learning

Behaviors. Pakistan Journal of Medical
Sciences, 36(COVID19-S4).

KSA

mean age for females
was 21.2

years, and for males
was 22.56 years

530

236 (44.52%)

Researcher developed

13

Bakkar, M. (2020). COVID-19 Spread
and psychological stress between
Egyptian students. Available at SSRN.

Egypt

NRI

384

119

Researcher developed

14

Rzymski, P., & Nowicki, M. (2020).
COVID-19-related prejudice towards
Asian medical students: A consequence
of SARS-CoV-2 fears in Poland. Journal
of Infection and Public Health.

Poland

(mean £ SD age 23.8
* 3.8;

85

36

Researcher developed

15

Haider, A. S., & Al-Salman, S. (2020).
Dataset of Jordanian university students’
psychological health impacted by using
e-learning tools during COVID-19. Data
in brief, 32, 106104.

Jordan

18-24 (697) (89.9%)

775

159 (20.5%)

designed by researchers

16

Silva, P. G. D. B., de Oliveira, C. A. L.,
Borges, M. M. F., Moreira, D. M.,
Alencar, P. N. B., Avelar,R. L., ... &
Sousa, F. B. (2020). Distance learning
during social seclusion by COVID-19:
improving the quality of life of
undergraduate dentistry

students. European Journal of Dental
Education.

Brazil

mean age of 22.4+4.8
years that ranged from
17 to 46 years

230

WHOQOL-bref

17

El Morr, C., Ritvo, P., Ahmad, F.,
Moineddin, R., & MVC Team. (2020).
Effectiveness of an 8-week web-based
mindfulness virtual community
intervention for university students on
symptoms of stress, anxiety, and
depression: randomized controlled

trial. IMIR Mental Health, 7(7), e18595.

Canada

22.55 (6.1); 18-55

159

125 (78.6)

Patient Health Questionnaire-9
(PHQ9), the Beck Anxiety

Inventory (BAI), the Perceived Stress
Scale (PSS), and the Five Facets
Mindfulness Questionnaire Short
Form (FFMQ-SF).




Yu, Y., Yu, Y., &Li, B. (2020). Effects
of mindfulness and meaning in life on
psychological distress in Chinese

with ages ranging
from

Chinese versions of 21-item
Depression Anxiety Stress Scales
(DASS-21, Gong et al., 2010),
Cognitive and Affective Mindfulness

18 university studer]ts during_ th'e COVID-19 | China 17 to 25 years (Mean 932 144 Scale-Revised (CAMS-CR, Chan et
fnp(;gg”'/;iﬁ‘ncﬁlge"hmid'it(;ggll = 20.69, SD = 1.65) al., 2016), and Meaning in Life
' yehiatr, i Questionnaire (MLQ, Wang and Dai,
102211. 2008)
Khattar, A., Jain, P. R., & Quadri, S. M.
K. (2020, May). Effects of the disastrous
pandemic COVID 19 on learning styles,
activities and mental health of young
19 Indian students-a machine learning India - 516 NR designed by researchers
approach. In 2020 4th International
Conference on Intelligent Computing and
Control Systems (ICICCS) (pp. 1190-
1195). IEEE.
Emotional responses. Referring to
. the positive and negative emotion
e e o) (PANAS) sl Coping e
. X . (mean 19.00 430 The tool for measuring the coping
20 strategies of nurses and nursing college China - NR - .
students during COVID-19 +0.84 years) participants strategies during the_ outbreak of
outbreak. MedRxiv COVID-19 was revised based on the
' ' Brief COPE prepared by Carver
(1997)
Modified questions from the stress
Zhang, X., Li, X,, Liao, Z., Zhao, M., & response questionnaire (SRQ) and
Zhuang, Q. (2020). Evaluation of the Pittsburgh sleep quality index
21 psychological stress in scientific China ) 159 (63.4%) NR scale (PSQI) (Pilz et al., 2018) and

researchers during the 2019-2020
COVID-19 outbreak in China. PeerJ, 8,
€9497.

considered the current COVID-19
epidemic (i.e., emotional state,
somatic responses, sleep quality and
behavior).




22

Ashraf, F., Lee, S. A., & Elizabeth
Crunk, A. (2020). Factorial validity of the
Urdu version of the obsession with
COVID-19 scale: Preliminary
investigation using a University Sample
in Pakistan. Death studies, 1-6.

Pakistan

18 to 56

240

107

Obsession with COVID-19 Scale
(OCS-Urdu version)

23

Nguyen, H. T., Do, B. N., Pham, K. M.,
Kim, G. B., Dam, H. T., Nguyen, T. T, ...
& Duong, T. V. (2020). Fear of COVID-
19 Scale—Associations of Its Scores with
Health Literacy and Health-Related
Behaviors among Medical

Students. International Journal of
Environmental Research and Public
Health, 17(11), 4164.

Vietnam

NR

5423

NR

Fear of COVID-19 scale (FCoV-
19S)

24

Pastor, C. K., Orlanda-Ventayen, C. C.,
Ventayen, T. J. M., Ventayen, L. M., &
Ventayen, R. J. M. (2020). Home
Activities of Students to Counter
Psychological Disturbances during
COVID-19 Pandemic. International
Journal of Psychosocial Rehabilitation.

Philippines

20

998

NR

NR

25

Chen, B., Sun, J., & Feng, Y. (2020).
How have COVID-19 isolation policies
affected young people’s mental health?—
evidence from chinese college

students. Frontiers in psychology, 11.

China

NR

992

NR

Questionnaire is to assessed seven
dimensions of mental health:mental
status, knowledge of stress
management, behavioral patterns,
risk perception, academic stress,
family relationships as well as peer
relationships

26

Rahali, K., Abidli, Z., Khohmimidi, A.,
Elhamzaoui, M., Seghiri, R., Jabari, K, ...
& Chaouch, A. (2020). Ibn Tofail’s
University students’ satisfaction
evaluation towards distance learning and
its impacts on the students’ mental health
during the Covid 19

Confinement. Bangladesh Journal of
Medical Science, 51-S.

Moroccan

NR

NR

NR

KMO Index and Bartlett’s test




Marelli, S., Castelnuovo, A., Somma, A.,
Castronovo, V., Mombelli, S., Bottoni,
D., ... & Ferini-Strambi, L. (2020).

Pittsburgh Sleep Quality Index

27 Impact of COVID-19 lockdown on sleep | ltaly 19 to 67 400 NR (PSQI) and Beck Anxiety Inventory
quality in university students and (BAI) (ltaliain version)
administration staff. Journal of
Neurology, 1-8.

Sartorao Filho, C. I., Rodrigues, W. C. D.
L. V., de Castro, R. B., Marcal, A. A,
Pavelqueires, S., Takano, L., ... & Neto,

og | C-1.S.(2020). Impact Of covid-19 Brazil 1910 30 347 89 GAD-7 for anxiety and PHQ-9 for
pandemic on mental health of medical depression questionnaires
students: a cross-sectional study using
GAD-7 and PHQ-9
questionnaires. MedRxiv.

"Patient Health Questionnaire
(PHQ)-9 and Generalized Anxiety
Disorder (GAD)-7 scales were used
average age of the for the measurement
Balhara, Y. P. S., Kattula, D., Singh, S., participants was 19.6 of depression and anxiety, Internet
Chukkali, S., & Bhargava, R. (2020). years (standard Gaming Disorder Short Form-9

29 Impact of Iock_down foII_owing COVID- India devia_tion [SD]: 1.9) 128 52 (40%) (IGD_SF) sca_le was used to_ass.ess the
19 on the gaming behavior of college (median - 19 severity of disordered gaming;
students. Indian Journal of Public [inter-quartile range concern about the academics in the
Health, 64(6), 172. (IQR) form of end-semester examination

18-20.75) years]. and stress experienced due to
COVID-19 were assessed using
ten-point Visual Analog Scales
(VAS)"
Waseem, M., Aziz, N., Arif, M. U., Noor,
A., Mustafa, M., & Khalid, Z. (2020).
Impact O Post-Traumatic Stress Of Impact of Event scale revised version
30 Covid-19 On Mental Wellbeing Of Pakistan 18-23 450 103

Undergraduate Medical Students In
Pakistan. Pakistan Armed Forces
Medical Journal, 70(1), S220-24.

(IES-R).




Lin, Y., Hu, Z., Alias, H., & Wong, L. P.
(2020). Influence of mass and social
media on psychobehavioral responses

31 among medical students during the China 18-29 2086 NR Health Belief Model (HBM)
downward trend of COVID-19 in Fujian,
China: Cross-Sectional study. Journal of
medical Internet research, 22(7), €19982.
Zhi, X., Lu, L., Pu, Y., Meng, A., Zhao,
I\:l.\'/ec':s?izr;%i‘oil andinile;lgs\gf (2020). General information questionnaire
32 . . China 18-23, >24 420 43 and The Perceived Stress Scale of
psychological stress and professional Chinese Version. PSS-C
identity of nursing students during '
COVID-19 pandemic.
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33 Lo . china 18-30 252 102 Disorder 7-item Scale (GAD-7) and
status and risk factors among Chinese 15-item Patient Health Questionnaire
overseas students under COVID-19 (PHO-15)
outbreak.
Ala‘a, B., Akour, A., & Alfalah, L.
(2020). Is it Just About Physical Health?
An Internet-Based Cross-Sectional Study 10-item Kessler Psychological
34 Exploring the Psychological Impacts of Jordan 18-38 381 182 Distress Scale (K10)
COVID-19 Pandemic on University
Students in Jordan Using Kessler
Psychological Distress Scale. medRxiv.
Mechili, E. A., Saliaj, A., Kamberi, F.,
Girvalaki, C., Peto, E., Patelarou, A. E.,
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