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Background: Medical students, as part of the healthcare team, are directly exposed to challenging 
conditions during the COVID-19 epidemic. This study investigated COVID-19 anxiety, burnout, and 
academic achievement in stagers and interns of Guilan University of Medical Sciences.

Materials & Methods: The present analytical cross-sectional study was conducted on medical students and 
interns studying at Guilan University of Medical Sciences in the 2020-2021 academic year. Of whom, 150 
students participated in this study. Corona Disease Anxiety Scale (CDAS) and Maslach Burnout Inventory-
Student Survey (MBI-SS) were used to measure anxiety and academic burnout of the students, respectively. 
Measuring students’ academic achievement was based on Grade Point Average (GPA). Data analysis was 
performed using chi-square, Mann-Whitney U test, and partial Spearman correlation Coefficient. 

Results: The participation rate in this study was 92%. The results showed that 6.5% of students had high 
anxiety, 18.8% reported high academic burnout, and 79% reported the average level of burnout score. 
Also, the participants’ GPA was 16.76±1.30. The academic burnout score was significantly higher in male 
students than female ones (t=-2.01; P=0.04). The GPA was significantly higher in students under 24 years 
old than in older students (t=4.71; P=0.01). The partial correlation coefficient adjusted for sex showed a 
positive and significant correlation between CDAS and MBI-SS (r=0.346; P<0.001). 

Conclusion: The present study results showed that medical stagers and intern students had high 
academic burnout during the COVID-19 epidemic, and there was a weak and direct correlation 
between academic burnout and COVID-19 anxiety. Accordingly, to reduce the consequences of the 
COVID-19 epidemic, appropriate therapeutic and educational interventions should be provided to 
empower stagers and intern students.
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1. Introduction

he Coronavirus Disease 2019 (COVID-19) 
first broke out in Wuhan City, China, on 
December 17, 2019, and was declared a 
worldwide epidemic on March 11, 2020, 
according to the World Health Organization 

[1]. COVID-19 as an epidemic can cause emotions such 
as anxiety, fear, and stress in individuals [2]. The nega-
tive impact of epidemics is not limited to physical health 
problems and can have unpleasant consequences such 
as anxiety and stress in individuals [3]. Previous studies 
show that anxiety is a significant response to epidemic 
diseases and these negative emotions are much more 
pronounced in the early period [4].

COVID-19 has specific characteristics that cause dis-
torted perceptions, interpretations, and understandings 
in individuals [5, 6]. Meanwhile, health care providers 
who directly deal with the pandemic may experience 
different psychological reactions [7]. Being in a CO-
VID-19 contaminated environment creates widespread 
psychological disorders in medical professionals and 
medical students [8]. 

During the epidemic, academic and work pressures on 
medical students will significantly increase, which might 
play a significant role in their academic burnout [9]. Burn-
out is a three-dimensional syndrome (exhaustion, cyni-
cism, and reduced efficacy) [10, 11]. The burnout variable 
in educational situations and contexts, called academic 
burnout [12]. Academic burnout among students refers 
to a feeling of tiredness due to the demands and require-
ments of education (fatigue), having a pessimistic feel-
ing without interest in homework (apathy), and feeling 
unworthy as a low-performing student [13]. 

During the COVID-19 epidemic, medical students who 
had to work in person and practice were forced to com-
plete their practical courses virtually. In this condition, 
many medical students experience high levels of burn-
out. Academic burnout and high anxiety during the CO-
VID-19 epidemic had various effects on the performance 
and academic achievement of many medical stagers and 
interns [14]. Students have different characteristics that 
affect their progress. Progress is the achievement of a 
goal that people set for themselves [15].

In contrast to academic achievement, academic failure 
refers to the failure of education, dropout, repetition of 
courses, poor quality of education, and discrepancies be-
tween lessons learned and the ultimate educational ob-
jectives. Academic achievement is the most important 

consequence of any educational system that can play an 
influential role in achieving the educational and profes-
sional goals of any society [16-18]. With a comprehensive 
approach, the factors affecting academic achievement or 
lack of achievement can be considered and examined in 
two categories of individual and environmental factors. 
Components such as gender, marital status, educational 
background, self-esteem, anxiety, depression, and intel-
ligence are classified as individual factors [19, 20]. 

Environmental factors, family, social, and environmen-
tal conditions affect the progress or lack of academic 
achievement of students, which can be referred to the 
socio-economic status, housing status, employment, 
and welfare facilities. These factors and variables are so 
intertwined and interact that it is not easy to determine 
the magnitude of their contribution, but educational and 
individual factors with cognitive and social nature have 
the greatest impact on student’s academic achievement 
[21]. During the COVID-19 epidemic and social distanc-
ing, many medical students suffered severe psychological 
damage that affected their academic achievement [22].

Given that a year has passed since the COVID-19 epi-
demic and the deadly virus is still mutating, no definite 
date can be predicted for the post-corona era. Also, the 
mental health of medical students has undergone many 
changes during the COVID-19 epidemic that need to 
be investigated [23]. Therefore, the present study in-
vestigated COVID-19 anxiety, academic burnout, and 
achievement in stagers and interns of Guilan University 
of Medical Sciences.

2. Materials and Methods

Study type and population

The present research was an analytical cross-sectional 
study, and the study population consisted of medical 
stagers and interns studying at Guilan University of 
Medical Sciences in the academic year of 2020-2021 
that was approximately 450 individuals (260 stagers 
and 240 interns). According to the formula by Chow 
et al. [24] and previous estimate of 38.57±8.34 for the 
mean value of academic burnout [25], considering mar-
gin of error as 1.5, the significance level 0f 0.05 and 
30% non-response rate, a total of 150 individuals was 
calculated for sample size. 

Willingness to participate in the study, studying in the 
academic year 2020-2021, and lack of COVID-19 in-
fection at the time of the study were considered criteria 
for entering the study. Also, leaving 10% of the ques-
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tionnaire questions unanswered was considered as an 
exclusion criterion. 

The samples were randomly selected from the stag-
ers and intern students. The students were first divided 
into two general categories: stagers and interns. Then 
from each group, according to the year of study com-
mencement, the sample was recruited from the list of 
students available in the university education using a 
simple random sampling method. In this study, the prin-
ciples of ethics in research, such as obtaining informed 
consent, maintaining confidentiality, and privacy, were 
observed. This study with the ethical code IR.GUMS.
REC.1399.464 was approved by the Ethics Committee 
of Guilan University of Medical Sciences.

Data collection

Data collection was performed by presenting a letter 
of introduction from the Vice-Chancellor for Research 
and Technology of Guilan University of Medical Sci-
ences and education officials’ permission. The ques-
tionnaires were delivered to the students if they were 
present. In case of absence of the students, a web-
based questionnaire was designed and the link of ac-
cess was sent to them via SMS, and they were asked to 
complete the questionnaires within 24 hours. All ques-
tionnaires had an informed consent form on the first 
page that was approved as consent to participate in the 
study. Students had the authority to participate in the 
study, all information about them remained confiden-
tial, and a code was used to record the information. 
Individuals were also allowed to refuse to complete 
the questionnaire while completing it. 

Study variables and instruments

Demographic variables of students, including age, 
gender, marital status, place of residence, and course of 
study (stager or intern) were measured using a general 
list. The students’ academic achievement was measured 
using Grade Point Average (GPA).

Corona disease anxiety scale 

Alipour et al. designed the Corona Disease Anxiety 
Scale (CDAS) in 2019 to measure the anxiety of COV-
ID-19 and can be performed in people over 18 years old. 
This scale contains 18 items scored based on a 4-point 
Likert-type scale (never=0 to always=3) and two sub-
scales of psychological symptoms (items 1 to 9) and 
physical symptoms (items 10 to 18) measures anxiety; 
the range of scores that can be achieved on this scale 

is between 0 and 54, and higher scores indicate more 
anxiety. Also, on this scale, scores of 0-16, 17-29, and 
30-54 show mild, moderate, and severe anxiety levels, 
respectively. Using exploratory factor analysis, Alipour 
et al. identified two factors of psychological and physi-
cal symptoms that explain a total of 61% of the total 
variance of the scale. The reliability of this scale was 
calculated by the Cronbach α method for psychological 
factor as 0.87, for physical factor 0.86, and the whole 
scale 0.91 [26]. In the present study, the reliability of 
this instrument was calculated to be 0.88 by the internal 
consistency calculated with Cronbach α value.

Maslach Burnout Inventory-Student Survey 
(MBI-SS)

In 2002, Schaufeli et al. designed Maslach Burnout 
Inventory-Student Survey (MBI-SS) to measure burn-
out. This scale contains 15 items based on a 7-point 
Likert-type scale from never=0 to always=6. The range 
of scores to be achieved was between 0 and 90. This 
questionnaire has three subscales of exhaustion (items: 
1-6), cynicism (items: 7-10), and reduced efficacy 
(items: 11-15). High scores on these three subscales in-
dicate academic burnout. In other words, scores from 0 
to 27, 28 to 54, and 55 to 90 indicate low, medium, and 
severe levels of academic burnout, respectively. Using 
exploratory factor analysis, Schaufeli et al. identified 
three components of exhaustion, cynicism, and reduced 
efficacy, which together explain 58% of the variance of 
the questionnaire, and the internal consistency coeffi-
cients by the Cronbach α values were 0.74 for exhaus-
tion, 0.79 for cynicism, and 0.76 for reduced efficacy 
[27]. This questionnaire was translated into Persian in 
Iran by Hashemi Sheikh Shabani and associates, and its 
psychometric properties were examined. The confirma-
tory factor analysis results showed that the three com-
ponents of exhaustion, cynicism, and reduced efficacy 
were confirmed in the Iranian sample, and the Cronbach 
α coefficients were obtained for the subscales of exhaus-
tion as 0.78, cynicism 0.82, and reduced efficacy 0.68. 
these values indicate the proper reliability of this tool 
[25]. In the present study, the tool reliability was ob-
tained by calculating the internal consistency with the 
Cronbach α values of 0.88 for the exhaustion, 0.90 for 
the cynicism, and 0.84 for the reduced efficacy. 

Statistical analysis

The obtained data were analyzed using SPSS version 
19. According to the type of the variables, frequency, 
percentage, mean, standard deviation, and median in-
dices were used to describe data. The Kolmogorov-
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Smirnov test was performed to evaluate the normal 
distribution of the main variables CDAS, MBI-SS, and 
GPA. The Mann-Whitney U test was used to compare 
CDAS scores based on demographic information, and 
the independent t-test was used to compare MBI-SS and 
GPA. The partial Spearman correlation coefficient was 
used to examine the correlation among variables. The 
Chi-square test was also used to evaluate the relation-
ship between the levels of CDAS and MBI-SS levels. A 
P value less than 0.05 was considered significant.

3. Results

Out of 150 participants, 138 returned the question-
naires, (73 stagers and 65 interns). The participation rate 
of this study was 92%. The Mean±SD age of participants 
was 24.44±1.84 years. Of the total respondents, 53.6% 
(74 individuals) were interns, and 68.1% (94 individu-
als) were female; 89.1% (123 individuals) were single; 
89.9% (124 individuals) lived in a private house, and 
the rest of the participants lived in a dormitory. The 
Mean±SD GPA of the participants was 16.76±1.30. Ta-
ble 1 presents the mean anxiety, academic burnout, and 
GPA score according to the study variables.

According to Table 2, academic burnout was signifi-
cantly higher in male students than in female students 
(t=-2.01, P=0.04). The GPA was significantly higher in 
students under 24 years old (t=4.71, P=0.01). Of total, 26 
students (18.8%) had high academic burnout. 

The results of the partial correlation coefficient, ac-
cording to Table 3, showed a direct and weak correlation 
between CDAS and MBI-SS adjusted for sex (r=0.346; 
P=0.001). But GPA was not significantly correlated with 
CDAS (r=-0.042; P=0.623) and MBI-SS (r=-0.078; 
P=0.365) (Table 1). The percentage of high academic 
burnout in those with high anxiety was 33% compared 
to 18% among individuals with moderate and low anxi-

ety levels. Though, the association was not significant 
(χ2=2.636; P=0.621).

4. Discussion

This study aimed to investigate COVID-19 anxiety, 
burnout, and academic achievement in stagers and in-
terns of Guilan University of Medical Sciences. The re-
sults showed that 19% of students had high academic 
burnout. Also, the burnout score in male students was 
significantly higher than in female ones. On the other 
hand, there was a positive correlation between burnout 
and COVID-19 anxiety. These results were consistent 
with the studies of Wang et al. [13], Jiang et al. [14], and 
Moreno-Fernandez et al. [15].

COVID-19 pandemic has created significant stress and 
anxiety in medical students, which affected their aca-
demic performance [16]. In other words, it can be stated 
that academic burnout can lead to non-participation and 
reduce the energy needed to carry out activities. Thus, 
students who feel academic burnout do not have an in-
centive to participate in educational activities, impairing 
their academic performance [9]. Dilapidated students 
often lack interest, and the monotony of educational ac-
tivities is tedious for them. They usually have symptoms 
such as apathy towards the curriculum, a sense of mean-
inglessness, and inability to learn the curriculum. Finally, 
they experience decreased academic performance [9]. 
Over the past year, the COVID-19 epidemic has had far-
reaching consequences at the academic and educational 
levels. In this regard, many studies have been conducted 
on the effects of the COVID-19 epidemic on students’ 
academic performance. Most of them reported decreased 
academic performance and increased academic burnout 
in many students [28, 29]. In this regard, Wang et al., in a 
study, showed that 39.29% of students had burnout [13]. 
In another study, Jiang et al. found that students who used 
social media were significantly more likely to have anxi-

Table 1. CDAS, MBI-SS, and GPA scores and partial correlations (n=138)

Item Mean±SD Range Median Z (P)
r (p)

CDAS MBI-SS

CDAS 10.97±9.53 1-54 8 1.968 (0.001) 1

MBI-SS 44.23±10.95 22-90 43 0.780 (0.577) 0.346 (0.001) 1

GPA 16.76±1.30 14-19 17 1.120 (0.162) -0.042 (0.623) -0.078 (0.365)

Z: Kolmogorov-Smirnov test; P: significance level; r: partial Spearman correlation; GPA: Grade Point Average; MBI-SS: Maslach Burnout 
Inventory-Student Survey; CDAS: Corona Disease Anxiety Scale

Saberi A, et al. Anxiety, Academic Burnout, and Achievement Among Medical Students. Caspian J Health Res. 2021; 6(3):73-80. 



77

September 2021, Volume 6, Issue 3

ety and burnout. In contrast, students with higher psycho-
logical capital were found to experience less burnout and 
anxiety [14]. Given the impact that hospital activities dur-
ing the COVID-19 epidemic have had on medical student 
burnout, studies show that universities, hospitals, and 
families should provide the necessary social support for 
medical students to reduce burnout and increase academ-
ic achievement in stagers intern students studying [30]. 

On the other hand, in relation to academic achieve-
ment, it was found that the GPA of students under 24 
years old was higher than other students. This result indi-
cates the better academic performance of lower semester 
students. These results are consistent with the findings 
of studies by Jan SU et al. [21], Fawaz et al. [22], and 
Lasheras et al. [23].

Students’ academic achievement is one of the most 
critical indicators in the evaluation of higher education, 
and all system efforts should be invested in this area [18]. 
Academic achievement is usually measured in various 
ways, including the degree of achievement in each train-
ing course separately, the achievement of the set of train-
ing courses, or the annual GPA. Identifying the factors 
affecting students’ academic achievement creates an ap-
propriate approach to plan and develop educational pro-
grams to achieve the best possible results for students 
[20]. Because of the COVID-19 pandemic, many medi-
cal students have not received in-person clinical training 
in practical classes, and their academic performance has 
dropped significantly. Accordingly, high-quality virtual 
and e-learning should be provided for the students. De-
Pietro et al. examined the experiences of a radiology vid-

Table 2. The scores of anxiety, academic burnout and academic achievement according to the study variables

Items No.(%)
CDAS MBI-SS GPA

Mean±SD U (P) Mean±SD t (P) Mean±SD t (P)

Age (y)
≤24 74(53.6) 10.47±8.22

-0.08 (0.93)
42.63±10.68

-1.87 (0.06)
17.21±1.25

4.71 (0.01)
≥25 64(46.4) 11.56±10.89 46.07±11.06 16.24±1.16

Educational 
Status

Stager 73(52.9) 10.84±8.19
-0.90 (0.36)

44.64±9.89
0.46 (0.64)

16.85±1.36
0.87 (0.38)

Interns 65(47.1) 11.12±10.91 43.76±12.12 16.66±1.24

Sex
Female 94(68.1) 11.22±9.66

-0.50 (0.61)
42.95±10.53

-2.01 (0.04)
16.77±1.32

0.16 (0.86)
Male 44(31.9) 10.45±9.34 46.95±11.46 16.73±1.28

Marital Status
Single 123(89.1) 11.03±9.66

-0.14 (0.88)
44.26±10.99

0.11 (0.91)
16.80±1.32

1.00 (0.31)
Married 15(10.9) 10.53±8.70 43.93±11.05 16.44±1.11

Location
Home 124(89.9) 10.87±9.53

-0.88 (0.37)
44.10±11.34

-0.40 (0.68)
16.80±1.30

1.18 (0.23)
Dormitory 14(10.1) 11.92±9.87 45.35±6.87 16.37±1.33

GPA: Grade Point Average; MBI-SS: Maslach Burnout Inventory-Student Survey; CDAS: Corona Disease Anxiety Scale; U: Mann-
Whitney U test; P: significance level; t: independent samples test

Table 3. The Chi-square test result for the relationships between CDAS and MBI-SS levels

CDAS
MBI-SS, No.(%)

Total χ2 (P)
High, ≥55 Moderate, 28-54 Low, ≤27

High, ≥30 3 (33) 6 (67) 0 9

2.636 (0.621)Moderate, 17-29 3 (18) 13 (76) 1 (6) 17

Low, ≤16 20 (18) 90 (80) 2 (2) 112

CDAS: Corona Disease Anxiety Scale; MBI-SS: Maslach Burnout Inventory-Student Survey; χ2: the Chi-square value; P: significance level
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eo training course during the COVID-19 epidemic [31]. 
Their finding showed that video classes were suitable for 
teaching purposes. So, it is necessary to accommodate 
the medical education system with the emerging situa-
tion and making the best of virtual classes [32]. 

The present study had some limitations to address. The 
statistical population of this study was medical stagers 
and interns studying at Guilan University of Medical 
Sciences in the academic year 2020-2021. Therefore, 
caution should be exercised in generalizing the results to 
other groups and regions. Another major limitation of this 
study is the cross-sectional nature of the study that ob-
scures any temporal association between study variables. 
Besides, the students’ grade point average was obtained 
before the COVID-19 epidemic, so we are uncertain that 
COVID-19 anxiety is related to academic achievement 
and has been affected by pandemic conditions. 

Given that it is unclear when the COVID-19 epidemic 
will end, the Ministry of Health, university officials, 
and experts must ensure that stagers and intern medi-
cal students study at the appropriate level in terms of 
academic achievement and practice. They should also 
prepare intensive classes to bring the scientific and edu-
cational level of students to the desired level. To reduce 
academic burnout and anxiety, it is also necessary to 
hold workshops and training to increase resilience and 
psychological flexibility in stagers and interns studying. 

5. Conclusion

The present study results showed that stagers and 
intern medical students had high academic burnout 
during the COVID-19 epidemic, and there was a weak 
and direct association between academic burnout and 
COVID-19 anxiety. The study results can be used to 
plan educational programs to empower medical stu-
dents during the COVID-19 epidemic and beyond.

Ethical Considerations

Compliance with ethical guidelines

This research was registered with the ID of IR.GUMS.
REC.1399.464 in the Research Ethics Committee of 
Guilan University of Medical Sciences.

Funding

This study was sponsored by the Research Deputy of 
Guilan University of Medical Sciences.

Authors' contributions

Conceptualization and supervision: Alia Saberi, Saj-
jad Saadat; Methodology: Sajjad Saadat, Ali Ashraf, 
Hamidreza Hatamian; Data collection: Tina Nabatchi 
Ahmadi; writing– review & editing: Sajjad Saadat, Far-
zin Bagheri Sheykhangafshe; Writing – original draft 
and funding acquisition, resources: Alia Saberi, Sajjad 
Saadat, Marjan Entezari. 

Conflict of interest

The authors declared no conflict of interest.

Acknowledgments

We appreciate Guilan University of Medical Sciences, 
the Clinical Research Development Unit of Poursina Hos-
pital, and all students participating in the research.

References
[1] Cucinotta D, Vanelli M. WHO declares COVID-19 a pan-

demic. Acta Bio Medica. 2020; 91(1):157-60. [DOI:10.23750/
abm.v91i1.9397] [PMID] [PMCID]

[2] Yörük S, Güler D. The relationship between psychological 
resilience, burnout, stress, and sociodemographic factors with 
depression in nurses and midwives during the COVID‐19 
pandemic: A cross‐sectional study in Turkey. Perspect Psychi-
atr Care. 2021; 57(1):390-8. [DOI:10.1111/ppc.12659] [PMID]

[3] Jones JH, Salathe M. Early assessment of anxiety and 
behavioral response to novel swine-origin influenza A 
(H1N1). PLoS One. 2009; 4(12):e8032. [DOI:10.1371/journal.
pone.0008032] [PMID] [PMCID]

[4] Waterman S, Hunter EC, Cole CL, Evans LJ, Greenberg N, Ru-
bin GJ, et al. Training peers to treat Ebola centre workers with 
anxiety and depression in Sierra Leone. Int J Soc Psychiatry. 
2018; 64(2):156-65. [DOI:10.1177/0020764017752021] [PMID]

[5] Xin M, Luo S, She R, Yu Y, Li L, Wang S, et al. Negative cog-
nitive and psychological correlates of mandatory quarantine 
during the initial COVID-19 outbreak in China. Am Psychol. 
2020; 75(5):607-17. [DOI:10.1037/amp0000692] [PMID]

[6] Haig-Ferguson A, Cooper K, Cartwright E, Loades ME, 
Daniels J. Practitioner review: Health anxiety in children 
and young people in the context of the COVID-19 pandemic. 
Behav Cogn Psychother. 2021; 49(2):129-43. [DOI:10.1017/
S1352465820000636] [PMID] [PMCID]

[7] Lorente L, Vera M, Peiró T. Nurses’ stressors and psycholog-
ical distress during the COVID‐19 pandemic: The mediating 
role of coping and resilience. J Adv Nurs. 2021; 77(3):1335-44. 
[DOI:10.1111/jan.14695] [PMID] [PMCID]

Saberi A, et al. Anxiety, Academic Burnout, and Achievement Among Medical Students. Caspian J Health Res. 2021; 6(3):73-80. 

https://doi.org/10.23750/abm.v91i1.9397
https://pubmed.ncbi.nlm.nih.gov/32191675/
http://www.ncbi.nlm.nih.gov/pmc/articles/pmc7569573/
https://doi.org/10.1111/ppc.12659
https://www.ncbi.nlm.nih.gov/pubmed/33103773
https://doi.org/10.1371/journal.pone.0008032
https://doi.org/10.1371/journal.pone.0008032
https://www.ncbi.nlm.nih.gov/pubmed/19997505
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2779851
https://doi.org/10.1177/0020764017752021
https://www.ncbi.nlm.nih.gov/pubmed/29432085
https://doi.org/10.1037/amp0000692
https://www.ncbi.nlm.nih.gov/pubmed/32673008
https://doi.org/10.1017/S1352465820000636
https://doi.org/10.1017/S1352465820000636
https://www.ncbi.nlm.nih.gov/pubmed/32829718
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7503041
https://doi.org/10.1111/jan.14695
https://www.ncbi.nlm.nih.gov/pubmed/33210768
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7753515


79

September 2021, Volume 6, Issue 3

[8] Yakar B, Kaygusuz TÖ, Pirincci E, Önalan E, Ertekin YH. 
Knowledge, attitude and anxiety of medical students about 
the current COVID-19 outbreak in Turkey. Fam Pract Palliat 
Care. 2020; 5(2):36-44. [DOI:10.22391/fppc.737469]

[9] Stacey A, D’Eon M, Madojemu G. Medical student stress and 
burnout: Before and after COVID-19. Can Med Educ J. 2020; 
11(6):e204-5. [DOI:10.36834/cmej.70305] [PMID] [PMCID]

[10] Daumiller M, Rinas R, Hein J, Janke S, Dickhäuser O, 
Dresel M. Shifting from face-to-face to online teaching dur-
ing COVID-19: The role of university faculty achievement 
goals for attitudes towards this sudden change, and their 
relevance for burnout/engagement and student evaluations 
of teaching quality. Comput Hum Behav. 2021; 118:106677. 
[DOI:10.1016/j.chb.2020.106677]

[11] Zhang JY, Shu T, Xiang M, Feng ZC. Learning burnout: 
Evaluating the role of social support in medical students. Front 
Psychol. 2021; 12:625506. [DOI:10.3389/fpsyg.2021.625506] 
[PMID] [PMCID]

[12] Tüfekçi Ş, Böke H. Examination of the perceptions of self-
sufficiency and burnout levels of students of the sports sci-
ence faculty during the COVID-19 pandemic. Phys Educ 
stud. 2021; 25(1):28-35. [DOI:10.15561/20755279.2021.0104]

[13] Wang J, Bu L, Li Y, Song J, Li N. The mediating effect of 
academic engagement between psychological capital and 
academic burnout among nursing students during the COV-
ID-19 pandemic: A cross-sectional study. Nurse Educ Today. 
2021; 102:104938. [DOI:10.1016/j.nedt.2021.104938] [PMID]

[14] Jiang Y. Mobile social media usage and anxiety among 
university students during the COVID-19 pandemic: The 
mediating role of psychological capital and the moderating 
role of academic burnout. Front Psychol. 2021; 12:612007. 
[DOI:10.3389/fpsyg.2021.612007] [PMID] [PMCID]

[15] Moreno-Fernandez J, Ochoa JJ, Lopez-Aliaga I, Alferez MJM, 
Gomez-Guzman M, Lopez-Ortega S, et al. Lockdown, emo-
tional intelligence, academic engagement and burnout in phar-
macy students during the quarantine. Pharmacy (Basel). 2020; 
8(4):194. [DOI:10.3390/pharmacy8040194] [PMID] [PMCID]

[16] Fernández-Castillo A. State-anxiety and academic burnout 
regarding university access selective examinations in Spain 
during and after the COVID-19 lockdown. Front Psychol. 2021; 
12:621863 [DOI:10.3389/fpsyg.2021.621863] [PMID] [PMCID]

[17] Zis P, Artemiadis A, Bargiotas P, Nteveros A, Hadjigeor-
giou GM. Medical studies during the COVID-19 pandemic: 
The impact of digital learning on medical students’ burnout 
and mental health. Int J Environ Res Public Health. 2021; 
18(1):349. [DOI:10.3390/ijerph18010349] [PMID] [PMCID]

[18] Arslan G, Yıldırım M, Zangeneh M. Coronavirus anxiety and 
psychological adjustment in college students: Exploring the 
role of college belongingness and social media addiction. Int J 
Ment Health Addict. 2021. [DOI:10.1007/s11469-020-00460-4]

[19] Chen CH, Yang YC. Revisiting the effects of project-based 
learning on students’ academic achievement: A meta-analy-
sis investigating moderators. Educ Res Rev. 2019; 26:71-81. 
[DOI:10.1016/j.edurev.2018.11.001]

[20] Jeno LM, Danielsen AG, Raaheim A. A prospective in-
vestigation of students’ academic achievement and dropout 
in higher education: A self-determination theory approach. 
Educ Psychol. 2018; 38(9):1163-84. [DOI:10.1080/01443410.2
018.1502412]

[21] Jan SU, Anwar MA, Warraich NF. The relationship be-
tween emotional intelligence, library anxiety, and academic 
achievement among the university students. J Libr Inf Sci. 
2020; 52(1):237-48. [DOI:10.1177/0961000618790629]

[22] Fawaz M, Samaha A. E‐learning: Depression, anxiety, and 
stress symptomatology among Lebanese university students 
during COVID‐19 quarantine. Nurs Forum. 2021; 56(1):52-7. 
[DOI:10.1111/nuf.12521] [PMID]

[23] Lasheras I, Gracia-García P, Lipnicki DM, Bueno-Notivol J, 
López-Antón R, de la Cámara C, et al. Prevalence of anxiety 
in medical students during the COVID-19 pandemic: A rapid 
systematic review with meta-analysis. Int J Environ Res Pub-
lic Health. 2020; 17(18):6603. [DOI:10.3390/ijerph17186603] 
[PMID] [PMCID]

[24] Chow SC, Shao J, Wang H, Lokhnygina Y. Sample size 
calculations in clinical research. Boca Raton: Chapman and 
Hall/CRC; 2017. [DOI:10.1201/9781315183084]

[25] Hashemi Sheykhshabani SE, Bazrafkan H, Azizi M. [Fac-
tor structure of Maslach burnout inventory student sur-
vey in female university students (Persian)]. Q J Women’s 
Stud Sociol Psychol. 2013; 11(1):175-204. [DOI:10.22051/
JWSPS.2014.1464]

[26] Alipour A, Ghadami A, Alipour Z, Abdollahzadeh H. [Pre-
liminary validation of the Corona Disease Anxiety Scale (CDAS) 
in the Iranian sample (In Persian)]. Q J Health Psychol. 2020; 
8(32):163-75. http://hpj.journals.pnu.ac.ir/article_6571_en.html

[27] Schaufeli WB, Martinez IM, Pinto AM, Salanova M, Bakker 
AB. Burnout and engagement in university students: A cross-
national study. J Cross Cult Psychol. 2002; 33(5):464-81. [DOI:
10.1177/0022022102033005003]

[28] Iglesias-Pradas S, Hernández-García Á, Chaparro-Peláez 
J, Prieto JL. Emergency remote teaching and students’ aca-
demic performance in higher education during the COV-
ID-19 pandemic: A case study. Comput Human Behav. 2021; 
119:106713. [DOI:10.1016/j.chb.2021.106713]

[29] Clark A, Nong H, Zhu H, Zhu R. Compensating for aca-
demic loss: Online learning and student performance during 
the COVID-19 pandemic. China Econ Rev. 2021; 68:101629. 
[DOI:10.1016/j.chieco.2021.101629]

[30] Mittal R, Su L, Jain R. COVID-19 mental health conse-
quences on medical students worldwide. Journal of Commu-
nity Hospital Internal Medicine Perspectives. 2021; 11(3):296-8. 
[DOI:10.1080/20009666.2021.1918475] [PMID] [PMCID]

[31] DePietro DM, Santucci SE, Harrison NE, Kiefer RM, Trero-
tola SO, Sudheendra D, et al. Medical student education dur-
ing the COVID-19 pandemic: Initial experiences implement-
ing a virtual interventional radiology elective course. Acad 
Radiol. 2021; 28(1):128-35. [DOI:10.1016/j.acra.2020.10.005] 
[PMID] [PMCID]

[32] Chao TN, Frost AS, Brody RM, Byrnes YM, Cannady 
SB, Luu NN, et al. Creation of an interactive virtual surgi-
cal rotation for undergraduate medical education during 
the COVID-19 pandemic. J Surg Educ. 2021; 78(1):346-50. 
[DOI:10.1016/j.jsurg.2020.06.039] [PMID] [PMCID]

Saberi A, et al. Anxiety, Academic Burnout, and Achievement Among Medical Students. Caspian J Health Res. 2021; 6(3):73-80. 

https://doi.org/10.22391/fppc.737469
https://doi.org/10.36834/cmej.70305
https://www.ncbi.nlm.nih.gov/pubmed/33349785
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7749663
https://doi.org/10.1016/j.chb.2020.106677
https://doi.org/10.3389/fpsyg.2021.625506
https://www.ncbi.nlm.nih.gov/pubmed/33692725
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7937700
https://doi.org/10.15561/20755279.2021.0104
https://doi.org/10.1016/j.nedt.2021.104938
https://www.ncbi.nlm.nih.gov/pubmed/33934039
https://doi.org/10.3389/fpsyg.2021.612007
https://www.ncbi.nlm.nih.gov/pubmed/33613391
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7892454
https://doi.org/10.3390/pharmacy8040194
https://www.ncbi.nlm.nih.gov/pubmed/33105864
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7711796
https://doi.org/10.3389/fpsyg.2021.621863
https://www.ncbi.nlm.nih.gov/pubmed/33584481
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7873299
https://doi.org/10.3390/ijerph18010349
https://www.ncbi.nlm.nih.gov/pubmed/33466459
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7796433
https://doi.org/10.1007/s11469-020-00460-4
https://doi.org/10.1016/j.edurev.2018.11.001
https://doi.org/10.1080/01443410.2018.1502412
https://doi.org/10.1080/01443410.2018.1502412
https://doi.org/10.1177/0961000618790629
https://doi.org/10.1111/nuf.12521
https://www.ncbi.nlm.nih.gov/pubmed/33125744
https://doi.org/10.3390/ijerph17186603
https://www.ncbi.nlm.nih.gov/pubmed/32927871
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7560147
https://doi.org/10.1201/9781315183084
https://dx.doi.org/10.22051/jwsps.2014.1464
http://hpj.journals.pnu.ac.ir/article_6571_en.html
https://doi.org/10.1177/0022022102033005003
https://doi.org/10.1177/0022022102033005003
https://doi.org/10.1016/j.chb.2021.106713
https://doi.org/10.1016/j.chieco.2021.101629
https://doi.org/10.1016/j.acra.2020.10.005
https://www.ncbi.nlm.nih.gov/pubmed/33132008
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7572083
https://doi.org/10.1016/j.jsurg.2020.06.039
https://www.ncbi.nlm.nih.gov/pubmed/32654999
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC7328635


This Page Intentionally Left Blank


