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Mental health in the short- and long-term adaptation processes of university students
during the COVID-19 pandemic: A systematic review and meta-analysis

Abstract

Introduction: During Covid-19, high prevalence of distress was reported among students,
suggesting that they may be at higher risk than the general population of developing
psychological disorders in confinement situations. Methods: We conducted a systematic
search of four databases (PsycINFO, PubMed, SCOPUS, and Web of Science) for articles
published from January 2020 to May 2022. Risk of bias was assessed using the Joanna Briggs
Institute (JBI) checklist. Random effects meta-analyses of the reported proportions of college
students with clinically significant symptoms of anxiety, depression and stress were carried
out, and between-studies heterogeneity was also analysed. Results: 73 studies (N=209.761)
were included for meta-analysis. The estimated proportion of college students with clinically
significant short-term symptoms was 34% for anxiety (95% CI [29%,39%]; 1°=99.75%), 38%
for depression (95% Cl [33%,44%; 1>= 99.71%), and 54% for stress (95% Cl [46%,62%]; I? =
99.57%). The estimated proportion of college students with clinically significant long-term
symptoms was 37% for anxiety (95% CI [32%,42%]; 12 = 97.92%), 31% for depression (95%
Cl [23%,41%)]; 1> = 99.49%) and 41% for stress (95% CI [25%,59%]; 1> = 99.29%) were found.
Several methodological and sociodemographic moderators accounted for heterogeneity in the
observed prevalences. Limitations: The heterogeneity of study findings suggest that the
results should be interpreted with caution. Conclusion: The current evidence shows that
approximately one-third of college students experienced distress, further where we can infer
that there was no evidence of a worsening in mental health derived from a cumulative effect
during the pandemic.

PROSPERO: CRD420222233036.

Keywords: COVID-19; University students; Anxiety; Depression; Stress; Meta-analysis

1. Introduction

Pandemic situations, especially the exponential increase in cases of infection and death,
generate fear of disease and uncertainty. This context meant that the vast majority of the
population had to face stressful situations not previously experienced. During the COVID-19
public health emergency declared by WHO in 2020, the most of countries abruptly
implemented a range of measures to mitigate the spread of the virus, as social distancing,
isolation, and mobility restrictions, with complete closures and quarantines, which have forced
citizens to stay at home for months (1,2). One of the sectors most affected by these sudden
changes has been the educational sector, forcing institutions, universities, and schools to
close their doors and rearrange their learning processes with online methods that deeply
affected the daily routines of students and staff (3). The mental and emotional well-being of
the younger student population may be altered in those countries that have been most affected
by the pandemic. It is well known that prior to the COVID-19 crisis there were already
economic and occupational concerns that were reflected in increased distress and mental
health problems among university students (4), and the pandemic could have acted as a life
event with the potentiality to increase the prevalence of mood disorders, aggravating a
problem of progressive deterioration in the mental health of the younger generations, which
had started previously (5).

Since 2020, many studies have been conducted in different countries on the psychological
impact of the pandemic, most of them pointing to the enhanced vulnerability of younger
populations (5,6). Among them, university students were affected by additional risk factors
with the potential to increase the incidence of mental health problems, such as the difficulty
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and uncertainty related to the development of academic activities, the demands due to forced
migration to online teaching and the new pedagogical dynamics (7). Literature reviews in
university students report anxiety prevalence of 36%, depression of 39% (8), and stress
between 28% and 70% (9). This purportedly confirms that the pandemic supposed the
increase of negative emotions and psychological problems in this population group. The
results of the present study seek to update the situation of the impact on mental health in
university students in the face of COVID-19 collecting large-scale evidence on the distress of
university students in two moments in front of an acute response that will be associated with
the first wave of pandemic, while the second is associated with a time of evaluation of
approximately second semester after the first wave (10). Distress is understood as chronic
and prolonged emotional manifestations of discomfort, affecting adaptive capacity, and
predisposing to the appearance of possible mental health problems (11). One of the studies
found that less than half of the students in their sample were able to cope with this level of
stress, while a significant proportion of students also reported having depressive thoughts
(12), proposed reasons for influencing depressive symptoms include loneliness caused by
social isolation and estrangement, power, financial uncertainty as major life reinforcers.
Therefore, it is hypothesized that COVID-19 would have adverse effects on the mental health
of students, the prevalence of these mental health problems will be higher in the acute phase
than in the chronic phase would be affected by nations, gender and data collection period.
Due to the heterogeneity in the results on changes in distress throughout the pandemic,
systematization of the available literature seems to be necessary to understand the impact of
COVID-19 on the mental health of college students. This systematic meta-analysis aimed to
identify the prevalence of anxiety, depression, and stress in the short- and long-term coping
processes of college students from a longitudinal perspective during the COVID-19 pandemic.

Review studies are needed to better describe and understand the psychological experience
of university students and to facilitate health and educational policies to help this community
cope with COVID-19 disruptions to their mental health and academic trajectory. Therefore, it
is essential to study and review the current experience of students worldwide, the risk and
protective factors, and the additional mental health costs of pandemic blockages, not only for
the promotion of student mental health, but also for the design of systemic prevention and
intervention programs in academic institutions (13,14).

Current Study

The severity of distress symptoms such as depression and anxiety, as well as stress, has
been reported in many studies on the psychological effects of the pandemic in university
students, although they vary in the prevalence of intensity, being this group a priority focus of
study due to the prevalences reported before and during the pandemic. No meta-analyses
have been reported that inquire about the short-term and long-term evolution of mental health
in college students during the COVID-19 pandemic. To address this gap, the aim of the present
meta-analysis was to describe the short-term and long-term prevalence of depressive
symptomatology, anxiety manifestations, and stress in college students during the COVID-19
pandemic.

The first objective was to identify and quantify indicators of distress according to the short-
term adaptation process spanning from January 2020 to June 2020 (period 1) and long-term
spanning from July 2020 to May 2022 (period 2). It should be noted that not all studies included
in the current meta-analysis measured aspects of distress, therefore, all selected studies
included (a) results of prevalences of depression, anxiety, or stress (b) date of data collection.
As a secondary objective, moderation analyses were also applied to explore the effects of
pandemic indicators (i.e., wave, confinement, severity), geographic location, and assessment
instruments used. Such analyses were used to investigate sources of heterogeneity, which
cannot be extracted from the pooled treatment effect estimate. Overall, the present study
sought to assess the effects of short- and long-term prevalence of depressive
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symptomatology, manifestations of anxiety and stress in college students during the COVID-
19 pandemic to establish recommendations for decision making on the implementation of
effective programs and measures to promote a healthier college environment conducive to
students' intellectual and emotional growth.

2. Methods
2.1. Protocol and registration

The protocol was prepared in accordance with the Preferred Reporting Items for Protocols for
Systematic Review and Meta-Analysis (PRISMA-P) (15,16). A version of the protocol was
registered in the Prospective International Registry of Systematic Reviews (PROSPERO), with
identification number CRD42022330361. This study was based on data collected from publicly
available databases and did not require ethical approval from our institutional review boards.

2.2. Document search and selection

The literature search strategy was conducted in four electronic databases: PubMed (US
National Library of Medicine), through the National Center for Biotechnology Information
(NCBI), Psycinfo (American Psychological Association), through ProQuest, Scopus (Elsevier)
and Web of Science Core Collection (Thomson Reuters) until June 26, 2022.

Empirical cross-sectional or longitudinal studies reporting the prevalence of depression-
anxiety-stress in college students and/or examining through quantitative measures their
associations with risk and protective factors were included in the review. Qualitative studies,
individual case studies or case series, psychometric studies focused on instrument
development or validation, opinion reports, and systematic reviews were excluded. For this
purpose, it was essential to carry out a temporal delimitation between January 2020 and May
2022, and only articles in English and Spanish were reviewed. The search strategy was
performed using the following PubMed search formula, modified according to the specific
syntax of each of the bibliographic databases consulted (See Table S1).

In addition, we searched for literature included in the references, which was related to the topic
and included in systematic reviews to complement, obtain relevant literature and ensure the
retrieval ratio.

2.3. Eligibility criteria

Cross-sectional or longitudinal empirical studies that reported prevalence or mean mental
health scores in college students were included in the review. Qualitative studies, single case
studies or case series, psychometric studies focused on instrument validation, opinion reports,
and systematic reviews were excluded. The PICOS- Population, Intervention, Comparison,
Comparison, Outcome, or Outcome approach was followed to select eligibility criteria (17).

Inclusion criteria:

*Studies that report the prevalence of depression, anxiety or stress determined using a
validated scale. The mean severity score of symptoms of depression, anxiety, or stress and
its standard deviation among college students.

*Data collected during COVID-19, defined by the date of data collection taking into account
two periods, one of short-term adaptation (data collected in the first waves of COVID-19
between January and June 2020), and another long-term (data collected from July 2020 to
April 2022), taking into account the area or country where the study was conducted, this
allowed to identify the temporal behaviour of the different waves of COVID (first, second or
third wave). It is important to clarify that the pandemic wave consists of the growth of the
number of sick people and ends with their decrease.

Exclusion criteria;
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*Studies where data were collected prior to the onset of the COVID-19 pandemic were
excluded.

*Studies where the population is from schools, primary and secondary educational institutions,
or technicians.

2.4. Data management and study selection

In the first stage, the results of the review of all the databases were exported to Mendeley,
where the software automatically eliminated duplicate articles in the databases, and then the
first reviewer (MPJ) performed a manual review confirming the information. The second phase
was performed through Rayyan (18) with a first screening from the title and abstract of the
articles by two independent investigators (MPJ and LC). The initial inter-rater reliability
Cohen's kappa (19) was k = .92. In the third phase, the reviewers exported the selected
references in Rayyan QCRI to a format developed by the team and proceeded to review the
full texts to verify study eligibility. Finally, selected full text data, risk of bias (RoB) and
methodological quality of included studies were extracted by the reviewers and key information
was entered into a standardized database.

2.5. Data extraction and coding

Data extraction was performed independently by two authors (MPJ and LC), using a standard
extraction form developed in a Microsoft Excel spreadsheet. Discrepancies were resolved by
consensus and the patrticipation of a third reviewer was not required.

Data were extracted from the following categories: (a) article identification data title (title,
author, and year of publication); (b) sample characteristics (date of data collection, sample
size, geographic location); (c) study measures anxiety, depression and/or stress;
Methodological (instruments, reliability, mode of administration) and outcomes (mean, SD,
prevalence, moderator variables).

For the analysis of the systematic review, we considered: (a) study identification data; (b)
pandemic effects (COVID wave, isolation, pandemic severity); (c) sample characteristics (date
of data collection, sample size, geographic location, percentage of women); (d) measures of
anxiety, depression, and stress studies by period (number of subjects affected).

2.6. Risk of bias assessment

Risk of bias assessment was performed independently by two reviewers (MPJ and LC), using
the Joanna Briggs Institute (JBI) Critical Appraisal Checklist for Studies Reporting Prevalence
Data (20). Discrepancies were resolved by consensus and the involvement of a third reviewer
was not necessary.

The JBI checklist for prevalence studies evaluates nine domains, in this case an adjustment
was made where seven domains were evaluated: (1) adequacy of the sample frame, (2)
sampling of participants, (3) description of participants and setting, (4) coverage of data
analysis, (5) diagnostic methods, (6) reliability and standardization of measurements, and (7)
response rate management. The reviewers rated each study using the options "yes," "no," and
"unclear," which were taken as "low," "high," and "unclear" risk of bias, respectively. The option
"not applicable" was also available for each statement, each option had a score 1=yes, 0=no,
9=unclear. For the total score, the number of affirmative responses was summed, where more
affirmative responses denoted lower risk of bias. The final quality score for each study was
summed and classified as low (0 to 2 points), medium (3 to 4 points), or high (5 to 7 points;
see Table S4). The first two authors independently performed the quality review of the included
studies and agreed on a common score for each.
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2.7. Data analyses

A descriptive summary and explanation of the characteristics and findings of all included
studies were displayed in a comprehensive table.

Random effects meta-analyses of the reported proportions of college students with clinically
significant symptoms of anxiety, depression and stress were carried out, and the mean
prevalences with associated 95% confidence intervals (Cl) were calculated. The three
outcomes were analysed in two time periods: short-term adaptation (data collected in the first
waves of Covid-19 between January and June 2020) and long-term (data collected from July
2020 to April 2022). Q and Tau? statistics were computed to assess the statistical
heterogeneity of effect sizes. Between-studies heterogeneity was also examined using the Q
statistic, comparing the groups defined by the level of risk of bias, Covid wave, severity of
confinement, geographical location, and measurement instrument used (1).

All analyses were carried out with the Stata statistical package (version SE 18) [Ref].

3. Results
3.1. Selection and inclusion of studies

The initial database search yielded a total of 1265 articles (see Figure 1). In the first phase
after eliminating duplicates, 424 titles and abstracts were reviewed, of which 111 were
selected for full-text evaluation with an inter-rater reliability of 92%. In the second phase after
full-text screening, 23 studies were excluded with an inter-rater reliability of 91%, ten had
objectives different from the review, five were non-empirical studies, two had data before
COVID-19 and six do not include the target population. Finally, 90 studies were included in
this systematic review, of which 74 reported sufficient data for meta-analysis.

Please, insert Figure 1 here.

3.2. Characteristics of the included studies

Of the 90 articles included in the review, 261,681 university students from 48 countries
participated, most of the studies were conducted in China (11.4%); 65% of the participating
population were women. Of note was a cross-national study that included 9 different
nationalities (21). The age of the participants ranged from 18 to 78 years. Most studies (a total
of 68) collected data in the first half of 2020 (January 1 to June 30, 2020; Supplementary Table
S3).

3.3. Risk of bias of the selected studies

Table S4 shows the final quality assessment rates for each study. Following the JBI checklist
for prevalence, 68 studies had scores of six and five, considering these studies as low risk of
bias, 26 studies scored four, representing some concerns, and 1 study scored two (94),
representing high risk of bias. The domain of sampling frame adequacy showed the lowest
quality scores, followed by response rate management. This means that the included studies
(1) did not adequately address the target population, presumably because they included
unrepresentative samples or did not provide insight into the broader characteristics of the
population, and (2) did not discuss information on how response rates were managed.
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3.4. General outcomes (narrative and meta-analytic)

A total of 73 studies measured anxiety in 209,761 undergraduates; the most used instrument
to measure anxiety was the GAD-7 (38 studies) and variants of the DASS (18 studies). All
these studies were based on data collected through online surveys (100%). In relation to
depression, 62 studies measured clinically significant symptoms during the past 15 days by
means of variants of the PHQ (41 studies). Likewise, 36 studies measured stress, the most
used questionnaire was the PSS in its different versions (21 studies). The DASS was the most
used instrument in those studies that jointly assessed anxiety, depression, and stress (14
studies; see Table S3).

Mental health in short-term adaptation processes of university students during the COVID-19
pandemic.

Short-term adaptation was assessed in the present study in the time interval from January to
June 2020, coinciding with the first wave of the pandemic in all countries analysed [include
reference to statistical source, e.g. the world in data] In total, 45 studies reported the
prevalence of anxiety (22-66) among a total of 82,490 university students (Fig. 2; range, 1-
93%), for depression a total of 35 studies reported prevalence (23-25,27,30,32,36-38,41-
44,46-48,50,52-55,57,59,61-63,67-75) for a total of 61,318 college students (Fig. 3; range, 9-
72%) and for stress 18 studies reported prevalence (23,24,30,38,42-44,46,47,50,50,54,55,57-
59,61,76,77) for a total of 67,838 university students (Fig. 4; range, 22-87%). Regarding the
use of assessment instruments for anxiety symptoms the GAD (27 studies) and variants of
the SAS (12 studies) were the most used, for depression the most used scale was PHQ in all
its variants (30 studies) and for stress the PSS in all its variants was the most used (15
studies), all studies assessed clinically significant symptoms over time, after one or two weeks,
up to one month. One of these studies reported findings based on data from different months
during this first survey period (63) but due to the overlap of survey months reported in the
articles, these data were pooled. 100% of the articles were based on data collected online;
this is applicable for all three variables studied. Regarding geographic location for both anxiety
and depression the countries with the largest studies were China and Bangladesh, while for
stress most of the data were collected in German population.

The estimated proportion of university students assessed with clinically significant symptoms
of anxiety was 34% (95% confidence interval [Cl] 29%-39%) with evidence of heterogeneity
between studies (12 = 99.75%), the prevalence of depression was 38% (95% confidence
interval [Cl] 33%-44%) with evidence of heterogeneity between studies (12 = 99.71%); likewise,
the prevalence for stress was 54% (95% confidence interval [Cl] 46%-62%) with evidence of
heterogeneity across studies (12 =99.57%).

Heterogeneity tests showed that the effect values in each study were very heterogeneous and
that there may have been significant regulatory variables. Therefore, a subgroup test was
applied to explore sources of heterogeneity and regulation of effect size research
characteristics, moderation analysis indicated that for anxiety and depression symptoms the
severity of the pandemic, geographic location and measurement instrument were related,
while for stress the COVID wave, geographic location and measurement instrument were
moderators (Table 2). In the subgroup analysis, the highest prevalence was observed during
the first wave of anxiety (95% CIl 29%-38%) and stress (95% Cl 45%-66%), the second wave
of depression (95% CI 38%- 48%), the highest levels of anxiety, depression and stress were
observed in Portugal (65%), Bangladesh (64%) and United States - United Kingdom (84%),
respectively. Studies using the STAI (n=1) and SAI (n=1) anxiety scales reported the highest
pooled prevalence: 48% (95% CI: 48%-49%) and 47% (95% CI: 43%-50%), while studies
using CAS (n=1) and HADS (n=3) reported the lowest pooled prevalence of anxiety of 15%
(95% CI: 12%-19%), 23% (95% CI: 16%-33%) respectively, for depression, CES-D reported
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the highest prevalences of 72% (95% CI. 69%-75%) (Table S6). For stress, the PSS (either
full or short version; n = 15) reported prevalences of 63 % (95 % CI: 53 %-72 %) (Table S5).

Mental health in long-term adjustment process of university students during the COVID-19
pandemic

For the second period corresponding to a long-term adaptation process, which runs from July
2020 to April 2022. A total of 14 studies were found that reported prevalences of anxiety
(53,63,78-90), with a total of 8966 university students with clinically significant symptoms (Fig.
2; range 22%-64%). For that same time interval for depression a total of 9854 subjects
reported clinically significant symptoms, corresponding to a total of 14 studies (Fig. 3; range
7%-73%) (53,61,63,79,79,82,84-92), for its part stress reported a total of 2245 university
students with symptoms from 8 studies (Fig. 4; range 16%-84%) (63,81,82,84,86,87,89,93).
The instruments most commonly used to collect prevalences of anxiety were the GAD (6
studies) and the DAS-21 (6 studies), for depression the PHQ-9 (6 studies) and for stress the
DAS-21 (5 studies) all studies assessed clinically significant symptoms over time, over one to
two weeks, up to one month.

The estimated proportion of college students assessed with clinically significant symptoms for
the long-term period for anxiety was 37% (95% confidence interval [Cl] 32%-42%) with
significant evidence of heterogeneity across studies (12 = 97.92%), for depression was 31%
(95% confidence interval [Cl] 23%-41%) with significant evidence of heterogeneity between
studies (12 = 99.49%) and for stress was 41% (95% confidence interval [Cl] 25%-59%) with
significant evidence of heterogeneity between studies (12 = 99.29%).

In subgroup analysis, geographic location was related to symptoms of anxiety, depression,
and stress, while instrument measurement was related to clinical symptoms of depression and
stress (Table 3). The highest prevalences were observed during the first wave for the three
study variables. The highest levels for anxiety, depression and stress were observed in
Bangladesh (55%), Turkey (53%) and Lebanon (75%) respectively. Studies using the DASS
21 anxiety scales (n=6) reported the highest pooled prevalence: 40% (95 % CI: 30%- 50%),
for depression the highest prevalences were reported by the PHQ (either full or short version;
n=9) with 29% (95 % ClI: 22%- 37%) and for stressor during quarantine (n=1) with prevalence
of 75% (95 % CI: 64%- 83%) (Table S6).

The prevalences assessed for the two periods are similar both in the short and long term for
anxiety and depression, showing a slight increase of 3% in anxiety in the second period.
period. With regard to depression and stress, a reduction of 7% and 13% respectively was
found for the long-term assessment. Due to the overlapping of the confidence intervals, the
differences between the two periods analysed are not statistically significant. It is also worth
mentioning that the heterogeneity of results between studies is very large in all cases (12 >
97%), as reflected in the Forest Plots.

4. Discussion

Our review found that there is no evidence of worsening mental health in the long-term period,
which we interpret as the chronic phase, versus the short-term period coinciding with the first
wave of the pandemic, understood as the acute stress/adaptive response. Although the
confidence intervals are highly overlapping, there is a trend towards a slight reduction in stress
(51% to 41%) and depression (38% to 31%), in anxiety there is a very slight rebound (34% to
37%) but this does not allow us to explain an increasing or decreasing evolution, we can simply
infer that there is no worsening in mental health due to a cumulative effect. Results similar to
those found in German university students with data obtained before and during the COVID-
19 pandemic found no significant increase in stress and depression, only a minor elevation of
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anxiety between 2019 and 2020 (95), which is contradictory to other studies reporting high
prevalence of anxiety and depression symptoms and stress in Swiss (96) and lItalian (97)
students. These results do not give evidence to the “pandemic fatigue”, a concept introduced
by the World Health Organization (98) to explain a state of demotivation and tiredness
influenced by emotions, experiences and perceptions related to exposure to a prolonged,
severe, and restricted pandemic that sometimes leads to psychological discomfort and
abandonment of prevention and self-care guidelines.

The results of the study also suggest a public health concern in relation to the high prevalences
found in anxiety, depression and stress in university students when compared to other groups
such as the general population, whose prevalences ranging from 15% to 33% in distress,
anxiety, depression and stress (6,99,100), health workers 16% to 23% of distress (101,102),
and older adults, with prevalences ranging from 12% to 28% (103,104). This confirms college
students are a vulnerable group (105) explained to a large extent by an interaction of factors
risks previous to the pandemic with factor risks intrinsic to the pandemic (i.e., more extensive
restrictions than the rest of the population who recovered their routines much earlier than the
university communities; 102,106,107). Students as a vulnerable group are exposed to new
experiences and begin a stage of autonomy responding to family and personal expectations
(108) that often exceeds their capacities and resources because they require greater self-
regulation and emotional self-management (109), exposing themselves to psychosocial
factors that can produce anxiety about the future, excessive academic load with long hours,
exams, among others, all this generating the need to adapt to a new context.

The subgroup analysis for the present study allowed us to explore the prevalences for the first
period and second period in relation to the confinement measures of being confined and
leaving home with exceptions, as well as data collected during the first wave of COVID showed
higher prevalences of anxiety, depression, and stress. For countries and territories, we found
that Czechs (12%) and Nigerians (22%) for the first and second periods respectively were less
anxious, as well as the number of new cases and deaths resulting from COVID-19 (110). The
United States and the United Kingdom and Lebanon presented the highest levels of stress
with 84%, explained by academic uncertainty, lack of reliable information, peer support (112)
and financial uncertainty (113). The measures to mitigate COVID were also analysed
regarding the the COVID wave, the hardiness of the confinement measures and the severity
of the pandemic, observing high prevalences of anxiety and stress during the first wave,
mobility restrictions and confinement measures due to misinformation regarding the virus, the
increase in cases and deaths, and the lack of effective treatments to deal with the disease
(114-116). It is important to highlight that, by including studies from different parts of the world,
this can probably explain the heterogeneity of the data because mental health problems are
culturally linked to how they are understood, conceptualized and evaluated (117), giving
importance to the latter we found that the prevalences of distress varied according to the
methodological differences for both the first and second period, in relation to the assessment
instrument used in this case the highest grouped prevalence for anxiety of 48%, depression
of 72% and stress of 63% was given by STAI, CES-D, PSS respectively for the first period
and by the DASS, PHQ and Stressor during quarantine either in full or short version, were
data similar to those found in other meta-analyses with general population (118) and university
students (119) it should be noted that self-report measures are widely used and have been
validated as a means to assess negative symptoms such as anxiety, depression and stress,
because they allow spending less time and resources (120) but have several ways to be
gualified, in relation to clinical ratings (severity ranges: low, medium, moderate or high) or
absence and presence of symptoms which may explain the discrepancy between high and
low score ranges, the selection of cut-off points represents a compromise between specificity
and sensitivity according to the case used (121), in the present meta-analysis some studies
do not report cut-off points (49).
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4.1. Limitations and strengths

Our research should be interpreted considering limitations considering the high heterogeneity
of the studies similar to data found in meta-analyses exploring mental health conditions in
other populations during COVID-19 (122-124). In the present study, heterogeneity for anxiety
(periods 1 and 2) and depression (periods 1 and 2) can be explained by factors intrinsic to the
pandemic (severity in relation to restrictive measures) factors that may be both structural to
the country and the country's response to the pandemic ("geographic location” variable), but
also due to different metrics employed (different instruments, with different versions, with
different symptom severity classification cutoff points). In the present review we pooled data
from different versions of the GAD, DAS, GHQ and PHQ measures, a practice that is common
in systematic reviews but methodologically questionable (125), which is justified in the
subgroup analysis where we found that prevalence estimates varied according to the
measurement instrument used. On the other hand, it is important to highlight that our meta-
analysis had a representative sample of college students with large sample sizes; however,
most of the articles did not report in detail how response rates were handled. In addition, most
of the studies are from Asia and Europe, few studies are from the West which could be
interpreted in light of the data of interest, which was prevalence reporting, showing a gap in
the literature from the Americas that needs to be addressed, limiting the degree of
generalizability of the findings.

However, our study has important strengths, mainly complying with a rigorous protocol
PRISMA guidelines, prospective registration in PROSPERO, validation of Boolean searches
according to PRESS guidelines, the inclusion of the Rayyan tool in order to minimize the
possible loss of evidence and the consensus review between two reviewers in the different
phases of screening, data extraction and RoB. In turn, this review responds to proposals made
by other authors (126) to provide greater support and scientific background to reviews related
to the topic of COVID-19 and mental health in this case applied to students in a university
context.

5. Conclusions

Our research provided an analysis of the high prevalence of anxiety, depression and stress in
university students when compared with normal time and general population or other risk
groups (health personnel, older adults, among others). This suggests that university students
are a high-risk group. Furthermore, when comparing two periods of time for depression and
stress, a slight decrease in prevalence is found, unlike anxiety, but this does not allow us to
explain an increasing or decreasing evolution; we can simply infer that there is no worsening
in mental health due to a cumulative effect.

It is necessary in view of the prevalence of mental health problems in university students to
recognize the importance of prevention and promotion of mental health in Higher Education
Institutions, approximately 56% of the students, although they present psychological
discomfort do not consult, therefore, they do not receive attention from mental health
professionals (127), among the factors of non-consultation is the inaccessibility to mental
health services, negative attitudes and lack of knowledge about mental health problems (128).
Educational institutions can play an important role in reducing stigma, increasing awareness
about mental health services and creating a supportive environment on campus to encourage
students to seek the help they need, as well as in the management of public policies at national
levels with the Ministries of Education and/or Health that establish intervention and
accompaniment strategies that promote more motivating, sustainable and healthy educational
environments, being a strategic priority for Higher Education Institutions to prevent distress
and improve wellbeing as a demand sought by the university student community.
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Figure 1. Flowchart of included articles.
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Figure 2. Pooled estimate of the proportion of college students with clinically significant
symptoms of anxiety (Period 1 vs. Period 2).

Number of Proportion Weight
Study successes  Total with 95% CI (%)
Number of Proportion Weight
Shuang-Jiang Z. et al. (2021) 2,772 11,133 [ | 0.25[0.24, 0.26] 1.67 Study successes  Total with 95% CI (%)
Yu, Yetal. (2021) 8471 23863 u 035[0.35, 0.36]  1.67 Riimeysa, Y et al. (2021) 437 1,213 » 0.36[0.33, 0.39] 7.04
Yang, Het al. (2021) 72 521 M 0.14[0.11, 0.17] 1.64 Xu, Y etal. (2021) 3667 11,254 ] 033[0.32, 0.33] 7.16
Yang, H et al. (2020) 4,414 8252 [ ] 0.53[0.52, 0.55] 1.67 Woon et al. (2021) o4 316 - 0.30[0.25, 0.35] 6.63
Wathelet et al. (2020) 33,629 69,054 [ | 0.49[0.48, 0.49] 1.67 Visser & Law-van (2021) 2216 4,860 ™ 0.46[0.44, 0.47] 7.14
Wang & Zhao (2020) 557 3611 M 0.15[0.14, 0.17]  1.67 Talapko et al. (2021) 305 823 E 3 0.37[0.34, 0.40] 6.98
Villani et al. (2021) 177 501 | ] 0.35[0.31, 0.40] 1.65 Schwartz et al. (2022) 151 422 E 0.36[0.31, 0.40] 6.80
Van Der Feltz-Cornelis et al. (2020) 337 905 | | 0.37[0.34, 0.40] 1.66 Rahman et al (2021) 890 1,382 B 0.64[0.62, 0.67] 7.06
Wang et al. (2020) 519 3002 W 0.17[0.16, 0.18] 1.67 Shitandi et al (2021) 58 259 -l 0.22[0.18, 0.28]  6.40
Tasnim et al. (2020) 2,129 3,331 0.64[0.62, 0.66] 1.67 Getaneh et al (2021) 134 338 - 0.40[0.35, 0.45] 6.73
Sundarasen et al. (2020) 79 983 M 0.08 [0.06, 0.10] 1.64 Mehareen et al (2021) 155 333 - 0.47[0.41, 0.52] 6.74
Stamatis et al. (2021) 74 263 E 3 0.28[0.23, 0.34] 1.63 Masha'al et al. (2022) 99 282 - 0.35[0.30, 0.41] 6.62
Simegn et al. (2021) 220 423 E 3 0.52[0.47, 0.57] 1.65 Kassir, G. et al. (2021) 31 73 —— 0.42[0.32, 0.54] 5.50
Schwartz et al. (2022) 205 526 B 0.39[0.35, 0.43] 1.65 Charbonnier et al. (2021) 122 444 L 5 0.27[0.24, 0.32] 6.76
Sazaki et al. (2021) 360 2,009 ] 018[0.16, 0.20] 1.66 Adjepong et al. (2022) 29 120 —— 0.22[0.16, 0.30] 5.78
Saravanan et al. (2020) 69 5 W 016043, 0.20] 1.63 Abubakar et al. (2021) 109 311 - 0.35[0.30, 0.41] 6.67
Islam et al. (2020) 865 3,145 [ ] 0.28[0.26, 0.29] 1.67 Overall > 0.37[0.32, 0.42]
Shain & Serbest-Baz (2021) 407 866 ] 0.47[0.44, 0.50] 1.66 Heterogeneity: 1 = 0.18, I = 97.92%, H’ = 47.98
Padron et al (2021) 570 932 [ ] 0.61[0.58, 0.64] 1.66 Test of 6 = 6;: Q(14) = 712.87, p = 0.00
Ochnik et al. (2021a) 141 301 E 3 0.47[0.41, 0.52] 1.64 Testof 8 =0:2=-4.78, p = 0.00 ‘ ‘ ‘ ‘
Ochnik et al. (2021b) 58 209 E 3 0.28[0.22, 0.34] 1.62 0.20 0.40 0.60 0.80
Ochnik et al. (2021c) 40 310 0.13[0.10, 0.17] 1.61 Random-effects ML model
Ochnik et al. (2021d) 71 310 3 0.23[0.19, 0.28] 1.63
Ochnik et al. (2021e) 9 285 E 3 0.34[0.28, 0.39] 1.64
Ochnik et al. (2021f) 2 270 0.01[0.00, 0.03] 1.01
Ochnik et al. (2021g) 159 310 E 3 0.51[0.46, 0.57] 1.64
Ochnik et al. (2021h) 74 199 E 3 0.37[0.31, 0.44] 1.63
Ochnik et al. (2021i) 25 155 W 0.16[ 0.1, 0.23] 1.57
Najjuka et al (2021) 166 321 : 3 0.52[0.46, 0.57] 1.64
Muzafar et al (2021) 275 605 n 0.45[0.42, 0.49] 1.66
Mridul et al (2021) 70 159 - 0.44[0.37, 0.52] 1.62
Mohammed et al (2021) 252 936 ] 0.27[0.24, 0.30] 1.66
Martin-Cano et al (2021a) 375 592 0.63[0.59, 0.67] 1.66
Martin-Cano et al (2021b) 347 660 n 0.53[0.49, 0.56] 1.66
Vigouroux, S.L. et al. (2021) 433 1,297 ] 0.33[0.31, 0.36] 1.66
Kohls, E. et al. (2021) 1,251 3,382 [ | 0.37[0.35, 0.39] 1.67
Khoshaim, H.B. et al. (2020) 138 400 ] 0.34[0.30, 0.39] 1.65
Karing, C. (2021) 706 2,548 [ | 0.28[0.26, 0.29] 1.67
Jones, H.E. et al. (2021) 986 2,282 [ | 0.43[0.41, 0.45] 1.67
Islam M.A. et al. (2020) 204 476 L ] 0.43[0.38, 0.47] 1.65
Irfan M., et al. (2021) 548 958 [ ] 0.57[0.54, 0.60] 1.66
Garvey AM,, etal. (2021) 109 198 E 3 0.55[0.48, 0.62] 1.63
Feng S., et al. (2021) 21 219 I 0.10[0.06, 0.14] 1.56
Faisal R.A.,, et al. (2021) 351 874 0.40[0.37, 0.43] 1.66
Emre N. & Sari T. (2021) 81 463 W 0.17[0.14, 0.21] 1.64
El-Monshed AH., et al. (2021) 240 612 B 0.39[0.35, 0.43] 1.66
Dratva et al. (2020) 554 2,429 [ ] 0.23[0.21, 0.25] 1.67
Kumar et al. (2020) 14,455 15,543 W 093[0.93, 093] 167
Conceigao et al. (2021) 262 401 0.65[0.61, 0.70] 1.65
Chinnal et al. (2021a) 294 983 [ ] 0.30[0.27, 0.33] 1.66
Chinnal et al. (2021b) 138 400 ] 0.34[0.30, 0.39] 1.65
Chinnal et al. (2021c) 204 494 L} 0.41[0.37, 0.46] 1.65
Chinnal et al. (2021d) 291 474 »n 0.61[0.57, 0.66] 1.65
Chinnal et al. (2021e) 185 559 B 0.33[0.29, 0.37] 1.65
Chinnal et al. (2021f) 70 364 [ ] 0.19[0.16, 0.24] 1.63
Chinnal et al. (2021g) 127 405 3 0.31[0.27, 0.36] 1.65
Chen & Lucock (2022) 420 1,173 [ | 0.36[0.33, 0.39] 1.66
Charbonnier et al. (2021) 367 1,667 [ ] 0.22[0.20, 0.24] 1.66
Shifera et al. (2020) 89 322 3 0.28[0.23, 0.33] 1.64
Ahmad & Ahmed (2021) 2,007 5140 [ ] 0.41[0.39, 0.42] 1.67
Yassin et al. (2021) 119 478 » 0.25[0.21, 0.29] 1.65
Overall ‘ 0.34[0.29, 0.39]
Heterogeneity: 1° = 0.77, I” = 99.75%, H’ = 394.09
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Figure 3. Pooled estimate of the proportion of college students with clinically significant
symptoms of depression (period 1 vs period 2).

Number of Proportion Weight
Study successes  Total with 95% CI (%)
Shuang-Jiang Z. et al. (2021) 4,119 11,133 | | 0.37[0.36, 0.38] 2.16
Zhao, B. et al. (2021a) 47 249 - 0.19[0.14, 0.24] 2.08
Number of Proportion
Study successes  Total with 95% CI
Wathelet et al. (2020) 53,241 69,054 [ ] 0.77[0.77, 0.77]
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Simegn et al. (2021) 121 423 0.29[0.24, 0.33]
Schropfer et al. (2021) 275 623 3 0.44[0.40, 0.48]
Islam et al. (2020) 2,205 3,145 [ ] 0.70[0.68, 0.72]
Ochnik et al. (2021a) 214 301 - 0.71[0.66, 0.76]
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Ochnik et al. (2021c) 122 310 - 0.39[0.34, 0.45]
Ochnik et al. (2021d) 162 310 . B 0.52[0.47, 0.58]
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Ochnik et al. (2021f) 197 270 s B 0.73[0.67, 0.78]
Ochnik et al. (2021g) 218 310 = ¥ 0.70[0.65, 0.75]
Ochnik et al. (2021h) 129 199 -l 0.65[0.58, 0.71]
Ochnik et al. (2021i) 93 155 —- 0.60[0.52, 0.67]
Najjuka et al (2021) 130 321 - 0.40 [ 0.35, 0.46]
Mridul et al (2021) 45 159 —Jl— 0.28[0.22, 0.36]
Mohammed et al (2021) 210 936 . 0.22[0.20, 0.25]
Martin-Cano et al (2021a) 450 592 ] 0.76 [0.72, 0.79]
Martin-Cano et al (2021b) 284 660 3 0.43[0.39, 0.47]
Yuen-kwan, A. et al. (2020) 105 124 B 0.85[0.77, 0.90]
Karing, C. (2021) 640 2,548 . 0.25[0.23, 0.27]
El-Monshed A.H., et al. (2021) 164 612 0.27[0.23, 0.30]
Shifera et al. (2020) 105 322 0.33[0.28, 0.38]
Ahmad & Ahmed (2021) 4,456 5,140 [ ] 0.87[0.86, 0.88]
Overall L 0.54[0.46, 0.62]
Heterogeneity: 1° = 0.71, I = 99.57%, H’ = 234.26
Test of 8; = 6;: Q(26) = 7600.14, p = 0.00
Testof 8=0:z=1.06, p=0.29
0,‘20 0‘210 0,60 0“80 1.60
Random-effects ML model
Cnanssine: S \eve 1) e [PV Vo vy, vogy co
Shifera et al. (2020) 68 322 i 3 0.21[0.17, 0.26] 2.10
Ahmad & Ahmed (2021) 2,508 5,140 [ | 0.49[0.47, 0.50] 2.16
Overall ‘ 0.38[0.33, 0.44]
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Test of 8 = 8: Q(46) = 18002.86, p = 0.00
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Number of Proportion Weight

Study successes Total with 95% CI (%)
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Study successes Total with 95% ClI
Volken et al.
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Woon et al. (2021) 51 316 | ] 0.16 [0.12, 0.21]
Talapko et al

Talapko et al. (2021) 313 823 [ | 0.38[0.35, 0.41]
Schwartz eti g man etal (2021) 534 1,382 ] 0.39[0.36, 0.41]
Rahman eta Getaneh et al (2021) 75 338 [ 3 0.22[0.18, 0.27]
Shitandi et al Malik, M. & Javed, S. (2021) 242 966 | | 0.25[0.22, 0.28]
Getaneh et a Kassir, G. et al. (2021) 55 73 —- 0.75[0.64, 0.84]
Mehareen et Adiepong et al. (2022) 109 129 -l 0.84[0.77, 0.90]
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Figure 4. Pooled estimate of the
proportion of college students with
clinically significant symptoms of
stress (period 1 vs period 2).
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Table 1. Logit transformed proportions.

Period 1 Period 2
Proportion | IC95% Li | 1C95% Ls | K | Proportion | 1C95% Li | 1C95% Ls K
Anxiety 0.34 0.29 0.39 61 0.37 0.32 0.42 15
Depression 0.38 0.33 0.44 47 0.31 0.23 0.41 14
Stres 0.54 0.46 0.62 27 0.41 0.25 0.59
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