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Background: The purpose of this study was to assess the mental health status of

medical students engaged in online learning at home during the pandemic, and explore

the potential risk factors of mental health.

Methods: A cross-sectional study was conducted via an online survey among 5,100

medical students from Wannan Medical College in China. The Depression, Anxiety and

Stress scale (DASS-21) was used to measure self-reported symptoms of depression,

anxiety, and stress among medical students during online learning in the pandemic.

Results: In total, 4,115 participants were included in the study. The prevalence

symptoms of depression, anxiety, and stress were 31.9, 32.9, and 14.6%, respectively.

Depression was associated with gender, grade, length of schooling, relationship with

father, students’ daily online learning time, and students’ satisfaction with online learning

effects. Anxiety was associated with gender, length of schooling, relationship with

father, relationship between parents, students’ daily online learning time, and students’

satisfaction with online learning effects. Stress was associated with grade, relationship

with father, relationship between parents, students’ daily online learning time, and

students’ satisfaction with online learning effects.

Conclusions: Nearly one-third of medical students survived with varying degrees

of depression, anxiety, and stress symptoms during online learning of the COVID-19

pandemic. Gender, grade, length of schooling, family environment, and online

learning environment play vital roles in medical students’ mental health. Families and

schools should provide targeted psychological counseling to high-risk students (male,

second-year and third-year, four-year program). The findings of this study can provide

reference for educators to cope with the psychological problems and formulate the

mental health curriculum construction among medical students during online learning.
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INTRODUCTION

Since December 2019, the coronavirus disease 2019 (COVID-19)
has spread rapidly in China and around the world (1). As of April
5, 2020, there were more than 1.20 million diagnosed cases and
more than 68,000 deaths in 215 countries and regions around
the world (2). The WHO classified COVID-19 as a pandemic on
March 11, 2020 (3). As of 24:00, May 31, 2020, a total of 83,001
COVID-19 cases had been confirmed and 4,634 people had died
due to COVID-19-related illnesses in China (4).

COVID-19 is a respiratory infectious disease with strong
transmission intensity (5). In order to control the spread of the
epidemic, strict traffic control has been implemented throughout
China, and a large number of university students have been
implemented strict self-isolation in their hometowns (6). In order
to solve the problem of students unable to study in school, the
Department of Education of Anhui Province (China) issued a
notice On February 24, 2020: all kinds of schools (universities,
middle schools, etc.) in Anhui Province postponed the opening of
classes, and implemented the online education on March 2, 2020
(7). In response to theMinistry of Education’ s call for “Disrupted
classes, undisrupted learning,” teachers have begun to prepare
for online learning from mid-February. For the first time, the
teaching and learning of all courses has completely changed from
offline to online, which is undoubtedly a severe test for college
students who are used to classroom learning (8).

As a global public health event, COVID-19 can lead to
psychological crises such as acute stress disorder, post-traumatic
stress disorder (PTSD), anxiety, and depression (9). Several
studies have indicated that the outbreak of infectious diseases
causes mental health problems (10–13). After the occurrence of
severe acute respiratory syndrome (SARS), the positive detection
rate of PTSD in first-line medical workers was 25.8%, while
the total score of anxiety and depression of medical students
was significantly higher than that of medical workers (14).
During the COVID-19 pandemic, the mental health of patients
and front-line medical staff has received significant attention
(10, 15). Medical students have more academic pressure, and
they are at higher risk of mental diseases, such as anxiety
and suicidal ideation (16, 17). As a new force in the medical
field, medical students have insufficient clinical experience and
no opportunity to participate in the front-line anti-epidemic
work. Ye et al. reported that medical students were suffering
from more stress than non-medical students (18). During the
period of home isolation, medical students have reduced social
contact and support from peers (6, 19). A systematic review from
100 eligible studies indicated that social support was associated
with depression protection, and parental support was the most
important among adolescents (20). During the period of home
isolation, the COVID-19 pandemic had a negative impact on the
mental health of college students (21, 22). For college students
who are used to classroom learning, online teaching may have
a certain impact on their psychology (23). The study studied by
Zhang et al. indicated that the percentage of learning burnout
among medical students engaged in online learning was as high
as 46.05% (24). The above researches suggests that medical
students engaged in online learning during the epidemic might

be more prone to develop negative psychological, owning to face
the double pressure of the pandemic and online learning.

Therefore, mental health of medical students engaged
in online learning should cause concern. This study
first investigated the mental health of medical students
during online learning after the outbreak of COVID-
19 in China, and further examined the potential risk
factors of mental health. The results of this study can
provide a theoretical basis for psychological intervention
for medical students. This study will also strengthen the
impact of medical education and provide reference for
better creating innovative online teaching strategies among
medical students.

METHODS

Participants and Procedure
The participants of this study were medical students who
participated in online learning in the 2019/2020-2 semester
from Wannan Medical College in Anhui Province, China.
The school has a total of 15,813 students in the 2019/2020-
2 semester, including 18 majors with four-year programs and
7 majors with five-year programs. Different majors include 2–
30 classes, with about 25–33 students in each class. Students
in grades 4 and 5 participated in their internship and did not
need to partake the school’s online learning. All students in
grades 1–3 (10,923 students) participated in online learning.
Using stratified random cluster sampling method, 5,100 students
in 170 classes were selected as the participants. The specific
implementation method was as follows: (1) Firstly, we stratified
the students according to the length of schooling (four-year
programs and five-year programs), and then stratified according
to the majors; (2) Secondly, 40–50% of classes in each grade
(grade 1–3) were randomly selected from different majors; and
(3) Finally, the researcher contacted the counselors of each grade
in different majors to count the numbers of students in the
selected class.

As the students were required to quarantine online learning
at home, a web-based survey was distributed through the
Wenjuan platform (https://www.wenjuan.com/list/). Before the
formal survey, we selected 10 students to conduct an online
pre-survey. According to the results of students’ feedback, the
questionnaire was revised and improved. The formal survey
period was from June 1 to June 15, 2020. The counselor sent
the online questionnaire to the students via WeChat and QQ.
The purpose of the online survey and the precautions for filling
in the online questionnaire was told to the students by the
counselor. Students were informed that they could participate in
the survey voluntarily. The survey took about five min on average
to complete. This study was approved by School of Public Health
of Wannan Medical College (LL-2020BH2086).

A total of 4,356 online questionnaires surveys were collected.
However, 241 participants were excluded from analysis because
they took too little time (5–30 s) to complete the questionnaire.
Finally, 4,115 respondents were included in the final analysis
(80.69% response rate: 4115/5100).
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Survey Instrument
The structured questionnaire included the following four aspects:
basic information, online learning, family factors, and the mental
health of students.

The basic information included gender (male, female), age,
grade (first-year, second-year, third-year), length of schooling
(four-year program, five-year program), birthplace (city, town,
village), father’s education level (primary school or below, junior
high school, senior high school, junior college, bachelor degree
and above), mother’s education level (primary school or below,
junior high school, senior high school, junior college, bachelor
degree and above), the records of students in the class in the past
six months (top-grade, middle-grade, bottom-grade).

The online learning-related information included students’
daily online learning time (0–2 h, 2–4 h, ≥4 h) and students’
satisfaction with online learning effects (satisfied, general,
dissatisfied). Family factors included the relationship between
parents (good, general, poor), relationship with mother (good,
general, poor), and relationship with father (good, general, poor).

The Chinese version of the 21-item Depression Anxiety
Stress Scale (DASS-21) was used to measure the mental health
of medical students (25). Each item was scored on a 4-point
Likert scale from 0 (did not apply to me at all) to 3 (applied
to me very much or most of the time). A total of 21-items
included three subscales: depression (questions 3, 5, 10, 13,
16, 17, and 21), anxiety (questions 2, 4, 7, 9, 15, 19, and 20),
and stress (questions 1, 6, 8, 11, 12, 14, and 18). The three
subscales were divided into five levels as follows: depression
(normal, 0–9 scores; mild, 10–13 scores; moderate, 14–20 scores;
severe, 21–27 scores; extremely severe, 28–42 scores), anxiety
(normal, 0–7 scores; mild, 8–9 scores; moderate, 10–14 scores;
severe, 15–19 scores; extremely severe, 20–42 scores), and stress
(normal, 0–14 scores; mild, 15–18 scores; moderate, 19–25
scores; severe, 26–33 scores; extremely severe, 34–42 scores) (26).
The scores of DASS 21 were divided into two groups of normal
and symptomatic (mild/moderate/severe/extremely severe). The
DASS-21 has good reliability and validity, which has been widely
used in college students (27–29). In present study, the Cronbach’s
α for the depression, anxiety, and stress subscale was 0.896, 0.859,
and 0.873, respectively, indicating a good internal consistency for
each subscale.

Data Analysis
Data were analyzed using SPSS 26.0 software. Descriptive
statistics were performed to reflect the basic characteristics
of students using mean (M) and standard deviation (SD) for
quantitative data and percentages for qualitative data.

Depression, anxiety, and stress subscale scores were classified
as normal and symptomatic (26). A Chi-square test which was
used to screen the candidate variables affecting the mental health
of medical students was performed to compare the prevalence
of symptoms of depression, anxiety, and stress in two (gender,
length of schooling) or more groups (grade, birthplace, father’s
education level, mother’s education level, the records of students
in the class in the past six months, students’ daily online
learning time, students’ satisfaction with online learning effects,

TABLE 1 | The characteristics of research participants (n = 4,115).

Variables Group Number Constituent ratio (%)

Gender Male 1,626 39.51

Female 2,489 60.49

Age (year),

mean ± SD

20.27 ± 1.30,

Range (17–26)

Birthplace City 943 22.92

Town 1,067 25.93

Village 2,105 51.15

Grade First-year 1328 32.27

Second-year 1,639 39.83

Third-year 1,148 27.90

Father’s education

level

Primary school

or below

763 18.54

Junior high

school

2,057 49.99

Senior high

school

738 17.93

Junior college 311 7.56

Bachelor degree

and above

246 5.98

Mother’s education

level

Primary school

or below

1,689 41.04

Junior high

school

1,586 38.54

Senior high

school

508 12.35

Junior college 225 5.47

Bachelor degree

and above

107 2.60

Relationship between

parents

Poor 155 3.77

General 772 18.76

Good 3,188 77.47

Relationship with

mother

Poor 36 0.88

General 517 12.56

Good 3,562 86.56

Relationship with

father

Poor 107 2.60

General 933 22.67

Good 3,075 74.73

The school records in

the class in the past

six months

Top-grade 1,500 36.45

Middle-grade 1,851 44.98

Bottom-grade 764 18.57

Online learning time

(hours)

0–2 350 8.50

2–4 794 19.30

≥4 2,971 72.20

Satisfaction with

online learning effects

satisfied 1,514 36.79

General 1,983 48.19

Dissatisfied 618 15.02
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the relationship between parents, relationship with mother, and
relationship with father).

The variables with P ≤ 0.1 in the univariate analysis (a
Chi-square test) were included in the multivariate regression
model: 9 variables for depression (gender, grade, length of
schooling, the relationship between parents, relationship with
mother, relationship with father, the records of students in the
class in the past six months, students’ daily online learning time,
and students’ satisfaction with online learning effects), 8 variables
for anxiety (gender, length of schooling, the relationship between
parents, relationship with mother, relationship with father, the
records of students in the class in the past six months, students’
daily online learning time, and students’ satisfaction with online
learning effects), and 10 variables for stress (gender, grade, length
of schooling, father’s education level, the relationship between
parents, relationship with mother, relationship with father, the
records of students in the class in the past six months, students’
daily online learning time, and students’ satisfaction with online
learning effects).

Finally, taking depression, anxiety, and stress (binary
dependent variables: normal vs. symptomatic) as dependent
variables, the multivariate logistic regression analysis (forward
method, 95% confidence interval) was used to explore the
potential associated factors of mental health among medical
students. A value of P < 0.05 (two-tailed) was considered
statistically significant.

RESULTS

Basic Characteristics of Medical Students
Among 4,115 medical students, 1,626 (39.51%) were males, and
ages ranged between 17 and 26 years (20.27 ± 1.30 years). 1,328
(32.27%), 1,639 (39.83%), and 1,148 (27.90%) students were from
the first, second, and third-year, respectively. In term of length
of schooling, five-year and four-year accounted for 56.82% and
43.18%, respectively. More than half (n= 2,105, 51.15%) students
were located in village.

Most of students reported that, they had a good relationship
with mother (86.56%) and father (74.73%), and their parents
had a good relationship (77.47%). With respect to students’
daily online learning time, 2,971 (72.20%) students studied for
4 h or more, 794 (19.30%) studied for 2–4 h, and 350 (8.50%)
students studied for <2 h. Lower than half of students (36.45%)
satisfied with the effect of online teaching, and 48.19% of
students were generally satisfiedwith online teaching. Other basic
characteristics was shown in Table 1.

Mental Health of Medical Students
Engaged in Online Learning at Home
During the Pandemic
The overall mean score for each of the DASS-21 subscales was
6.66 ± 7.17 for depression symptoms, 5.73 ± 6.34 for anxiety
symptoms, and 8.36 ± 7.20 for stress symptoms. 31.9, 32.9,
and 14.6% of participants were at symptomatic levels (mild to
extremely severe) according to depression (scores ≥10), anxiety
(scores ≥8), and stress scores (scores ≥15), respectively.

TABLE 2 | Distribution of all subjects’ grades in each DASS-21 subscale [n (%)]

(n = 4,115).

Group Depression Anxiety Stress

No symptoms 2,803 (68.1) 2,763 (67.1) 3,515 (85.4)

Mild 457 (11.1) 273 (6.6) 317 (7.7)

Moderate 674 (16.4) 782 (19.0) 175 (4.3)

Severe 107 (2.6) 146 (3.5) 77 (1.9)

Extremely severe 74 (1.8) 151 (3.7) 31 (0.8)

The prevalence of depression symptoms at mild, moderate,
severe, and extremely severe levels were 11.1, 16.4, 2.6, and
1.8%, respectively, and depression symptoms were mainly at
moderate level (16.4%). The prevalence of anxiety symptoms
at mild, moderate, severe, and extremely severe levels were 6.6,
19.0, 3.5, and 3.7%, respectively, and anxiety symptoms were
mainly at moderate level (19.0%). 7.7, 4.3, 1.9, and 0.8% of
participants were at mild, moderate, severe, and extremely severe
levels, respectively, and stress symptoms were mainly at mild
level (7.7%) (Table 2).

Factors Influencing Medical Students’
Mental Health During the Pandemic Online
Learning at Home
Univariate Analysis

The prevalence of symptoms of depression, anxiety, and stress
among males were higher than females (36.59 vs. 28.80%; 38.01
vs. 29.50%; 15.74 vs. 13.82%, respectively) (χ2 = 27.454, 32.344,
and 2.921; P < 0.001, P < 0.001, and P = 0.087, respectively).
The prevalence of symptoms of depression and anxiety among
students whose length of schooling is four-year were higher
than those of five-year (34.33 vs. 30.03%; 35.23 vs. 31.05%,
respectively) (χ2 = 8.603 and 7.980; P = 0.003 and P =

0.005, respectively) (Table 3).
The worse the relationship between parents, the relationship

with mother, and the relationship with father, the higher the
prevalence of symptoms of depression, anxiety, and stress
(depression: χ

2
trend = 109.115, 97.718, and 150.157; anxiety:

χ
2
trend = 78.498, 53.462, and 99.429; stress: χ

2
trend = 104.781,

29.606, and 87.859; P < 0.001). The prevalence of symptoms of
depression, anxiety, and stress was higher in the students with
the bottom-grade school records in the past half year, compared
with the students with themiddle- and the top-grades (P< 0.001)
(Table 3).

As students’ satisfaction with online teaching decreased, the
prevalence of symptoms of depression, anxiety and stress rose
(χ2

trend = 102.503, 66.339, and 102.992; all P < 0.001). The longer
the students’ online learning time, the lower the prevalence of
symptoms of depression, anxiety, and stress (χ2

trend = 69.284,
62.681, and 50.727; all P < 0.001) (Table 3).

Multivariate Analysis

Variables with P< 0.10 in univariate analysis were included in the
multivariate analysis: 9 variables for depression, 8 variables for
anxiety, and 10 variables for stress. Taking depression, anxiety,
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TABLE 3 | Comparison of mental health levels among medical students with different characteristics [n (%)].

Variables Group Depression Anxiety Stress

Gender Male (n = 1,626) 595 (36.59) 618 (38.01) 256 (15.74)

Female (n = 2,489) 717 (28.80) 734 (29.50) 344 (13.82)

χ
2 27.454 32.344 2.921

P <0.001 <0.001 0.087

Length of schooling Five-year 702 (30.03) 726 (31.05) 339 (14.50)

Four-year 610 (34.33) 626 (35.23) 261 (14.69)

χ
2 8.603 7.980 0.029

P 0.003 0.005 0.866

Grade First-year (n = 1,328) 383 (28.84) 415 (31.25) 140 (10.54)

Second-year (n = 1,639) 554 33.80) 561 (34.22) 267 (16.29)

Third-year (n = 1,148) 375 (32.66) 376 (32.75) 193 (16.81)

χ
2 8.761 2.957 25.825

P 0.013 0.228 <0.001

Birthplace City (n = 943) 299 (31.70) 295 (31.28) 140 (14.85)

Town (n = 1,067) 325 (30.46) 357 (33.46) 150 (14.05)

Village (n = 2,105) 688 (32.68) 700 (33.25) 310 (14.72)

χ
2 1.631 1.384 0.323

P 0.442 0.501 0.851

Father’s education level Primary school or below (n = 763) 258 (33.81) 264 (34.60) 128 (16.78)

Junior high school (n = 2,057) 644 (31.31) 661 (32.13) 274 (13.32)

Senior high school (n = 738) 230 (31.17) 249 (33.74) 108 (14.63)

Junior college (n = 312) 106 (33.97) 99 (31.73) 43 (13.78)

Bachelor degree and above (n = 245) 74 (30.20) 79 (32.25) 47 (19.18)

χ
2 2.745 2.02 9.905

P 0.601 0.732 0.042

Mother’s education level Primary school or below (n = 763) 563 (33.33) 584 (34.58) 254 (15.04)

Junior high school (n = 2,057) 482 (30.39) 494 (31.14) 224 (14.12)

Senior high school (n = 738) 158 (31.10) 163 (32.09) 70 (13.78)

Junior college (n = 312) 80 (35.56) 75 (33.33) 34 (15.11)

Bachelor degree and above (n = 245) 29 (27.10) 36 (33.64) 18 (16.82)

χ
2 5.927 4.555 1.295

P 0.205 0.336 0.862

Relationship between

parents

Good (n = 3,188) 877 (27.82) 937 (29.39) 386 (12.11)

General (n = 772) 343 (44.43) 336 (43.52) 150 (19.43)

Poor (n = 155) 82 (52.90) 79 (50.97) 64 (41.29)

χ
2 116.691 80.214 119.011

χ
2
trend 109.115 78.498 104.781

P <0.001 <0.001 <0.001

Relationship with mother Good (n = 3,562) 1,034

(29.03)

1,098

(30.82)

483 (13.56)

General (n = 517) 257 (49.71) 232 (44.87) 102 (19.73)

Poor (n = 36) 21 (58.33) 22 (61.11) 15 (41.67)

χ
2 100.612 53.536 35.19

χ
2
trend 97.718 53.462 29.606

P <0.001 <0.001 <0.001

Relationship with father Good (n = 3,075) 834 (27.12) 897 (29.17) 371 (12.07)

General (n = 933) 406 (43.52) 382 (40.94) 184 (19.72)

Poor (n = 107) 72 (67.29) 73 (68.22) 45 (42.06)

χ
2 151.991 107.264 100.274

χ
2
trend 150.157 99.429 87.859

P <0.001 <0.001 <0.001

(Continued)
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TABLE 3 | Continued

Variables Group Depression Anxiety Stress

The school records in

the class in the past six

months

Top-grade (n = 1,500) 385 (25.67) 433 (28.87) 208 (13.87)

Middle-grade (n = 1,851) 582 (31.44) 597 (32.25) 228 (12.32)

Bottom-grade (n = 764) 345 (45.16) 322 (42.15) 164 (21.47)

χ
2 88.84 41.019 37.305

χ
2
trend 81.804 36.369 15.091

P <0.001 <0.001 <0.001

Online learning time

(hours)

0–2 (n = 350) 165 (47.14) 162 (46.29) 89 (25.43)

2–4 (n = 794) 304 (38.29) 318 (40.05) 142 (17.88)

≥4 (n = 2,971) 843 (28.37) 872 (29.35) 369 (12.42)

χ
2 69.364 63.794 51.162

χ
2
trend 69.284 62.681 50.727

P <0.001 <0.001 <0.001

Satisfaction with online

learning effects

Satisfied (n = 1,514) 355 (23.45) 395 (26.09) 147 (9.71)

General (n = 1,983) 680 (34.29) 688 (34.69) 279 (14.07)

Dissatisfied (n = 618) 277 (44.82) 269 (43.53) 174 (28.16)

χ
2 102.538 66.361 120.696

χ
2
trend 102.503 66.339 102.992

P <0.001 <0.001 <0.001

and stress of medical students as dependent variables (0 = No,
1 = Yes), logistic regression analysis was conducted to explore
factors associated factors. The risk of depression was significantly
increased among medical students with the following variables:
males (OR = 1.304, 95% CI: 1.130–1.505), four-year programs
(OR = 1.277, 95% CI: 1.105–1.476), grade (second grade: OR
= 1.210, 95% CI: 1.021–1.434; third grade: OR = 1.304, 95%
CI: 1.081–1.572), relationship with father (poor: OR = 4.706,
95% CI: 3.036–7.296; general: OR = 1.618, 95% CI: 1.339–
1.955), the school records in the past six months (bottom: OR =

2.169, 95% CI: 1.784–2.638; middle: OR = 1.301, 95% CI: 1.109–
1.526), satisfaction with online learning effects (dissatisfied: OR
= 2.308, 95% CI: 1.873–2.844; general: OR = 1.596, 95% CI:
1.365–1.868), and online learning time (0–2 h: OR = 1.779,
95% CI: 1.400–2.259; 2–4 h: OR = 1.398, 95% CI: 1.177–1.660)
(Table 4).

The risk of anxiety was significantly increased among medical
students with the following variables: males (OR = 1.421,
95% CI: 1.235–1.634), four-year programs (OR = 1.224, 95%
CI: 1.068–1.403), the relationship between parents (general:
OR = 1.395, 95% CI: 1.124–1.732), relationship with father
(poor: OR = 3.609, 95% CI: 2.252–5.784; general: OR =

1.289, 95% CI: 1.054–1.576), the school records in the past
six months (bottom: OR = 1.580, 95% CI: 1.305–1.913),
satisfaction with online learning effects (dissatisfied: OR= 1.963,
95% CI: 1.602–2.405; general: OR = 1.422, 95% CI: 1.221–
1.655), and online learning time (0–2 h: OR = 1.684, 95%
CI: 1.332–2.129; 2–4 h: OR = 1.453, 95% CI: 1.229–1.718)
(Table 4).

The risk of stress was significantly increased among medical
students with the following variables: grade (second-year: OR
= 1.438, 95% CI: 1.143–1.810; third-year: OR = 1.633, 95%
CI: 1.279–2.086), the relationship between parents (poor: OR =

3.010, 95%CI: 1.992–4.547), relationship with father (poor: OR=

2.495, 95% CI: 1.507–4.132; general: OR= 1.378, 95% CI: 1.060–
1.793), the school records in the past six months (bottom: OR
= 1.587, 95% CI: 1.250–2.015), satisfaction with online learning
effects (dissatisfied: OR = 3.058, 95% CI: 2.368–3.950; general:
OR = 1.405, 95% CI: 1.127–1.750), and online learning time (0–
2 h: OR = 1.853, 95% CI: 1.394–2.463; 2–4 h: OR = 1.409, 95%
CI: 1.128–1.760) (Table 4).

DISCUSSION

Public health emergencies not only have a direct impact on
individual life and social economy, but also may lead to
individual psychological stress reaction, which threatens social
stability and economic development (30). COVID-19 is a large-
scale worldwide disaster in the 21st century. In a US study,
depressive symptoms were found to have increased from 8.5%
before COVID-19 to 27.8% during the outbreak (31). Evidence
from a systematic review and meta-analysis concluded that
COVID-19 pandemic had a negative impact on the mental
health of the global population, particularly medical workers
and quarantined persons (32). A cross-sectional survey among
the Iranian population found that compared with community
population, medical students had higher scores of stress, anxiety
and depression due to lower experience. At the same time, the
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TABLE 4 | Wald (forward) logistic regression analyses for factors associated with depression, anxiety, and stress of medical students (n = 4115).

Dependent

variable

Factors B Wald P OR 95% CI

Depression Gender (Male vs. female) 0.265 13.161 <0.001 1.304 1.130 1.505

Length of schooling (Four-year vs. Five year)

Grade (vs. First-year

0.245 10.998 0.001 1.277 1.105 1.476

Second-year 0.191 4.827 0.028 1.210 1.021 1.434

Third-year 0.265 7.704 0.006 1.304 1.081 1.572

Relationship with father (vs. Good)

General 0.481 24.802 <0.001 1.618 1.339 1.955

Poor 1.549 47.938 <0.001 4.706 3.036 7.296

The school records in the class in the past

six months (vs. Top-grade)

Middle-grade 0.263 10.457 0.001 1.301 1.109 1.526

Bottom-grade 0.774 60.171 <0.001 2.169 1.784 2.638

Satisfaction with online learning effects

(vs. Satisfied)

General 0.468 34.131 <0.001 1.596 1.365 1.868

Dissatisfied 0.837 61.618 <0.001 2.308 1.873 2.844

Online learning time (vs. ≥4h)

0–2 h 0.576 22.242 <0.001 1.779 1.400 2.259

2–4 h 0.335 14.579 <0.001 1.398 1.177 1.660

Anxiety

Gender (Male vs. female) 0.351 24.207 <0.001 1.421 1.235 1.634

Length of schooling (Four-year vs. Five year) 0.202 8.454 0.004 1.224 1.068 1.403

Relationship between parents (vs. Good)

General 0.333 9.147 0.002 1.395 1.124 1.732

Poor 0.360 3.451 0.063 1.433 0.980 2.094

Relationship with father (vs. Good)

General 0.254 6.109 0.013 1.289 1.054 1.576

Poor 1.283 28.443 <0.001 3.609 2.252 5.784

The school records in the class in the past

six months (vs. Top-grade)

Middle-grade 0.108 1.895 0.169 1.114 0.955 1.300

Bottom-grade 0.458 22.019 <0.001 1.580 1.305 1.913

Satisfaction with online learning effects

(vs. Satisfied)

General 0.352 20.606 <0.001 1.422 1.221 1.655

Dissatisfied 0.675 42.359 <0.001 1.963 1.602 2.405

Online learning time (vs. ≥ 4h)

0–2 h 0.521 18.950 <0.001 1.684 1.332 2.129

2–4 h 0.374 19.125 <0.001 1.453 1.229 1.718

Stress

Grade (vs. First-year)

Second-year 0.364 9.596 0.002 1.438 1.143 1.810

Third–year 0.490 15.423 <0.001 1.633 1.279 2.086

Relationship between parents (vs. Good)

General 0.242 2.804 0.094 1.273 0.960 1.690

Poor 1.102 27.401 <0.001 3.010 1.992 4.547

Relationship with father (vs. Good)

General 0.321 5.727 0.017 1.378 1.060 1.793

Poor 0.914 12.624 <0.001 2.495 1.507 4.132

The school records in the class in the past

six months (vs. Top-grade)

(Continued)
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TABLE 4 | Continued

Dependent

variable

Factors B Wald P OR 95% CI

Middle-grade −0.119 1.219 0.270 0.888 0.719 1.096

Bottom-grade 0.462 14.345 <0.001 1.587 1.250 2.015

Satisfaction with online learning effects

(vs. Satisfied)

General 0.340 9.176 0.002 1.405 1.127 1.750

Dissatisfied 1.118 73.358 <0.001 3.058 2.368 3.950

Online learning time (vs. ≥4h)

0–2 h 0.617 18.028 <0.001 1.853 1.394 2.463

2–4 h 0.343 9.109 0.003 1.409 1.128 1.760

compulsory measures from face-to-face teaching to completely
online teaching have become new challenges for medical students
(33). A comprehensive and large-scale study from 62 countries
(30,383 students) in the transition to one learning showed that
students were mainly concerned their future professional career
and studies, and experienced boredom and frustration (34). In
order to formulate the targeted psychological interventions, it is
essential to focus on the levels and associated factors of mental
health amongmedical students engaged in online learning during
the pandemic.

In the present study, the prevalence of depression, anxiety, and
stress symptoms among medical students during online learning
were 31.9, 32.9, and 14.6%, respectively, which was significantly
higher than the prevalence of students during the non-epidemic
period in China (35, 36). Our finding is different from a previous
study which showed the prevalence of depression and anxiety was
43.77 and 20.60%, respectively, during the COVID-19 pandemic
(37). In that study, Patient Health Questionnaire-9 items (PHQ-
9) and Self-Rating Anxiety Scale (SAS) which is different from
our study were used to measure the mental health of college
students, and only three-fifths (59.52%) were medical majors.
Due to the difference in education, the negative impact of the
COVID-19 pandemic on medical students and non-medical
students is different (38). The different mental health levels
among college students in different studies might be related
to different psychological scales and different types of students
(39). As we all know, the severity of the pandemic varies in
different countries, which may cause different degrees of negative
psychological impact. An online questionnaire survey conducted
in April 2020 among university students in Malaysia utilizing
the DASS 21 reported that the prevalence of depression, anxiety,
and stress were 29.4, 51.3, and 56.5%, respectively, which were
significantly different from our study (40). Combined with the
above research results, the COVID-19 pandemic had a negative
impact on the mental health of college students, especially
medical students. It is important to note that 4.4, 7.2, and 2.7%
of medical students reported that the symptoms of depression,
anxiety, and stress were at severe and extremely severe levels.
While college students with severe depression and anxiety
symptoms were at increased risk of suicidal behavior (41). The
study reported by Aristovnik et al. concluded that online learning

students were more likely to interrupt their studies and felt more
socially isolated, compared with students receiving traditional
education (34). Social isolation and loneliness increased the
risk of depression and anxiety (42). This cross-sectional survey
was nearing the end of online learning. Students often face
more serious pressure at the end of their study, mainly from
the pressure of examination (43). Therefore, it is necessary for
colleges and universities to pay special attention to the students
whose symptoms were at severe and extremely severe levels
and carry out targeted psychological interventions to prevent
students from committing suicide.

Multi-factor analysis in our study found that the risk of
depression and anxiety was significantly increased among males,
which was consistent with the findings from previous studies (28,
44, 45) Online learning at home requires greater self-discipline to
complete online courses, particularly in the earlier period when
students are adapting to the new system (34). Self-regulation
and self-management ability are very important in the process of
online learning (46). While, the self-management ability of males
was lower than that of females (47). Compared with females,
males may be less adaptable to online learning. According to
a study, males showed higher psychological pressure during
online learning (48). This survey was conducted in June, one
month before the final exam for medical students. Several studies
reported that most of medical students had exam anxiety (43–
49). For the above reasons, males are more likely to experienced
negative emotions such as anxiety and depression than females
engaged in online learning period in the pandemic. Thus, we
need to pay special attention to males. Compared with first-
year students, second-year and third-year students experienced
higher depression and stress, in agreement with other study (50).
It may be related to the fact first-year students mainly study
general education courses, and senior students mainly study
professional basic and education courses, which is much more
difficult than general education courses. The transition from
pre-clinical to clinical year is a major turning point, resulting
in significant changes in students’ learning needs and teaching
mode (51). Senior students experienced higher symptoms of
depression and stress, which may be due to the improper
adjustment of basic courses of online learning, resulting in more
worry about the final exam. A study from China reported that
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compared with first-year students, second-year and third-year
students were less satisfied with teachers’ teaching effectiveness
and teaching methods and arrangements (48). The study also
found that the risk of depression and anxiety was significantly
increased among medical students with four-year school year.
The four-year program has short professional years, many types
of medical courses, and great difficulty in course learning.
At the same time, these difficulties are exacerbated by the
unadaptability brought by the sudden online learning. Finally, it
has a negative impact on the mental health of medical students.
Online learning environment support was critical for relieving
the negative impacts of COVID-19 on the psychosocial health
among medical students (50). During the special period of
online learning, schools should pay attention to psychological
counseling and provide crisis-oriented psychological services,
especially the following groups of people: males, students with
four-year school year, and senior students.

Family is generally considered to be one of the most
influential factors in the social and psychological development
of adolescents (52, 53). Based on this research, several family
variables (relationship with mother, with father, and between
parents) seem to be related to the depression, anxiety, and
stress symptoms among medical students engaged in online
learning period in the pandemic. The parent-child relationship
plays a relatively key role in the development of the individual’s
psychological well-being and the cultivation of a good personality
(54). A systematic review from 100 eligible studies indicated that
social support was associated with depression protection, and
parental support was the most important among adolescents
(20). A harmonious parent-child relationship was more
conducive to the cultivation of students’ positive academic
emotions, which was beneficial to their mental health (55).
During this special period of online learning in the pandemic,
parents, especially fathers, should pay more attention to students’
thoughts and be aware of their psychological needs. At the
same time, parents should communicate more with their
children, so as to reduce students’ mental health problems in
special periods.

Our findings indicated that the students’ daily online learning
time was associated with the depression, anxiety, and stress.
Medical students who study online 0–2 and 2–4 h a day had
higher negative emotions. The short online learning time results
in less communication between students and teachers and
less communication between students and students (6, 19). A
recent study conducted in Switzerland on 236 students indicated
that less social contact has a negative psychological impact on
students during the COVID-19 pandemic (56). The present
study also demonstrated that as students’ satisfaction with
online learning effects decreased, the prevalence of symptoms
of depression, anxiety, and stress were found to rise both in
males and females, suggesting that teachers’ online learning
effects has a significant impact on students’ negative emotions.
The transition to online learning occurred suddenly, which
is a new challenge for both teachers and students (57). In
offline teaching, teachers can communicate face-to-face with
students, observe students’ listening status at any time, and
adjust the speed and content of lectures in time according

to students’ understanding of the course, which ensure the
effective transmission of knowledge (58). Students who used to
the traditional face-to-face classroom teaching method can not
fully accept online teaching in a short time. In a cross-sectional
study of 243 medical students found that 22.3% of medical
students perceived severe stress as they did not prefer online
learning and had difficulties in time management (51). A cross-
sectional survey from more than 13 medical schools in Libya
showed that most medical students (64.7%) did not think that
online learning could be easily implemented during the COVID-
19 pandemic (59). An online survey among 7,084 Chinese
college students indicated that percentage of psychological
pressure among college students who were unfamiliar with
the operation of the learning platform (32.9%) were higher
than that of students who were proficient (48). Another cross-
sectional survey of 99,559 valid samples from 90 medical
schools in China revealed that students’ satisfaction with their
current online education was positively correlated with their
previous learning experiences (60). In China, the vast majority of
medical students had online learning experience, and 36.84 and
35.00% of students were most familiar with recorded broadcast
courses and MOOCs (60). Therefore, teachers should choose
the teaching platform familiar to students for online teaching,
so as to improve the quality of online medical education. In
Chinese medical education, teachers prefer traditional teaching
methods, such as face-to-face teaching (60). Online education
has attracted global attention, but it is not common in China
(61). Therefore, in order to continuously and effectively carry
out online medical education and improve students’ satisfaction
with online learning, schools should provide more support
and training in teachers’ teaching. Before carrying out online
teaching, teachers should master the various functions of
online teaching platform. At the same time, for students,
schools should provide more training to improve their self-
management ability.

LIMITATIONS

There are limitations that should be considered when
interpreting these findings. First, this study was cross-sectional,
unlike a longitudinal design, which cannot explain the causal
relationships among the study variables. Second, students
completed the questionnaire online, which reduced the the
return rate of the questionnaire. In addition, information
bias is inevitable, although we explained the purpose and
significance of this survey to students before the survey. Third,
all information was obtained from a self-reported questionnaire,
which may lead to recalling bias and reporting bias. Fourth,
during the pandemic period, The Ministry of Education of the
People’s Republic of China launched a policy called “Disrupted
classes, undisrupted learning” to provide online learning in
Colleges and universities across the country for the first time.
In the whole process of using online teaching in Colleges
and universities, there may be differences in school level,
students’ autonomous learning ability, and implementation
scheme. The results of this study come from one medical
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college, and the extrapolation of the results is not necessarily
applicable to non-medical students. A nationwide survey
should be conducted to compare several provinces, including
urban and rural areas in the future. Meanwhile, the COVID-
19 pandemic is still ongoing and online learning is still an
important means. Prospective studies should be used to explore
the influencing factors of college students’ mental health in
the future.

CONCLUSION

In conclusion, during the online learning period in the
pandemic, nearly one-third of medical students survived
with varying degrees of depression, anxiety, and stress
symptoms. Some individual characteristics (gender, grade,
length of schooling), family environment (relationship with
father, relationship between parents), and online learning
environment (students’ daily online learning time, and
students’ satisfaction with online learning effects) play
vital roles in medical students’ mental health. This study
implies that families and schools should pay attention to
the negative emotions among medical students engaged in
online learning at home during the pandemic, and provide
targeted psychological counseling to high-risk students (male,
second-year and third-year, four-year program) to alleviate
the negative emotions during the pandemic. The findings of
this study can provide reference for educators to cope with
the psychological problems and formulate the mental health
curriculum construction among medical students during
online learning.
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