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Abstract. The outbreak of COVID-19 has had a significant influence on medical
students, which resulted in various psychological health problems. To provide the
basis for mental health education, we conducted this meta-analysis to accurately
assess the global prevalence of mental health problems among medical students
during the COVID-19 pandemic. Based on the guidance of PRISMA, 3219 arti-
cles were searched in CNKI, CQVIP, PubMed, Web of Science, and EBSCO.
10 articles were finally included in the statistical analysis after filtering by the
article selection criteria. All data analysis were performed by Stata software, and
a random effect model was used to combine correlation coefficient. A sensitiv-
ity analysis, publication bias, meta-regression, and subgroup analysis were also
conducted in our analysis. In conclusion, the pooled prevalence of anxiety, stress,
and depression symptoms among these medical students was 31% (95%CI: 20%–
41%), 27% (95%CI: 1%–53%) and 36% (95%CI: 15%–58%), respectively. The
results of our analysis suggested that the prevalence of depression symptom in
medical students increased during the COVID-19 pandemic and was higher than
that in students with different majors. And it is necessary and urgent to screen
the depression symptom of medical students and take appropriate intervention
measures.

Keywords: The COVID-19 pandemic · Medical student · Anxiety · Depression ·
Stress · Meta-analysis

1 Introduction

IN December 2019, the coronavirus disease 2019 (COVID-19) was first discovered
in Wuhan, China. It has become a worldwide pandemic which caused 437, 333, 859
confirmed cases and 5,960,972 confirmed deaths in the world until February 26, 2022,
and a total of 10, 585, 766, 316 vaccine doses have been administered [1]. So far, there
have been over 70 novel Coronavirus variants worldwide, the daily rate of infection
has also reached a new peak. As we know, every sudden public health event is a severe
challenge to the physical and mental health of people. Facing the spread of the epidemic,
people are prone to obvious stress responses, which impacts their work, study and life
[2]. College students are in an essential phase of rapid physical and mental development

© The Author(s) 2023
Z. Zhan et al. (Eds.): ICBDIE 2022, AHCS 5, pp. 442–459, 2023.
https://doi.org/10.2991/978-94-6463-034-3_46

http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-034-3_46&domain=pdf
https://doi.org/10.2991/978-94-6463-034-3_46


Mental Health Problems and Educational Guidance of Medical Students 443

and changes, complex and changeable emotional reactions, gradual formation of self-
awareness and social role transformation [3]. Affected by the epidemic, the colleges and
universities worldwide were closed, and students were isolated and studied online at
home. These changes have had a significant impact on the physical and mental health
of students [4, 5].

Before the COVID-19 outbreak, medical students have shown to have higher rates
of mental health problems than other students [6, 7], because they need to face the long-
term heavy academic pressure, high-intensive internships, complicated interpersonal
relationship, and uncertainty about their future careers [8], and most of the stress comes
from the academic burden. During the COVID-19 pandemic, medical students who
staying at home or backing to school are prone to psychological problems due to pressure
from study, clinical train and employment. So, it is of great significance to evaluate their
psychological state and formulate effective intervention measures.

Many studies have reported the prevalence of mental health such as anxiety, depres-
sion and suicide among medical students during the COVID-19 epidemic. Other studies
have also conducted a meta-analysis of the pooled prevalence of anxiety and depression
symptoms among medical students during the pandemic [9]. However, no meta-analysis
investigated the pooled prevalence of stress symptom among medical students. To better
understand the psychological health of medical students during the COVID-19 pan-
demic, we conducted a systematic review and meta-analysis of studies to understand the
prevalence of anxiety, stress, and depression symptoms in medical students.

2 Methods

The meta-analysis was carried out according to the PRISMA guidelines [10] to estimate
the prevalence of anxiety, stress, and depression symptoms among medical students in
the post-pandemic era.

2.1 Search Strategy

Two researchers searched for all relevant cross-sectional studies after June, 2020, via
CNKI, CQVIP, PubMed, Web of Science and EBSCO. The search strategy was on the
basis of three key terms, which was (Coronavirus OR novel coronavirus OR COVID-
19) and (medical students ORmedical-related students) and (depression OR anxiety OR
stress). The detailed search strategy would be shown in the supplement. No language
restriction was made. Additional potential studies also be detected from Baidu, Google,
and references of selected articles. This search was updated on January 1, 2020. Any
differences were resolved through discussion with a third researcher.

2.2 Selection Criteria

Duplications were excluded firstly. With filtering the titles, abstracts and full article of
the literature, studies were included if: 1) it is a cross-sectional study after June 1, 2020;
2) they were focused on the medical or medical-related students; 3) the study contained
the prevalence of anxiety, stress, or depression symptoms; 4) the full-text was available;
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studies were excluded if: 1) the medical students had mental illness already; 2) the
anxiety, stress, or depression symptoms were assessed with a homemade questionnaire,
but were not a standard assessment tool; 3) the article lack of sufficient data for primary
analysis; 4) it was not focusing on medical students; 5)it was review articles.

2.3 Data Extraction and Quality Assessment

The data was extracted by three researchers. First, the data was extracted independently
by two researchers using a pre-designed data extraction form.

The form used to extract the useful data including the following information: 1) the
first author of the study; 2) the country of the study; 3) sampling methods; 4) response
rate; 5) survey time; 6) sample size; 7) the percentage of females; 8) the assessment
tools; 9) relevant subgroup data; 10) the prevalence of anxiety, stress, and depression
symptoms.

Articles included were evaluated by two independent reviewers. The assessment
tool used to appraise the quality of each study was from The Agency for Healthcare
Research and Quality for Cross-Sectional/Prevalence Study [11]. Quality was assessed
by 11 criteria, each with a score of 0 or 1. If the result of the study on the question is
positive, then one score is awarded for each criterion. The tool assesses the studies for
their source of information, inclusion and exclusion criteria, study timeframe, continuity
of sample, appropriateness of sample selection, quality assurance assessments, sample
exclusion reasons, confounding factor assessment, missing data handle, response rates
and completeness of data collection, and presence of follow-ups.

Any differences were resolved through discussion with a third researcher.

2.4 Statistical Analysis

Statistical analyses were performed with STATA statistical software (version 16).
The I2 test was used to test the percentage of variation across the included studies,

which is due to heterogeneity rather than chance. The higher the ratio, the higher the
level of heterogeneity [12, 13]. For meta-analysis, a fixed effects model (I2 < 50%, P<

0.1) was used when the heterogeneity was relatively low between studies. In contract,
a random effects model (I2 ≥ 50%, P < 0.1) was used when the heterogeneity was
substantial. If heterogeneity was still high after using the random effects model, the
causes for the heterogeneity were studied. P < 0.05 was used to determine statistical
significance [8].

In this review, the overall prevalence of each study and the standard error (SE) of
the overall prevalence was calculated. The pooled prevalence of all included studies was
obtained by the inverse variance method, including the weighted averages using the SE
mentioned above. The corresponding P-values and 95% confidence intervals (95% CI)
were also reported. Meanwhile, a sensitivity analysis was performed by excluding each
study individually and rerunning the meta-analysis to test the stability of the pooled
prevalence of stress, anxiety, and depression symptoms. Publication bias was detected
through a funnel plot and Egger’s tests [14] (P< 0.05 indicate publication bias). Finally,
the meta-regression and subgroup analyses were conducted to explore the sources of
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heterogeneity in meta-analysis. The differences in research methods, demographic char-
acteristics, or geographical location could led to high heterogeneity of the included
studies.

3 Results

3.1 Results of the Search

Figure 1 is a flow chart which shows the literature retrieval strategy and the research
selection process. Overall, 3219 articles were searched in five databases, and no studies
were obtained from other sources. A total of 3219 articles were imported into the soft-
ware Endnote. After removing 370 duplications, two researchers screened the rest 2,849
articles. By filtering the abstract and title, 2769 articles were eliminated for the following
reasons:1)it was not meeting inclusion criteria; 2) it was a survey study; 3) the abstracts
were unavailable. Through reading the full text, eighty articles were further screened.
However, the full text of some studies was not available, the survey time of some studies
did not meet our requirement, and some other studies did not have validated assessment
tools. Ten articles (Xu 2021 [15], Guo 2021 [16], Adhikari 2021 [17], Chalise 2021 [18],
Marcen-Roman 2021 [19], Mekhemar 2021 [20], Mishra 2021 [21], Natalia 2021 [22],
Physiology 2020 [23], Soltan 2021 [24]) were finally included in the meta-analysis.

3.2 Characteristics of the Studies Included

Table 1 summarizes the characteristics of the ten included studies. All included studies
were cross-sectional studies, with the exception of a longitudinal study that examined
the mental health of medical students before and after the COVID-19 outbreak [23],
and only the second survey which managed the mental health during the COVID-19
pandemic was included for analysis. The ten studies were from eight countries. The
male-female ratio was not reported in two studies [16, 22]. All studies were carried
out using an online survey, respectively. For the ten identified studies, five studies used
the DASS-21 [20–24] to assess anxiety, stress, and depression symptom of medical
students simultaneously. In the other five studies, two research teams used PHQ-ADS
[18] and GADS [19] to investigate the prevalence of depression and anxiety symptoms
respectively, within which one study used PSS-10-C [19] to assess stress symptom. One
study in China used SSCS [15] to investigate stress symptom and SAS [15] to anxiety
symptom. The rest two studies used GAD-7 [16] to assess anxiety symptom and PHQ-9
[17] to assess depression symptom, respectively. To be specific, these scales are tools
for assessing symptoms of anxiety, stress, and depression, not clinical diagnosis.

3.3 Quality Assessment

We assessed the quality of the included studies in our meta-analysis by using an
assessment tool from The Agency for Healthcare Research and Quality for Cross-
Sectional/Prevalence Study [11] which has eleven questions. The quality scores of the
studies ranged from 5 to 8 out of 11, with an average score of 6.7. Themost common lim-
itations were: 1) do not explain how missing data were handled in the analysis; 2) some
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Fig. 1. The research selection process

Fig. 2. The pooled prevalence of anxiety symptom

studies do not summarize patient response rates and completeness of data collection; 3)
all the studies do not have follow-up;

3.4 Meta-analysis of the Prevalence of Anxiety, Stress, and Depression Symptoms

The anxiety symptom was reported in nine of the included studies, and the pooled
prevalence of anxiety symptom was 31% (95% CI: 20%-41%) with high heterogeneity
(I2 = 98.8%, p< 0.001) (Fig. 2). The pooled prevalence of stress symptom among these
medical students was 27% (95% CI: 1%-53%), with significant heterogeneity between
seven of the included studies (I2 = 99.9%, p < 0.001) (Fig. 3). Eight of the included
studies surveyed the depression symptom, and the pooled prevalence of depression
symptom was 36% (95% CI: 15%-58%) with high heterogeneity (I2 = 99.4%, p <

0.001) (Fig. 4).
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Fig. 3. The pooled prevalence of stress symptom

Fig. 4. The pooled prevalence of depression symptom

Fig. 5. Subgroup analysis based on the region for estimating anxiety symptom

3.5 Subgroup Analysis

In the subgroup analysis by regions, Asian students had the lowest prevalence of anxiety
symptom (17%), while African students had the highest prevalence of anxiety symptom
(56%) (Fig. 5). The lowest prevalence of stress symptom was in European students,
among which 14% were detected, and the highest was also African students with a
rate of 53% (Fig. 6). The lowest prevalence of depression symptom was 19% which
was observed in Asian students, and the highest was also in African students with 75%
were discovered (Fig. 7). Therefore, the mental health status of African medical students
deserves great attention and positive measures should be taken.

Based on the subgroup analysis of the assessment tool, the pooled prevalence of
anxiety, stress, and depression symptoms with five studies used DASS-21 was 29% (I2
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Fig. 6. Subgroup analysis based on the region for estimating stress symptom

Fig. 7. Subgroup analysis based on the region for estimating depression symptom

Fig. 8. Subgroup analysis based on assessment tools for estimating anxiety symptom

= 98.1%, p < 0.001) (Fig. 8), 21% (I2 = 98.9%, p < 0.001) (Fig. 9) and 33% (I2 =
99.4%, p < 0.001) (Fig. 10), respectively. So different assessment tools might not the
main source of high heterogeneity.
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Fig. 9. Subgroup analysis based on assessment tools for estimating stress symptom

Fig. 10. Subgroup analysis based on assessment tools for estimating depression symptom

3.6 Sensitivity Analysis

Removing each study from the analysis and rerunning the meta-analysis did not sub-
stantially change the pooled prevalence of anxiety, stress, and depression symptoms.
All of the options had a very high heterogeneity, and the result of the I2 test was higher
than 80%. This suggests that no single study had an inappropriate impact on the pooled
prevalence. The meta-analysis was considered to be stable.

3.7 Publication Bias

Visual inspection of the funnel plot (Fig. 11) suggested no presence of publication bias
in the estimated prevalence, which was confirmed by non-significant Egger’s test results.
The p values of Egger’s regression test of anxiety, stress, and depression symptoms were
0.814, 0.095 and 0.279 respectively.
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Fig. 11. (1) Funnel plot assessing the prevalence of anxiety among medical students. s.e = stan-
dard error (2) Funnel plot assessing the prevalence of stress amongmedical students. s.e= standard
error (3) Funnel plot assessing the prevalence of depression amongmedical students. s.e= standard
error
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4 Discussion

4.1 Main Findings

This study presents a meta-analysis to explore the global prevalence of anxiety, stress,
and depression symptoms amongmedical students during the COVID-19 pandemic. Our
results found that the pooled prevalence of anxiety, stress, and depression symptoms is
31% (95%CI: 20%–41%), 27% (95% CI: 1%–53%), and 36% (95% CI: 15%–58%),
respectively. Students from different regions underwent different levels of mental health
problems. Except for the prevalence of stress symptom, the lowest prevalence of anxiety
and depression symptoms were observed in the Asian medical students. The highest
prevalence of anxiety, stress, and depression symptomswere detected inAfricanmedical
students.Andwecould alsofind that the source of heterogeneity between studies possibly
was not from the assessment tools.

4.2 Comparison with Previous Epidemiological Data

From the previous studies, medical students from different countries had a different level
of anxiety, but all show higher level of anxiety compared to their peer group [25]. Before
the COVID-19 outbreak, the global prevalence rate of anxiety among medical students
was 33.8% (95% CI: 29.2–38.7%) [26]. However, the pooled prevalence of anxiety
symptom during the COVID-19 outbreak was 31% (95% CI: 20%–41%) in our study.
Lasheras’s study [9] also reported that an estimated prevalence of anxiety symptom was
28% (95%CI: 22–34%) in medical students during the COVID-19 epidemic. Therefore,
the global prevalence of anxiety symptom after the COVID-19 outbreak was slightly
lower than that before. And for the college students, the rate of anxiety during the
COVID-19 epidemic was 31% (95% CI: 23–39%) [27] which was the same as the result
that we have identified here. Hence, the prevalence of anxiety symptom among medical
students might not be significantly different from that of other students.

Meanwhile, our study is the first to systematically analysis the stress level in medical
students during the pandemic. Before the COVID-19 outbreak, the pooled prevalence of
stress was 40.9% from medical students in Brazil [28]. The stress level of the clinical-
year students in a Saudi medical school from 2011–2012 is 64.9% [29]. It was relatively
higher than our result with the pooled prevalence of 27% (95% CI: 1%-53%) during the
COVID-19 pandemic. And in college students, another result in China also showed a
higher prevalence of stress. Students with moderate to severe pressure (PSS-10 ≥ 14)
accounted for 67.50% under COVID-19 [30].

Based on a previous study, the global prevalence of depression symptom among
medical students was 28.0% (95%CI, 24.2%-32.1%) before the year 2019 [30]. Our
results suggested that the rate of depression (36%, with 95% CI: 15%-58%) in the
medical students could be slightly higher during theCOVID-19 outbreak.And the pooled
prevalence of depression symptom was 34% among general college students during the
epidemic time in another meta-analysis [26]. Therefore, the prevalence of depression
symptoms was slightly higher among medical students than that among non-medical
students during the pandemic time.
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4.3 Reasons for High Heterogeneity

4.3.1 Time

Growing evidence supports a strong link between the COVID-19 pandemic and mental
health [15–24]. We could see the data from the WHO, which was updated on March 1,
2022, the situation of the pandemic varied by region and countries [1]. The survey time
in our included studies was between June 2020 to January 2021. Within that time, the
smoothed new cases per 1M population rapidly grew in the United States of America
and Spain. Meanwhile, Spain medical students hold a high level of anxiety (71.38%)
and depression (80.95%), the United States of America medical students also had a
high prevalence of anxiety (31.1%). And we all know that China quickly brought the
epidemic under control after the outbreak [31]. One study said that once the pandemic
is well controlled, people can go back to their normal lives, which could also help to
reduce the risk of mental health [19]. This kind of situation may help Chinese medical
students staying a lower level of anxiety symptom (16%). It’s also worth noting that
college students in China returned to school gradually after June, 2020. One study also
reveals that anxiety, impetuous mood, interest decline and other problems are relatively
apparent in the college students who returning school during the COVID-19 outbreak
[32]. Many college students feel pressure for the closed school management during the
epidemic period [33]. It also might lead to higher pressure in Chinese college students.
So, one of the reasons for high heterogeneitymight be the different levels of the epidemic
outbreak at one time, and the mental health of medical students varies at various stages
of epidemic development.

4.3.2 Culture Background and Education System

It’s interesting that a result of a previous meta-analysis about the global prevalence of
anxiety in medical students before the COVID-19 outbreak also has a high heterogeneity
with a rate of 33.8% (95% CI:29.2–38.7%) [26]. According to one study [34], cultural
differences affect the threshold and tendency of people to report distress or depression
symptoms, and western countries tend to have more biased responses when reporting
depression symptoms due to social expectations and favorable self-presentation. The
results from Fan, C [35] also showed a significant ethnic difference among different
cultures in attitudes towards mental illness and awareness of mental health services.
Hence, the cultural background might be one of the reasons for high heterogeneity.

As we all know, one of the most prominent compulsory education problems in China
today is toomuch homework on students and too high parental expectations, which result
in heavy academic burden on students [36]. The overburdened educationmodelmay lead
to higher levels of stress in Chinese medical students, and the same problem also exists
in other Asian countries [37]. In contrast, the Western countries do not impose the same
obligation to excel academically as Asian countries do [38]. Therefore, educational
background has a certain influence on the mental health of medical students.

Medical school leaders must consider the unique socio-cultural and educational
system background when developing strategies to solve the mental health of medical
students.
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4.4 Association Between Mental Health and COVID-19 Relevant Factors

Itwas found that the severity of anxiety anddepression inmedical studentswas negatively
correlated with emotional stability and positively correlated with stress susceptibility
[39]. In our study, we discussed anxiety, stress, depression together.

As we know, medical students in school need to face the long-term heavy academic
burden, high-intensity internships, complicated interpersonal relationships, and uncer-
tainty regarding their future careers [8], and these might be one of the factors of high
pressure before the COVID-19 outbreak. It found that anxiety negatively correlated with
the academic satisfaction of medical students [40]. The cultivation mechanism makes
medical students vulnerable to have the symptom of depression and anxiety [41]. It was
possible that staying at home and learning online might had eased the burden of educa-
tional programs, and helped the students to adjust their mental state. Thus, the stress and
anxiety symptoms among medical students reflected a reduction during the pandemic
time.Meanwhile, mental resilience is a protective factor of anxiety and depression symp-
toms in medical students [14]. In the post-epidemic period, the epidemic is under control
as a whole in China, and continuously fighting against the virus has become the new
normal [31]. Psychological resilience can help medical students effectively cope with
the continuous stress and relieve anxiety symptoms. This also could contribute in turn
to a reduction in their stress and anxiety during COVID-19 pandemic.

However, medical students, like other students, were not avoid spending significant
amounts of time using computerswhile studying online during theCOVID-19 pandemic.
A high prevalence of smartphone addiction has also been observed at that time, with
impaired daily behavior and mental health of medical students [42]. Studies have also
shown that staying at home and decreasing face-to-face communication and physical
exercise could increase the risk of anxiety and depression [43]. Many medical students
also worried about delaying in scientific research, clinical practice and job hunting when
staying at home. And others felt that they had a lower efficiency of study at home due
to irregular life [44]. All of this might result in a relatively higher level of depression
symptom among medical students during the COVID-19 outbreak. The above negative
factors will hurt the mental health of medical students if not eliminated.

In comparison with their peers, medical students could find more practical ways
to get official sources of information. They also had a more profound understanding
of the prognosis and transmission of COVID-19, a broader knowledge of the disease
because ofmedical background [45]. So, theywere less likely to bemisled by sensational
misinforming news reported in unofficial channels. And having a greater awareness of
the disease might help the medical students to prevent themselves from the epidemic
and increase their sense of security. Another study also indicated that medical students
showed greater compliance in avoiding contact with symptomatic person, as well as a
reduce in social visits, attendance of crowded places and use of public facilities [46].
Compared with non-medical students, these could help medical students to have less
mental pressure on the epidemic, and maintain a relatively comparable degree of anxiety
symptom.
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5 Strengths and Limitations

Because this meta-analysis was carried out using data from the COVID-19 pandemic, it
has several notable limitations. Firstly, all of our included studies were a cross-sectional
or longitudinal study in design, so this study could not have a dynamic analysis of mental
health problems among medical students; Secondly, the heterogeneity of the included
studies and subgroup analysis was relatively high in our meta-analysis. We just analyzed
the reasons from epidemic severity, different cultural and education background; there
were many factors such as gender, sample size and profession that were not synthesized
in this present meta-analysis. Thirdly, the lack of data in our subgroup analysis led to the
unbalanced distribution of covariates, and the high heterogeneity within the subgroup
reduced the effectiveness of our subgroup analysis.

However, this study also has several strengths. Firstly, in the previous meta-analyses,
the prevalence of anxiety and depression symptom were the most commonly research
direction of mental health among medical students during the COVID-19 pandemic, and
our study was the first to explore the prevalence of stress symptom together. Secondly,
our results were not substantially affected by our sensitivity analyses, the meta-analysis
was considered to be stable. Thirdly, the assessment tools used to measure mental health
problems in the included studies were standard scales with good reliability and validity
and were widely used. Lastly, the heterogeneity was very high, but it was essential to
conduct this meta-analysis focusing on the medical students. It reflected the pooled
prevalence of mental health problems worldwide which could rise the attention of the
university, and they could take actions to helpmedical students go through such hardship.

6 Conclusions

In summary, the results of our meta-analysis showed that the pooled prevalence of
anxiety, stress, and depression symptoms was 31%, 27% and 36%, respectively. Medical
students have a relatively higher prevalence of depression, but a lower prevalence of
stress than students with different majors during the COVID-19 outbreak. In comparison
with the time before the COVID-19 epidemic, the overall level of anxiety and stress
symptoms decreased, and the prevalence of depression symptom appeared to increase
among medical students. These findings emphasize the necessity and urgency to provide
timely screening and proper intervention in depression problem amongmedical students.

References

1. World Health Organization. Coronavirus Disease (COVID-19) Situation Dashboard. Avail-
able online: https://covid19.who.int/ (accessed on February 26, 2022).

2. Yin G E, XU F M, YU P (2003). Study on stressors and stress of college students facing
SARS during the EPIDEMIC period of SARS. Psychological and behavioral research. 1 (3):
236-239.

3. Chen X L, Shan C Y, Tian Y P (2011). Contemporary college students’ physical and mental
development characteristics and rules. Science Tribune (ten-day), (3): 15-17.

https://covid19.who.int/


Mental Health Problems and Educational Guidance of Medical Students 457

4. Castañeda-Babarro A., Arbillaga-Etxarri A., Gutiérrez-Santamaría B., Coca A (2020). Physi-
cal activity change duringCOVID-19 confinement. Int. J. Environ. Res. PublicHealth. 17(18):
6878.

5. López-MorenoM., LópezM.T.I.,MiguelM., Garcés-RimónM. (2020). Physical and Psycho-
logical Effects Related to Food Habits and Lifestyle Changes Derived from Covid-19 Home
Confinement in the Spanish Population. Nutrients. 12(11): 3445.

6. Mousa OY, Dhamoon MS, Lander S, Dhamoon AS (2016). The MD blues: under-recognized
depression and anxiety in medical trainees. PLoS One. 11: e0156554.

7. Dyrbye LN, Thomas MR, Shanafelt TD (2006). Systematic review of depression, anxiety,
and other indicators of psychological distress among U.S. and Canadian medical students.
Acad Med. 81: 354-373.

8. Zeng W, Chen R, Wang X, Zhang Q, Deng W (2019). Prevalence of mental health prob-
lems among medical students in China: A meta-analysis. Medicine (Baltimore). May;98(18):
e15337.

9. Lasheras I, Gracia-García P, Lipnicki DM, Bueno-Notivol J, López-Antón R, de la Cámara
C, Lobo A, Santabárbara J (2020). Prevalence of Anxiety in Medical Students during the
COVID-19 Pandemic: A Rapid Systematic Review with Meta-Analysis. Int J Environ Res
Public Health, 17(18): 6603.

10. Shamseer, L.,Moher,D., Clarke,M.,Ghersi,D., Liberati, A., Petticrew,M., Shekelle, P., Stew-
art, L.A. (2015). Preferred reporting items for systematic review and meta-analysis protocols
(PRISMA-P) 2015: elaboration and explanation. BMJ 350, g7647.

11. The Agency for Healthcare Research and Quality (AHRQ) for Cross-Sectional/Prevalence
Study. Available online: https://www.ncbi.nlm.nih.gov/books/NBK35156/

12. Cochran WG (1954). The combination of estimates from different experiments. Biometrics
10: 101–29.

13. Higgins JP, Thompson SG, Deeks JJ, Altman DG (2003). Measuring inconsistency in meta-
analyses. BMJ, 327: 557–60.

14. van Enst, W.A., Ochodo, E., Scholten, R.J. (2014). Investigation of publication bias in meta-
analyses of diagnostic test accuracy: a meta-epidemiological study. BMCMedResMethodol.
14, 70.

15. Xu Jingcaia, Chen Liangb, Fan Rongb (2021). Mediating role of psychological resilience in
relationship between stress and anxiety symptoms of medical students in post COVID-19
period. Journal of Environmental and Occupational Medicine. 38(08): 853-859.

16. Guo AA, Crum MA, Fowler LA (2021). Assessing the Psychological Impacts of COVID-19
in Undergraduate Medical Students. International Journal of Environmental Research and
Public Health. 18(6): 2952.

17. Adhikari, A., Sujakhu, E., G, C. S., Zoowa, S., et al. (2021). Depression among Medical
Students of a Medical College in Nepal during COVID-19 Pandemic: A Descriptive Cross-
sectional Study. JNMA J Nepal Med Assoc, 59(239): 645-648.

18. Chalise, Pratikshya, Singh, Avilasha, Rawal, Era, Budhathoki, Pravash ,Kafle, Satyasuna,
Jyotsana, Pallawi, Kafle, Riju, Chalise, P., et al(2021). Composite Anxiety-depression
among Medical Undergraduates during COVID-19 Pandemic in a Tertiary Care Hospital: A
Descriptive Cross-sectional Study. Journal of Nepal Medical Association, 59(241): 881-885.

19. Marcen-Roman, Yolanda, Gasch-Gallen, Angel, Vela Martin de la Mota, Irene Isabel,
Calatayud, Estela Gomez-Soria, Isabel, Rodriguez-Roca, Beatriz, et al. (2021). Stress Per-
ceived by University Health Sciences Students, 1 Year after COVID-19 Pandemic. Int J
Environ Res Public Health, 18(10), 5233.

20. Mekhemar, Mohamed, Attia, Sameh, Doerfer, Christof, Conrad, Jonas, et al. (2021). Dental
Students in Germany throughout the COVID-19 Pandemic: A Psychological Assessment and
Cross-Sectional Survey. Biology-Basel, 10(7), 611.

https://www.ncbi.nlm.nih.gov/books/NBK35156/


458 X. Li et al.

21. Mishra Jayanti, Samanta Priyadarsini, Panigrahi, Ansuman Dash, Kulumina Behera, Manas
Ranjan, Das Ramachandra (2021). Mental Health Status, Coping Strategies During Covid-
19 Pandemic Among Undergraduate Students of Healthcare Profession. Int J Ment Health
Addict.

22. Natalia, D. andR.A. Syakurah (2021).Mental health state inmedical students duringCOVID-
19 pandemic. Journal of education and health promotion, 10: 208-208.

23. Physiology, S. I. D. o. (2020). Impact of COVID-19 outbreak on the mental health status
of undergraduate medical students in a COVID-19 treating medical college: a prospective
longitudinal study. PeerJ. 8.

24. Soltan Mohamed R., Soliman Shaimaa S., Dawoud Mariam E. (2021). A study of anxiety,
depression and stress symptoms among Fayoum medical students during COVID-19 lock-
down, Egypt. The Egyptian Journal of Neurology, Psychiatry andNeurosurgery. 57(1). (2021)
57: 123

25. Brooks, S.K.; Webster, R.K.; Smith, L.E.; Woodland, L.; Wessely, S.; Greenberg, N.; Rubin,
G.J. (2020). The psychological impact of quarantine and how to reduce it: Rapid review of
the evidence. Lancet, 395, 912–920.

26. Quek, T. T., Tam, W. W., Tran, B. X., Zhang, M., Zhang, Z., Ho, C. S., & Ho, R. C. (2019).
The Global Prevalence of Anxiety Among Medical Students: AMeta-Analysis. International
journal of environmental research and public health, 16(15), 2735.

27. Chang JJ, Ji Y, Li YH, Pan HF, Su PY (2021). Prevalence of anxiety symptom and depressive
symptom among college students during COVID-19 pandemic: A meta-analysis. J Affect
Disord. 292: 242-254.

28. Bassols, A. M. S., et al. (2015). Stress and coping in a sample of medical students in Brazil.
Archives of Clinical Psychiatry (São Paulo), 42(1): 1-5.

29. AlsaggafMA,Wali SO,MerdadRA,MerdadLA (2016). Sleep quantity, quality, and insomnia
symptoms of medical students during clinical years. Relationship with stress and academic
performance, Saudi Med J. 37(2): 173-82.

30. ZhanH, Zheng C, ZhangX, YangM, Zhang L, Jia X (2021). Chinese College Students’ Stress
and Anxiety Levels Under COVID-19. Front Psychiatry. 12: 615390.

31. Tu, H., Tu, S., Gao, S., Shao, A., & Sheng, J. (2020). Current epidemiological and clinical
features of COVID-19; a global perspective from China. The Journal of infection. 81(1), 1–9.

32. Chen G, Xu J d, Lu J (2020). Anxiety and associated factors among medical students returned
to school during COVID-19 epidemic situation. Chin J Sch Health, 41(12): 1851-1855.

33. Xu, X J, Xiong J, Tan J J (2022). A preliminary study on the psychological behavior of college
students returning to school under COVID-19 outbreak. Journal of Higher Education. 03: 5-9.

34. Steptoe A., Tsuda A., Tanaka Y., Wardle J (2007). Depressive symptoms, socio-economic
background, sense of control, and cultural factors in university students from 23 countries.
Int. J. Behav. Med. 14 (2), 97–107.

35. Fan, C. (1999) A Comparison of Attitudes Towards Mental Illness and Knowledge of Mental
Health Services Between Australian and Asian Students. Community Ment Health J, 35,
47–56.

36. Wei Z L (2018). Research on the Status quo and Development Countermeasures of
Compulsory Education in China. New West China. (30): 144+143.

37. Lam, Tai Pong MBBS, MFM, PhD, MD; Bess Lam, Yu Ying MA (2009). Medical Education
Reform: The Asian Experience, Academic Medicine, 84 (9): 1313-1317.

38. Tan, J.B., Yates, S (2011). Academic expectations as sources of stress in Asian students. Soc.
Psychol. Educ. 14 (3), 389–407.

39. BuneviciusA,KatkuteA,BuneviciusR (2008). SymptomsofAnxiety andDepression inMed-
ical Students and inHumanities Students: Relationshipwith Big-Five Personality Dimensions
and Vulnerability To Stress. International Journal of Social Psychiatry, 54(6): 494-501.



Mental Health Problems and Educational Guidance of Medical Students 459

40. Franzen J, Jermann F, Ghisletta P, Rudaz S, Bondolfi G, Tran NT (2021). Psychological
Distress andWell-Being among Students of Health Disciplines: The Importance of Academic
Satisfaction. International Journal of Environmental Research and Public Health, 18(4): 2151.

41. Wu H, Guo Y C, Qu P H, Hu W X, Cao X F (2014). A survey of learning stress and mental
health status of medical students. Science For the Public (Science Education). (06): 109.

42. Huang Z H, Tan J Y, Xu H F, Huang B Y, Chen Q S, LI Z X, Zhang WM, Zhang Y B, Gao Y
H (2021). Association of smartphone addiction with daily behaviors and mental health during
the COVID-19 pandemic among medical college students. Chin J Sch Health, May Vol. 42,
No. 5: 713-718.

43. Liu Z Z (2020). The Effects of physical exercise on sleep quality, anxiety and depression of
college students. Shanghai University of Sport.

44. Fang X L,Wang Z C, Zhang J Q,MaY (2021). Mental health status and influencing factors of
medical students in the context of COVID-19. Modern Medical Health, 37(21): 3662-3666.

45. Saddik, B.; Hussein, A.; Sharif-Askari, F.S.; Kheder, W.; Temsah, M.; Koutaich, R.A.; Had-
dad, E.S.; Al-Roub, N.M.; Marhoon, F.A.; Hamid, Q. (2020). Increased levels of anxiety
among medical and non-medical university students during the COVID-19 pandemic in the
United Arab Emirates. medRxiv. 1-17.

46. Xiong P, Ming WK, Zhang C (2021). Factors Influencing Mental Health Among Chinese
Medical and Non-medical Students in the Early Stage of the COVID-19 Pandemic. Front
Public Health. 9: 603331. Published 2021 May 20.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	Mental Health Problems and Educational Guidance of Medical Students After the Outbreak of COVID-19: A Meta-analysis
	1 Introduction
	2 Methods
	2.1 Search Strategy
	2.2 Selection Criteria
	2.3 Data Extraction and Quality Assessment
	2.4 Statistical Analysis

	3 Results
	3.1 Results of the Search
	3.2 Characteristics of the Studies Included
	3.3 Quality Assessment
	3.4 Meta-analysis of the Prevalence of Anxiety, Stress, and Depression Symptoms
	3.5 Subgroup Analysis
	3.6 Sensitivity Analysis
	3.7 Publication Bias

	4 Discussion
	4.1 Main Findings
	4.2 Comparison with Previous Epidemiological Data
	4.3 Reasons for High Heterogeneity
	4.4 Association Between Mental Health and COVID-19 Relevant Factors

	5 Strengths and Limitations
	6 Conclusions
	References




