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Abstract

Background This study aimed to assess the prevalence and the gender-specific risk factors of alcohol abuse/
dependence among medical undergraduates during the post-COVID-19 pandemic period in China.

Method The Alcohol Use Disorders Identification Test-Consumption (AUDIT-C) was used to identify respondents
with alcohol abuse/dependence. A questionnaire on basic demographics and mental distresses (learning burnout,
depression symptoms, anxiety symptoms, excessive daytime sleepiness, and history of mental disorders) was used.
The logistic regression model was used to explore the associations between the above characteristics and alcohol
abuse/dependence.

Results A total of 3,412 medical undergraduates were included in the analysis. Males showed a higher prevalence
of alcohol abuse/dependence than females (16.6% vs 7.4%, p <0.001). Alcohol abuse/dependence was associated
with learning burnout (OR: 2.168, p<0.001) and having a partner (OR: 1.788 p=0.001) among female medical under-
graduates. Among male medical undergraduates, excessive daytime sleepiness (OR: 1.788 p=0.001) and older age
(OR: 1.788, p=0.001) were independently associated with alcohol abuse/dependence.

Conclusion Alcohol abuse/dependence was common among medical undergraduates during the post-COVID-19
pandemic period. Substantial gender differences in the prevalence and risk factors of alcohol abuse/dependence
were found among medical undergraduates in this study, which highlighted the need for timely gender-specific
screening and interventions. However, the cross-sectional design adopted in this study has limited the examination
of causality, thus further longitudinal studies are warranted.

Keywords Alcohol abuse/dependence, Learning burnout, Anxiety, Gender differences, The coronavirus disease 2019

*Correspondence:

Qiuxia Wu

wugiuxia@csu.edu.cn

Tiegiao Liu

liutiegiao123@csu.edu.cn

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits 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 licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence 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. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12888-023-05260-3&domain=pdf

Wang et al. BMC Psychiatry ~ (2023) 23:753

Introduction

Alcohol abuse/dependence is defined as a maladap-
tive pattern of drinking that results in clinically signifi-
cant impairment or distress [1]. Recently, alcohol abuse/
dependence among medical students is a serious public
health concern. Multiple studies have demonstrated that
alcohol is one of the most frequently used substances
among medical students [2, 3]. Many medical students
reported alcohol-related disorders, ranging from 32.4 to
34.4% in the United States [4, 5], 19.2% in Norway [6],
22.6% in the Republic of Korea [7], 21% in France [8] and
4.57 to 8.25% in China [9, 10].

Previous studies have suggested that alcohol abuse/
dependence among medical students can have serious
personal and public ramifications. On the one hand,
alcohol abuse/dependence in medical students is associ-
ated with an increased risk of physical and mental health
problems, such as cirrhosis, pancreatitis, and suicide
behavior [11, 12]. On the other hand, alcohol abuse/
dependence is often accompanied by antisocial behav-
iors, alcohol impaired driving, and violence, which can
have negative impacts on the whole society [13, 14]. In
addition, there may be potential long-term consequences
of alcohol abuse/dependence in medical students. Pre-
vious studies suggested that alcohol use during medical
training significantly increases the risk of alcohol use dis-
orders later in their careers as physicians [15-18], which
increases the risk of medical errors and contributes partly
to the disturbingly high divorce and suicide rates [19, 20].
Moreover, it is also worth noting that drinking alcohol
at any age is legal in China, which means that medical
students are not legally restricted in their purchase and
use of alcohol. Therefore, it is necessary to early identify
alcohol abuse/dependence among medical students, in
order to reduce their risk of short- and long-term adverse
consequences.

A number of researchers have explored related fac-
tors associated with alcohol abuse/dependence. Firstly,
a growing body of evidence has demonstrated gender
differences in a variety of aspects of alcohol use in the
general population. For example, males are more likely
than females to engage in harmful drinking [21-24].
Besides, the predictive effects of many psycho-socio-
cultural variables (such as anxiety disorders) on alco-
hol-related problems also differ between males and
females [25, 26]. Gender differences in physiologi-
cal (e.g., alcohol pharmacokinetics and the effects of
alcohol on hormones) and socio-cultural factors may
account for these differences [23]. Secondly, previous
researches had indicated that alcohol abuse/depend-
ence may be associated with mental distresses [5, 27,
28]. For example, a study of 4,402 US medical students
suggested that alcohol abuse/dependence was strongly
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related to burnout [5]. In addition, depression, anxi-
ety, and sleep-related problems might also be related
factors to alcohol abuse/dependence [29-32]. Notably,
the outbreak of coronavirus disease 2019 (COVID-19)
may also have had a negative impact on alcohol relative
problems [33]. An increase in alcohol consumption was
observed among college students [34, 35] and general
population [36] during the COVID-19 pandemic. Fur-
thermore, researchers suggested that the negative men-
tal health consequences caused by the measures to curb
COVID-19 transmission might be long-lasting even
after the public health risk has been abated [37]. There-
fore, it is important to screen medical students for alco-
hol abuse/dependence even after the pandemic.

However, some gaps in current research on alco-
hol abuse/dependence among medical students exist.
Firstly, gender differences regarding alcohol abuse/
dependence among medical students have been incon-
sistent across studies. Some studies reported no dif-
ference in the percentages of at-risk drinkers between
male and female medical students [38, 39], while a
study conducted in Spain indicated that female medical
students were more likely to be “at risk” [40]. Secondly,
medical school is a significant period of psychological
distress for students [41, 42]. Mental distress such as
burnout, depression, and anxiety are prevalent among
medical students [43]. However, no current research
has explored whether mental distresses have differ-
ent effects on alcohol abuse/dependence between dif-
ferent genders. Lastly, previous studies of alcohol
abuse/dependence among medical students during
the COVID-19 pandemic involved only a small num-
ber of participants [44—46], and little is known about
this problem among Chinese medical students after
the outbreak of COVID-19. Therefore, gender differ-
ences in the prevalence and correlations of alcohol-
related disorders among medical students during the
post-COVID-19 pandemic period are worthy of further
investigation.

This study aimed to identify the prevalence and gen-
der-specific related factors for alcohol abuse/depend-
ence among Chinese medical undergraduates during the
post-COVID-19 pandemic period. We hypothesized that
1) alcohol abuse/dependence is common among Chinese
medical undergraduates during the post-COVID-19 pan-
demic period, 2) compared to female medical undergrad-
uates, male students are more likely to engage in alcohol
abuse/dependence, and 3) among Chinese medical
undergraduates, the association between alcohol abuse/
dependence and mental distresses (i.e., learning burnout,
depression symptoms, anxiety symptoms, excessive day-
time sleepiness, and history of mental disorders) may sig-
nificantly differ between males and females.
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Method

Study design and participants

A cross-sectional web-based survey was conducted
between October 20, 2020, and April 5, 2021 in China.
During this period, the COVID-19 pandemic was sub-
siding in most areas of China and medical undergradu-
ates were returning to campus. This study is a part of a
large online study on the mental health of medical stu-
dents and professionals in China [47, 48]. We used the
snowballing sampling technique to recruit participants.
The inclusion criteria included 1). undergraduate medi-
cal students; 2). Age greater than or equal to 18 years old.
The excluded criteria were as follows:1). non-comple-
tion of the questionnaire; 2). invalid questionnaires. The
researcher predetermined the criteria for determining
an invalid questionnaire: (1) wrong answers for the gen-
eral knowledge question; (2) all the answers are the same
throughout the questionnaire; and (3) there is inconsist-
ency in the logical consistency check.

Sample size

A sample size of 3008 produces a two-sided 95% con-
fidence interval with a width equal to 0.020 when the
sample proportion is 0.083. Sample proportion based on
alcohol abuse/dependence reported by 8.25% of Chinese
medical students in previous study [9]. The sample size
was calculated using PASS 15.0.5. Given the possibil-
ity of invalid questionnaires, the sample size should be
increased by 10%. Therefore, this study requires at least
3,308 participants.

Data collection

In order to recruit a large number of participants as con-
veniently as possible, we used the snowballing sampling
technique. The data were collected via an online survey
platform (http://www.wjx.cn) and a social media plat-
form (WeChat) in China. First, 40 medical students and
medical university teachers were selected as the “origi-
nal delivers’, all of whom were members of this research
group. They shared this survey link through WeChat
group and Moments to invite their classmates or students
to participate in this survey. These delivers and potential
participants are WeChat friends or in the same WeChat
group. By clicking on the survey link to participate in
the study. In addition, participants were also encour-
aged to share this survey link via their WeChat group and
Moments. Only participants who responded to all the
questions were able to submit the questionnaire, thus,
there were no missing data in this study.

Questionnaire development
The online questionnaire was written in Chinese. This
survey included items on alcohol abuse/dependence,
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mental distresses (learning burnout, depression symp-
toms, anxiety symptoms, excessive daytime sleepiness,
and history of mental disorders), as well as basic demo-
graphic information (age, gender, relationship status,
monthly income, and years of school). Before starting the
final questionnaire dissemination, it was piloted on 20
medical students. These piloted medical students were
not included in the final analysis.

Alcohol abuse/dependence

The Alcohol Use Disorders Identification Test-Consump-
tion (AUDIT-C) was used to identify respondents with
alcohol abuse/dependence [49]. The Chinese version of
AUDIT-C has been tested for validity and reliability [50].
The AUDIT-C consists of 3 items, assessing the amount
and frequency of alcohol consumption as well as the fre-
quency of having 6 or more standard drinks on one occa-
sion. The total score of AUDIT-C ranges from 0 to 12,
with a cut-off point of >3 (for female students) or >4 (for
male students) indicating alcohol abuse/dependence [51].
The AUDIT-C is highly reliable with reliability coefficient
(Cronbach’s o) of 0.828.

Learning burnout

The Learning Burnout of Undergraduates Scale (LBUS)
was used to identify respondents with learning burnout
[52]. This scale was developed specifically to assess learn-
ing burnout among college students and has been widely
used in China [53]. The LBUS includes 20 items, with
a total score ranging from 20 to 100 and a cut-off point
of 60 indicating learning burnout [54]. LBUS has strong
internal reliability with Cronbach’s a of 0.898.

Depression and anxiety

The Chinese version of the 9-item Patient Health Ques-
tionnaire (PHQ-9) and the 7-item Generalized Anxiety
Disorder Scale (GAD-7) were used to assess the respond-
ents’ depression and anxiety symptoms [55, 56], with
a cut-off point of 10 in PHQ-9 indicating the presence
of moderate or severe depression symptoms [57] and a
cut-off point of 10 in GAD-7 indicating the presence of
moderate or severe anxiety symptoms [58]. The reliabil-
ity coeflicients (Cronbach’s a) for the GAD-7 and PHQ-9
showed excellent internal consistency, which was 0.908
and 0.871 respectively.

Excessive daytime sleepiness

The Epworth Sleepiness Scale (ESS) was used to assess
daytime sleepiness among participants [59]. The Chinese
version of ESS is a reliable and widely used questionnaire
in China [60]. Participants with a total score of > 11 were
considered to have excessive daytime sleepiness [61]. The
reliability of ESS is acceptable with Cronbach’s a of 0.771.
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Data quality control and bias

Firstly, each IP address can only fill in the questionnaire
once to avoid repeated data collection. Secondly, the cri-
teria for invalid questionnaires were set in advance by the
researcher and the sample size was higher than the mini-
mum required sample size. Therefore, the effect of delet-
ing the invalid questionnaire on the results of the study
was negligible.

Statistical analysis

We used standard descriptive statistics to characterize
the responding medical undergraduates. To screen out
the independent variables associated with alcohol abuse/
dependence in the male and female groups, we first per-
formed univariate analysis by using chi-square test and
Mann—-Whitney U test, as appropriate, to compare inter-
group differences in related variables. Variables with sig-
nificant inter-group differences in the univariate analysis
(p<0.05) were further included in a multivariable logistic
regression model. The independent variables used in the
two-step screening included mental distresses (learn-
ing burnout, depression symptoms, anxiety symptoms,
excessive daytime sleepiness, and history of mental disor-
ders) and basic demographic data (age, gender, relation-
ship status, monthly income, and years of school). All the
statistical analyses were performed using SPSS Version
26 (IBM, Armonk, NY, USA). All tests were 2-tailed with
a significance level of 0.05.

Ethical considerations

This study was approved by the ethics committee of the
Second Xiangya Hospital of Central South University
(LYF2020075). All the participants were voluntary, with
informed consent provided through an online survey
platform (http://www.wjx.cn). Immediately after com-
pleting the survey, participants will receive a report on
their mental health status and recommendations to pro-
mote their mental health status. In addition, participants
will be given the contact information of our team of men-
tal health professionals to enable them to contact us for
help.

Result

participants’ characteristics

A total of 3,566 medical students participated in this
online survey. Through data screening, 154 respond-
ents were deemed invalid and excluded from the analy-
sis. Of the 154 excluded participants, 32 had incorrect
answers to the general knowledge questions and 41 had
the same answers throughout the questionnaire; 81 par-
ticipants had inconsistencies in the logical consistency
check. Thus, 3,412 participants were included in the final
analysis, with the efficiency rate of 95.7%. The flow chart
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for participant recruitment is shown in Fig. 1. The par-
ticipant characteristics (overall and by gender) are listed
in Table 1. In this study, there were 1067 (31.3%) male
and 1,027 (68.7%) female. Their age range was mainly
18-20 years (72.3%), relationship status was mainly sin-
gle (78.4%), year in school range mainly 1-3 years (87%),
and monthly income was mainly<615 CNY (47.7%).
In the whole studied population, a total of 350 (10.3%)
medical undergraduates met the criteria for alcohol
abuse/dependence, and the prevalence of learning burn-
out, depression symptoms, anxiety symptoms, excessive
daytime sleep, having a history of mental disorders was
38.3%, 17.9%, 8.9%, 42.9%, and 2.9%, respectively.

Comparison of alcohol abuse/dependence, mental
distresses, and demographic characteristics between male
and female medical students

Compared with females, male students showed a higher
prevalence of alcohol abuse/dependence (16.6% vs 7.4%,
p<0.001). This difference remained significant after con-
trolling for characteristics including age, relationship
status, monthly income, anxiety symptoms, depression
symptoms, learning burnout, excessive daytime sleepi-
ness, and history of mental disorders (B=1.009, Wald
statistic=68.804, p<0.001, odds ratio [OR]: 2.742, 95%
confidence interval [95%CI]: 2.161-3.481). In addition,
the male students showed a higher prevalence of learning
burnout (40.9% vs 37.2%, p=0.041) and a lower preva-
lence of excessive daytime sleepiness (33.6% vs 47.1%,
p<0.001) than their female counterparts. Gender differ-
ences in the proportion of years of school, and monthly
income were also significant (both p<0.001, Table 1).
There were no significant differences in the proportion
of age, relationship status, depression symptoms, anxiety
symptoms, or history of mental disorders between female
and male students (all p>0.05, Table 1).

Differences in the comparison of mental distresses

and demographic characteristics between male medical
students with and without alcohol abuse/dependence

The univariate analyses of male medical students with
alcohol abuse/dependence demonstrated that alcohol
abuse/dependence was associated with learning burn-
out, depression symptoms, anxiety symptoms, exces-
sive daytime sleepiness and a history of mental disorders
(all p<0.05, Table 2). In addition, inter-group differ-
ences were also significant in the proportion of age,
relationship status, and monthly income (all p<0.05).
We then performed a multivariate logistic regression
and variables with p<0.05 in the univariate analysis
were included in this model (Table 3). The results of the
Hosmer—Lemeshow goodness-of-fit test showed that
x2=5.816, P=0.561, indicating that the model fit was
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Fig. 1 Flowchart of the recruitment process

good. Multivariate logistic regression indicated that alco-
hol abuse/dependence was significantly associated with
excessive daytime sleepiness (OR: 2.133, 95%CI: 1.508—
3.018, p<0.001), anxiety symptoms (OR: 2.766, 95%CI:
1.668-4.587, p<0.001), and a history of mental disor-
ders (OR: 2.527, 95%CI: 1.084-5.887, p=0.032). Demo-
graphic variables independently associated with alcohol
abuse/dependence included the age of 21-23 years (vs.
18-20 years, OR: 1.672, 95%CI: 1.155-2.422, p=0.007)
and higher monthly income (1,311-2,086 Chinese yuan
[CNY] vs. under 615 CNY, OR: 2.367, 95%CIL: 1.569-
3.570, P<0.001;>2,086 CNY vs. 615 CNY, OR: 2.318,
95%CI: 1.048-5.127, P=0.038).

Differences in the comparison of mental distresses

and demographic characteristics between female medical
students with and without alcohol abuse/dependence
Female medical students with alcohol abuse/dependence
in our study showed higher prevalence of learning burn-
out, depression symptoms, anxiety symptoms, excessive
daytime sleepiness and a history of mental disorders, as
compared with those without alcohol abuse/depend-
ence (all p<0.05, Table 2). Inter-group differences were
also significant in the proportion of monthly income

and relationship status (all p<0.05). Then a multivariate
logistic regression was performed (Table 3). The results
of the Hosmer—Lemeshow goodness-of-fit test showed
that x2=0.949, P=0.813, indicating that the model fit
was good. Multivariate logistic regression indicated that
alcohol abuse/dependence was associated with learning
burnout (OR: 2.168, 95%CI: 1.552-3.030, p <0.001), anxi-
ety symptoms (OR: 2.481, 95%CI: 1.645-3.741, p<0.001),
and a history of mental disorders (OR: 2.912, 95%Cl:
1.607-5.277, p<0.001) (Table 3). Demographic variables
independently associated with alcohol abuse/depend-
ence included having a partner (vs. single, OR: 1.788,
95%CI: 1.271-2.516, p=0.001), and a monthly income
over 615 CNY (616-1,310 CNY vs. under 615 CNY, OR:
1.656, 95%CI: 1.135-2.414, p=0.009; 1,311-2,086 CNY
vs. under 615 CNY, OR: 1.982, 95%CI: 1.273-3.086,
p=0.002;>2,086 CNY vs. 615 CNY, OR: 3.357, 95%CI:
1.753-6.430, p < 0.001).

Discussion

Main findings

To our knowledge, this is the first study on the preva-
lence and gender-specific risk factors of alcohol abuse/
dependence among Chinese medical students during
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Table 1 Characteristics of participants
Characteristics Total Male Female X2/Z Pvalue
N=3412 N=1067 N=2345
Age -1.16 0.25
18-20 2468 (72.3%) 788 (73.9%) 1680 (71.6%)
21-23 913 (26.8%) 262 (24.6%) 651 (27.8%)
>23 31 (0.9%) 17 (1.6%) 14 (0.6%)
Relationship status 3.71 0.05
Single 2675 (78.4%) 858 (80.4%) 1817 (77.5%)
Partnered 737 (21.6%) 209 (19.6%) 528 (22.5%)
Year of school -4.35 <0.001
1 879 (25.8%) 369 (34.6%) 510 (21.7%)
2 968 (28.4%) 249 (23.3%) 719 (30.7%)
3 1122 (32.9%) 289 (27.1%) 833 (35.5%)
4 310 (9.1%) 108 (10.1%) 202 (8.6%)
5 133 (3.9%) 52 (4.9%) 81 (3.5%)
Monthly income -4.29 <0.001
<615 CNY 1626 (47.7%) 471 (44.1%) 1155 (49.3%)
616-1310 CNY 1048 (30.7%) 299 (28.0%) 749 (31.9%)
1311-2086 CNY 617 (18.1%) 257 (24.1%) 360 (15.4%)
>2086 CNY 121 (3.5%) 40 (3.7%) 81 (3.5%)
Alcohol abuse/dependence 350 (10.3%) 177 (16.6%) 173 (7.4%) 67.59 <0.001
Learning burnout 1308 (38.3%) 436 (40.9%) 872 (37.2%) 4.19 0.041
Depression 610 (17.9%) 183 (17.2%) 427 (18.2%) 0.56 0.46
Anxiety 304 (8.9%) 86 (8.1%) 218 (9.3%) 1.381 0.24
Excessive daytime sleepiness 1464 (42.9%) 359 (33.6%) 1105 (47.1%) 54.36 <0.001
History of mental diseases 100 (2.9%) 28 (2.6%) 72 (3.1%) 0.51 047

the post-COVID-19 pandemic period, which revealed
that alcohol abuse/dependence was common among
Chinese medical undergraduates. We also found that
male medical undergraduates were more likely to report
alcohol abuse/dependence than female students. Age
and excessive daytime sleepiness were associated with
alcohol abuse/dependence only among male students,
whereas learning burnout and having a partner were
associated with alcohol abuse/dependence only among
female students. The above findings indicated the need
for gender-specific screening and interventions for medi-
cal undergraduates to prevent alcohol abuse/dependence
and its adverse consequences.

The prevalence of alcohol abuse/dependence

among Chinese medical undergraduates

during the post-COVID-19 pandemic period
Approximately 10.3% of the medical undergraduates
reported alcohol abuse/dependence, slightly higher than
of previously reported in China (4.57%-8.25%) [9, 10].
Some possible reasons may contribute to these differ-
ences. On the one hand, the difference might have been
partially attributed to the different methods used to

assess alcohol abuse/dependence. The two previous stud-
ies used the Alcohol Use Disorders Identification Test
(AUDIT) to detect alcohol abuse/dependence, whereas
our study used the AUDIT-C. On the other hand, the two
previous studies were conducted before the COVID-19
outbreak, while our investigation was conducted after the
outbreak of this pandemic. Previous studies suggested
the prevalence of alcohol-related illnesses in the general
population has increased after the pandemic outbreak
[62, 63]. One of the possible reasons for this phenom-
enon is the subjective stress and mental distress caused
by the COVID-19 pandemic, which was associated with
the increase of alcohol consumption [64, 65]. However,
to our knowledge, the present study is the first to inves-
tigate alcohol abuse/dependence among Chinese medical
students after the outbreak of the COVID-19. There-
fore, further research is needed to determine whether
pandemics may have a negative impact on alcohol use
and related disorders among medical students. Finally,
although only 10.3% of the medical students in this study
reported alcohol abuse/dependence, Chinese undergrad-
uate medical enrolment in 2020 is already over 2 million
[66], which means that a large number of students are
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Table 2 Characteristics of male and female medical undergraduates with and without alcohol abuse/dependence
Characteristics Male X2/Z Female X2/Z
Without alcohol With alcohol Without alcohol With alcohol
abuse/dependence  abuse/dependence abuse/dependence  abuse/dependence
(N=890) (N=177) (N=2172) (N=173)
Age 313" -143
18-20 674 (75.7%) 114 (64.4%) 1564 (72.0%) 116 (67.1%)
21-23 203 (22.8%) 59 (33.3%) 596 (27.4%) 55 (31.8%)
>23 13 (1.5%) 4(2.3%) 12 (0.6%) 2(1.2%)
Relationship status 883" 17.39"
Single 730 (82.0%) 128 (72.3%) 1705 (78.5%) 2 (64.7%)
Partnered 160 (18.0%) 49 (27.7%) 467 (21.5%) 61 (35.3%)
Year of school -145 -0.04
1 321 (36.1%) 48 (27.1%) 475 (21.9%) 35(20.2%)
2 196 (22.0%) 3(29.9%) 656 (30.2%) 63 (36.4%)
3 241 (27.1%) 48 (27.1%) 786 (36.2%) 47 (27.2%)
4 94 (10.6%) 4(7.9%) 85 (8.5%) 7 (9.8%)
5 38 (4.3%) 4(7.9%) 70(3.2%) 1(6.4%)
Monthly income 424" 458"
<615 CNY 412 (46.3%) 59 (33.3%) 1094 (50.4%) 1(35.3%)
616-1310 CNY 255 (28.7%) 44 (24.9%) 689 (31.7%) 60 (34.7%)
1311-2086 CNY 194 (21.8%) 63 (35.6%) 324 (14.9%) 6 (20.8%)
>2086 CNY 29 (3.3%) 1(6.2%) 65 (3.0%) 16 (9.2%)
Learning burnout 345 (38.8%) 91 (51.4%) 977" 770 (25.5%) 102 (59.0%) 3791
Depression 27 (14.3%) 56 (30.4%) 3135 363 (16.7%) 64 (31.5%) 4426
Anxiety 52 (5.8%) 34 (14.3%) 3560 76 (8.1%) 42 (16.1%) 4971
Excessive daytime sleepiness 268 (30.1%) 91 (51.4%) 30.00" 1001 (46.1%) 104(60.1%) 1266
History of mental disorders 6(1.8%) 12 (4.6%) 1434 54 (2.5%) 18 (10.4%) 33.76"
":p<0.05
Table 3 Characteristics of male and female medical students with alcohol abuse/dependence (logistic regression model)
Characteristics B Wald statistic P OR 95%Cl
Male® Anxiety 1.017 15.536 <0.001 2.766 1.668-4.587
History of mental diseases 0.927 4612 0.032 2527 1.084-5.887
Excessive daytime sleepiness 0.757 18.310 <0.001 2133 1.508-3.018
Age 21-23 (versus 18-20) 0514 7.406 0.007 1.672 1.155-2.422
1311-2086 CNY (versus <615 CNY) 0.862 16.890 <0.001 2.367 1.569-3.570
>2086 CNY (versus <615 CNY) 0.841 4.308 0.038 2318 1.048-5.127
Female® Anxiety 0.909 18.809 <0.001 2481 1.645-3.741
History of mental diseases 1.069 12420 <0.001 2912 1.607-5.277
Learning burnout 0.774 20.566 <0.001 2.168 1.552-3.030
Relationship status 0.581 11.137 0.001 1.788 1.271-2.516
616-1310 CNY (versus<615 CNY) 0.504 6.866 0.009 1.656 1.135-2414
1311-2086 CNY (versus <615 CNY) 0.684 9.179 0.002 1.982 1.273-3.086
>2086 CNY (versus <615 CNY) 1211 13.341 <0.001 3.357 1.753-6.430

2 In the regression model of male, variables included demographic characteristics (age, relationship status, and monthly income) and mental distress (learning
burnout, depression symptoms, anxiety symptoms, excessive daytime sleepiness, and history of mental disorders)

®In the regression model of female, Variables included demographic characteristics (relationship status and monthly income) and mental distress (learning burnout,

depression symptoms, anxiety symptoms, excessive daytime sleepiness, and history of mental disorders)
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potential victims of alcohol abuse/dependence. There-
fore, timely screening for alcohol use and prevention of
alcohol abuse/dependence is warranted, especially after
the outbreak of the pandemic.

Male medical students were at higher risk of alcohol
abuse/dependence than female medical students

The present study demonstrated that the prevalence
of alcohol abuse/dependence is significantly higher in
males than in females, which was similar to the findings
reported in other countries [5, 67]. The gender differ-
ences in the prevalence of alcohol abuse/dependence may
be driven by biological and socio-cultural (sex-related)
factors. On the one hand, previous studies have found
that men release more dopamine than women when
exposed to similar levels of alcohol, which is strongly
associated with alcohol abuse/addiction [68, 69]. On the
other hand, traditional gender roles have led to a toler-
ant attitude towards male alcohol consumption, i.e.,
heavy alcohol consumption by men is often viewed as a
higher level of masculinity but alcohol use by women is
regarded as indiscretion [70-72]. Although emerging evi-
dence have shown that gender differences in problematic
alcohol use have narrowed in the general population as
gender roles have become more equal [24], our study still
showed that male medical undergraduates are nearly 3
times more likely to engage in alcohol abuse/dependence
than their female counterparts. Therefore, it is important
to prospectively track the prevalence of alcohol abuse/
dependence in different genders.

Age and excessive daytime sleepiness were associated
with alcohol abuse/dependence only among male
students

A better understanding of gender-specific risk factors
for alcohol abuse/dependence helps promote the wellbe-
ing of medical students. Our findings suggest that older
age and excessive daytime sleepiness were strongly asso-
ciated with alcohol abuse/dependence in male medical
students. Some other studies also suggested that the fre-
quency and amount of alcohol consumption increased
with age [38, 73, 74]. The possible reason for this is that
as they get older, females and males are under increasing
pressure to conform to culturally sanctioned gender roles
[75]. In China, traditional gender roles tend to discourage
or restrict female drinking, but accept and even expect
male drinking [71]. Therefore, males may consume more
alcohol as they age, thereby increasing the risk of alcohol
abuse/dependence, suggesting that more attention needs
to be paid to alcohol abuse/dependence among older
medical students, particularly male students. In addition,
after controlling for demographic variables, only exces-
sive daytime sleepiness was independently associated
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with alcohol abuse/dependence among male medical stu-
dents but not their female counterparts in our study. One
possible reason for this is that men tend to self-medicate
with alcohol more often than women when they have
sleep-related problems [76]. Both this study and some
previous studies have shown that over one third of medi-
cal students have experienced excessive daytime sleepi-
ness [77-79]. Therefore, excessive daytime sleepiness
among medical undergraduates needs more attention,
and the improvement of sleep quality may help them
reduce their problematic alcohol use, especially for male
students.

learning burnout and having a partner were associated
with alcohol abuse/dependence only among female
students

The present study also showed that having a partner and
learning burnout were related to alcohol abuse/depend-
ence among female medical students. Similarly, previ-
ous study indicated that alcohol abuse/dependence was
more likely to occur in physicians who had a partner [18].
However, this association was not found among male
medical students in our study. Previous studies suggested
that female surgeons were more vulnerable to work-
family conflicts, which appeared to be associated with
their depression and alcohol abuse [80]. Female medical
students with a partner might also be more vulnerable
to the imbalance between study and relationship, which
might be the reason for their alcohol abuse/dependence.
Furthermore, our study found that only female medical
undergraduates showed strong association between alco-
hol abuse/dependence and learning burnout. This was
consistent with findings of other studies, which showed
a significant association between the habit of drinking
once or twice a week and burnout in female medical stu-
dents only [81]. Notably, although a significantly higher
prevalence of learning burnout was observed in male
rather than female medical undergraduates, which was
consistent with other studies [81-83], no significant asso-
ciation was found between alcohol abuse/dependence
and learning burnout among male students. This might
be due to the gender difference in motivations for drink-
ing, e.g., women were more likely to drink due to coping
issues while men were more likely to drink for social and
recreational reasons [84, 85]. Thus, female medical stu-
dents may be more likely to use alcohol as a coping strat-
egy for learning burnout. Based on our findings, reducing
learning burnout and improving the ability to cope with
unpleasant emotions might be helpful to address the
issue of alcohol abuse/dependence among medical stu-
dents, especially for females. As we did not directly assess
the motivations of alcohol drinking, we could only specu-
late that motivations of alcohol drinking might be the
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source of gender differences in alcohol abuse/depend-
ence and deteriorating mental health. Nevertheless, the
causality of this association can only be determined by
further longitudinal studies.

limitations of the study

There are several limitations to our study. First, this is a
cross-sectional survey, which has limited the elucida-
tion of the causality. Thus, future longitudinal studies are
warranted. Second, this survey used convenience sam-
pling and all the data were self-reported, which might
have led to report bias; however, this might have been
mitigated by the anonymity of the participants, as studies
have shown that data from responders can be valid and
reliable when their privacy is protected [86]. Third, this
study lacked comparable pre-pandemic alcohol abuse/
dependence among medical students to make direct
comparisons. Finally, we used self-reported scales instead
of standardized diagnostic tools to measure alcohol
abuse/dependence and other mental illness, which may
have created a potential bias that needs to be improved
in future studies.

conclusion

The present study showed that alcohol abuse/dependence
was common among medical students during the post-
COVID-19 pandemic period. Substantial gender differ-
ences in the prevalence and risk factors of alcohol abuse/
dependence among medical undergraduates were found
in our study, which highlighted the importance of gen-
der-specific screening and interventions for medical stu-
dents to prevent problematic alcohol use and its adverse
consequences. However, this cross-sectional study can-
not explain the causal relationship between alcohol
abuse/dependence and risk factors between female and
male medical students, which need be confirmed by pro-
spective cohort studies in the future.

Abbreviations

COVID-19  The coronavirus disease 2019

AUDIT-C The Alcohol Use Disorders Identification Test-Consumption
LBUS The Learning Burnout of Undergraduates Scale

PHQ-9 The Chinese version of the 9-item Patient Health Questionnaire
GAD-7 The 7-item Generalized Anxiety Disorder Scale

ESS The Epworth Sleepiness Scale

OR Odds ratio

95%Cl 95% Confidence interval

CNY Chinese yuan

Acknowledgements
We give our greatest gratitude to all the participants and volunteers who
made contribution to the online survey.

Authors’ contributions

QX Wu and TQ Liu contributed to all aspects of the study. X Wang, QX Wu, P
Peng, and WFZ Yang contributed to the drafting of manuscript. QX Wu, TQ Liu,
YY Tang, YH Liao, and JS Tang participated in the conception and design of the

Page 9 of 11

study. All authors contributed to survey development and data acquisition.

X Wang, P Peng, QX Wu, YH Liu, QJ Wang, and YZ Hao contributed to data
analyses and result interpretation. All authors critically revised the paper and
agreed to be responsible for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the work are appropriately
investigated and resolved.

Funding
This study was supported by the Provincial Natural Science Foundation of
Hunan (Grant No. 2020JJ4795 to TQ Liu).

Availability of data and materials

The data that support the findings of this study are available on request from
the corresponding author. The data are not publicly available due to privacy or
ethical restrictions.

Declarations

Ethics approval and consent to participate

This study weas performed in accordance with the Declaration of Helsinki and
relevant regulations. Each participant signed the informed consent document,
and this study was approved by the ethics committee of the Second Xiangya
Hospital of Central South University.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests" in this section.

Author details

'Department of Psychiatry, National Clinical Research Center for Mental Disor-
ders, and National Center for Mental Disorders, The Second Xiangya Hospital
of Central South University, Changsha 410011, Hunan, China. 2Department
of Psychological Sciences, Texas Tech University, Lubbock, TX, USA. 3School
of Physical Education and Health, Hunan University of Technology and Busi-
ness, Changsha, China. “Department of Psychology, College of Fducation,
Hunan First Normal University, Changsha, China. >Department of Psychiatry,
Hunan Brain Hospital (Hunan Second People’s Hospital, Changsha, China.
5Shanghai Mental Health Center, Shanghai Jiao Tong University School

of Medicine, Shanghai, China. ’Department of Psychiatry, Zhejiang Provincial
People’s Hospital, People’s Hospital of Hangzhou Medical College, Hangzhou,
Zhejiang, P. R. China. #College of Health Solutions, Arizona State University,
Phoenix, AZ, USA. °Department of Psychiatry, Sir Run Shaw Hospital, School
of Medicine, Zhejiang University, Hangzhou, Zhejiang, P. R. China.

Received: 31 October 2022 Accepted: 7 October 2023
Published online: 16 October 2023

References

1. Grant BF, Dawson DA, Stinson FS, Chou SP, Dufour MC, Pickering RP.
The 12-month prevalence and trends in DSM-IV alcohol abuse and
dependence: United States, 1991-1992 and 2001-2002. Drug Alcohol
Depend. 2004;74(3):223-34.

2. Candido FJ, Souza R, Stumpf MA, et al. The use of drugs and
medical students: a literature review. Rev Assoc Med Bras (1992).
2018;64(5):462-8.

3. Atienza-Carbonell B, Guillén V, Irigoyen-Otifiano M, Balanza V. Screening
of substance use and mental health problems among Spanish medical
students: a multicenter study. J Affect Disord. 2022;311:391-8.

4. Frank E, Elon L, Naimi T, Brewer R. Alcohol consumption and alcohol
counselling behaviour among US medical students: cohort study. BMJ.
2008;337(7679):1150-3.

5. Jackson ER, Shanafelt TD, Hasan O, Satele DV, Dyrbye LN. Burnout and
Alcohol Abuse/Dependence Among U.S. Medical Students. Acad Med.
2016,91(9):1251-6.



Wang et al. BMC Psychiatry

20.

21

22.

23

24.

25

26.

27.

28.

(2023) 23:753

Kjgbli J, Tyssen R, Vaglum P, Aasland O, Grgnvold NT, Ekeberg O. Personal-
ity traits and drinking to cope as predictors of hazardous drinking among
medical students. J Stud Alcohol. 2004;65(5):582-5.

Lee J,Won S, Chang SM, Kim B-S, Lee SJ. Prevalence of addictive behav-
jors in medical students and their association with stress. Psychiatry
Investig. 2022;19(1):44-53.

Gignon M, Havet E, Ammirati C, Traullé S, Manaouil C, Balcaen T,

et al. Alcohol, cigarette, and illegal substance consumption among
medical students: a cross-sectional survey. Workplace Health Saf.
2015;63(2):54-63.

Zhang C. A study on epidemic status and influence factors of nicotine
dependence and alcohol use disorders among medical students [post-
graduate] Nanjing: Southeast University; 2018.

Rui Z. Drinking behaviors and evaluation of aldh-2-related alcohol risk
information intervention among medical students [postgraduate]
Chongging: ChongQing Medical University; 2019.

. Rehm J, Guiraud J, Poulnais R, Shield KD. Alcohol dependence and very

high risk level of alcohol consumption: a life-threatening and debilitating
disease. Addict Biol. 2018;23(4):.961-8.

Paulus DJ, Capron DW, Zvolensky MJ. Understanding hazardous drinking
and suicidal ideation and suicide risk among college students: anxiety
sensitivity as an explanatory factor. Cogn Behav Ther. 2021;50(5):378-94.
Wechsler H, Lee JE, Kuo M, Seibring M, Nelson TF, Lee H. Trends in college
binge drinking during a period of increased prevention efforts. Findings
from 4 Harvard School of Public Health College Alcohol Study surveys:
1993-2001. J Am Coll Health. 2002;50(5):203-17.

Ayala EE, Roseman D, Winseman JS, Mason HRC. Prevalence, perceptions,
and consequences of substance use in medical students. Med Educ
Online. 2017;22(1):1392824.

Mahmood JI, Grotmol KS, Tesli M, Vaglum P, Tyssen R. Risk factors meas-
ured during medical school for later hazardous drinking: a 10-year, longi-
tudinal, nationwide study (NORDOC). Alcohol Alcohol. 2016;51(1):71-6.
Dumitrascu Cl, Mannes PZ, Gamble LJ, Selzer JA. Substance use

among physicians and medical students. Med Student Res J.
2014;3(Winter):26-35.

Moore RD, Mead L, Pearson TA. Youthful precursors of alcohol abuse in
physicians. Am J Med. 1990,88(4):332-6.

Oreskovich MR, Shanafelt T, Dyrbye LN, Tan L, Sotile W, Satele D, et al.
The prevalence of substance use disorders in American physicians. Am J
Addict. 2015;24(1):30-8.

Oreskovich MR, Kaups KL, Balch CM, Hanks JB, Satele D, Sloan J, et al.
Prevalence of alcohol use disorders among American surgeons. Arch
Surg. 2012;147(2):168-74.

Ritson B. Alcohol and medical students. Med Educ. 2001;35(7):622-3.
Messina MP, D’Angelo A, Ciccarelli R, Pisciotta F, Tramonte L, Fiore M, et al.
Knowledge and practice towards alcohol consumption in a sample of
university students. Int J Environ Res Public Health. 2021;18(18):9528.
Feng Y, Newman IM. Estimate of adolescent alcohol use in China: a meta-
analysis. Arch Public Health. 2016;74:45.

Erol A, Karpyak VM. Sex and gender-related differences in alcohol use
and its consequences: Contemporary knowledge and future research
considerations. Drug Alcohol Depend. 2015;156:1-13.

Slade T, Chapman C, Swift W, Keyes K, Tonks Z, Teesson M. Birth cohort
trends in the global epidemiology of alcohol use and alcohol-related
harms in men and women: systematic review and metaregression. BMJ
Open. 2016;6(10):e011827.

Kendler KS, Edwards AC, Gardner CO. Sex differences in the pathways to
symptoms of alcohol use disorder: a study of opposite-sex twin pairs.
Alcohol Clin Exp Res. 2015;39(6):998.

Johannessen EL, Andersson HW, Bjgrngaard JH, Pape K. Anxiety and
depression symptoms and alcohol use among adolescents - a cross sec-

tional study of Norwegian secondary school students. BMC Public Health.

2017;17(1):494.

Zvauya R, Oyebode F, Day EJ, Thomas CP, Jones LA. A comparison

of stress levels, coping styles and psychological morbidity between
graduate-entry and traditional undergraduate medical students during
the first 2 years at a UK medical school. BMC Res Notes. 2017;10(1):93.
Bell S, Britton A. An exploration of the dynamic longitudinal relationship
between mental health and alcohol consumption: a prospective cohort
study. BMC Med. 2014;12:91.

29.

30.

31

32.

33

34

35.

36.

37.

38

39.

40.

41

42.

43

45.

46.

47.

48.

Page 10 of 11

Zheng D, Yuan X, Ma C, Liu Y, VanEvery H, Sun 'Y, et al. Alcohol consump-
tion and sleep quality: a community-based study. Public Health Nutr.
2021;24(15):4851-8.

Hasler BP, Martin CS, Wood DS, Rosario B, Clark DB. A longitudinal study
of insomnia and other sleep complaints in adolescents with and without
alcohol use disorders. Alcohol Clin Exp Res. 2014;38(8):2225-33.

Sullivan LE, Fiellin DA, O'Connor PG. The prevalence and impact of
alcohol problems in major depression: a systematic review. Am J Med.
2005;118(4):330-41.

Lee J, Kim B-S, Hong JP, Cho S-J, Lee J-Y, Park J-I, et al. Temporal priority
of lifetime alcohol use disorders and comorbid psychiatric disorders in
adults: Results from a population-based nationwide survey in Korea. J
Affect Disord. 2023;339:750-5.

Nesoff ED, Gutkind S, Sirota S, McKowen AL, Veldhuis CB. Mental health
and economic stressors associated with high-risk drinking and increased
alcohol consumption early in the COVID-19 pandemic in the United
States. Prev Med. 2021;153:106854.

Buizza C, Bazzoli L, Ghilardi A. Changes in college students mental health
and lifestyle during the COVID-19 Pandemic: a systematic review of
longitudinal studies. Adolesc Res Rev. 2022;7:537-50.

Charles NE, Strong SJ, Burns LC, Bullerjahn MR, Serafine KM. Increased
mood disorder symptoms, perceived stress, and alcohol use among
college students during the COVID-19 pandemic. Psychiatry Res.
2021;296:113706.

Barbosa C, Dowd WN, Barnosky A, Karriker-Jaffe KJ. Alcohol Consump-
tion During the First Year of the COVID-19 Pandemic in the United States:
Results From a Nationally Representative Longitudinal Survey. J Addict
Med. 2023;17(1):e11-e7.

Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N,

et al. The psychological impact of quarantine and how to reduce it: rapid
review of the evidence. Lancet. 2020;395(10227):912-20.

Nasui BA, Popa M, Buzoianu AD, Pop AL, Varlas VN, Armean SM, et al.
Alcohol consumption and behavioral consequences in romanian medical
university students. Int J Environ Res Public Health. 2021;18(14):7531.
Thakore S, Ismail Z, Jarvis S, Payne E, Keetbaas S, Payne R, et al. The
perceptions and habits of alcohol consumption and smoking among
Canadian medical students. Acad Psychiatry. 2009;33(3):193-7.
Pérez-Gonzélez A, Lorenzo-Pouso Al, Gdndara-Vila P, Blanco-Carrién A,
Somoza-Martin JM, Garcfa-Carnicero T, et al. Counselling toward reducing
alcohol use, knowledge about its morbidity and personal consumption
among students of medical and dental courses in north-western Spain.
Med Oral Patol Oral Cir Bucal. 2022;27(1):e59-e67.

Slavin SJ, Schindler DL, Chibnall JT. Medical student mental health 3.0:
improving student wellness through curricular changes. Acad Med.
2014,89(4):573-7.

Dyrbye LN, Thomas MR, Shanafelt TD. Systematic review of depression,
anxiety, and other indicators of psychological distress among U.S. and
Canadian medical students. Acad Med. 2006;81(4):354-73.

Pacheco JP, Giacomin HT, Tam WW, Ribeiro TB, Arab C, Bezerra IM, et al.
Mental health problems among medical students in Brazil: a systematic
review and meta-analysis. Rev Bras Psiquiatria (Sao Paulo, Brazil : 1999).
2017,39(4):369-78.

Pelissier C, Viale M, Berthelot P, Poizat B, Massoubre C, Tiffet T, et al. Factors
associated with psychological distress in French medical Students during
the COVID-19 Health Crisis: A Cross-Sectional Study. Int J Environ Res
Public Health. 2021;18(24):12951.

Ferreira LC, Amorim RS, Melo Campos FM, Cipolotti R. Mental health and
iliness of medical students and newly graduated doctors during the
pandemic of SARS-Cov-2/COVID-19. PLoS One. 2021;16(5):20251525.
Daniel KE, Szkody E, Aggarwal P, Peterman AH, Washburn JJ, Selby EA.
Characterizing changes in mental health-related outcomes for health
service psychology graduate students during the first year of the COVID-
19 pandemic. J Clin Psychol. 2022;78:2281-98.

Peng P, Yang WF, Liu Y, Chen S,Wang Y, Yang Q, et al. High prevalence and
risk factors of dropout intention among Chinese medical postgraduates.
Med Educ Online. 2022,27(1):2058866.

Yang Q LiuY, Yang WF, Peng P, Chen S, Wang Y, et al. Mental health
conditions and academic burnout among medical and non-medical
undergraduates during the mitigation of COVID-19 pandemic in China.
Environ Sci Pollut Res Int. 2022;29:57851-9.



Wang et al. BMC Psychiatry

49

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67

68.

69.

70.

(2023) 23:753

Bush K, Kivlahan DR, McDonell MB, Fihn SD, Bradley KA. The AUDIT
alcohol consumption questions (AUDIT-C): an effective brief screening
test for problem drinking. Ambulatory Care Quality Improvement Project
(ACQUIP). Alcohol Use Disorders Identification Test. Arch Intern Med.
1998;158(16):1789-95.

Wu S-I, Huang H-C, Liu S+, Huang C-R, Sun F-J, Chang T-Y, et al. Valida-
tion and comparison of alcohol-screening instruments for identifying
hazardous drinking in hospitalized patients in Taiwan. Alcohol Alcohol.
2008;43(5):577-82.

Reinert DF, Allen JP. The alcohol use disorders identification test: an
update of research findings. Alcohol Clin Exp Res. 2007,31(2):185-99.
Rong L, Lixian Y, Lanhua W. Relationship between Professional Commit-
ment and Learning Burnout of Undergraduates and Scales Developing.
Acta Psychol Sin. 2005;37(05):632-6.

Ling L, Qin S, Shen LF. An investigation about learning burnout in
medical college students and its influencing factors. Int J Nurs Sci.
2014;1(1):117-20.

Li'Y, Wu M. Research on Conditions of Medical Undergraduates’

Learning Burnout and the Influence factor in University of Medicine
College. J Chengdu Univ Tradit Chin Med (Educational Science Edition).
2014;16:65-9.

Wang W, Bian Q, Zhao Y, Li X, Wang W, Du J, et al. Reliability and validity

of the Chinese version of the Patient Health Questionnaire (PHQ-9) in the
general population. Gen Hosp Psychiatry. 2014;36(5):539-44.

He XY, Li CB, Qian J, Cui HS, Wu WY. Reliability and validity of a general-
ized anxiety disorder scale in general hospital outpatients. Shanghai Arch
Psychiatry. 2010;22(4):200-3.

Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J Gen Intern Med. 2001;16(9):606-13.

Plummer F, Manea L, Trepel D, McMillan D. Screening for anxiety disor-
ders with the GAD-7 and GAD-2: a systematic review and diagnostic
metaanalysis. Gen Hosp Psychiatry. 2016;39:24-31.

Johns MW. A new method for measuring daytime sleepiness: the
Epworth sleepiness scale. Sleep. 1991;14(6):540-5.

Chen N-H, Johns MW, Li H-Y, Chu C-C, Liang S-C, Shu Y-H, et al. Valida-
tion of a Chinese version of the Epworth sleepiness scale. Qual Life Res.
2002;11(8):817-21.

Johns MW. Reliability and factor analysis of the Epworth Sleepiness Scale.
Sleep. 1992;15(4):376-81.

Jackson SE, Garnett C, Shahab L, Oldham M, Brown J. Association of the
COVID-19 lockdown with smoking, drinking and attempts to quit in
England: an analysis of 2019-20 data. Addiction. 2021;116(5):1233-44.
Chen L, Li J, Xia T, Matthews TA, Tseng T-S, Shi L, et al. Changes of exercise,
screen time, fast food consumption, alcohol, and cigarette smoking
during the COVID-19 pandemic among adults in the United States.
Nutrients. 2021;13(10):3359.

Koopmann A, Georgiadou E, Reinhard |, Miller A, Lemenager T, Kiefer

F, et al. The effects of the lockdown during the COVID-19 Pandemic on
Alcohol and Tobacco Consumption Behavior in Germany. Eur Addict Res.
2021,27(4):242-56.

Kyaw Hla Z, Ramalho R, Teunissen L, Cuykx |, Decorte P, Pabian S, et al.
Socioeconomic and environmental factors associated with increased
alcohol purchase and consumption in 38 countries during the covid-19
pandemic. Front Psychiatry. 2021;12:802037.

China Moeopsro. Number of Undergraduate Students by Type of Courses
in Regular HEls. 2020. Available from: http://www.moe.gov.cn/jyb_sjzl/
moe_560/2020/quanguo/202108/t20210831_556339.html.

Gajda M, Sedlaczek K, Szemik S, Kowalska M. Determinants of alcohol
consumption among medical students: results from POLLEK cohort
study. Int J Environ Res Public Health. 2021;18(11):5872.

Urban NBL, Kegeles LS, Slifstein M, Xu X, Martinez D, Sakr E, et al. Sex
differences in striatal dopamine release in young adults after oral alcohol
challenge: a positron emission tomography imaging study with [''C]
raclopride. Biol Psychiatry. 2010;68(8):689-96.

Verplaetse TL, Cosgrove KP, Tanabe J, McKee SA. Sex/gender differences in
brain function and structure in alcohol use: a narrative review of neuro-
imaging findings over the last 10 years. J Neurosci Res. 2021;99(1):309-23.
Montemurro B, McClure B. Changing gender norms for alcohol consump-
tion: Social drinking and lowered inhibitions at bachelorette parties. Sex
Roles. 2005;52(5):279-88.

71

72.

73.

74.

75.

76

77.

78.

79

80.

81.

82.

83.

84.

85.

86.

Page 11 of 11

Zhang J, Zuo X, Yu C, Lian Q Tu X, Lou C. The Association between
Gender Role Attitudes and Alcohol Use among Early Adolescents in
Shanghai. China Subst Use Misuse. 2021;56(9):1403-10.

Whitley RB, Madson MB, Zeigler-Hill V. Protective behavioral strategies
and hazardous alcohol use among male college students: Conform-

ity to male gender norms as a moderator. Psychol Men Masculinity.
2018;19(3):477.

Busto Miramontes A, Moure-Rodriguez L, Mallah N, Diaz-Geada A, Corral
M, Cadaveira F, et al. Alcohol Consumption among Freshman College
Students in Spain: Individual and Pooled Analyses of Three Cross-
Sectional Surveys (2005, 2012 and 2016). Int J Environ Res Public Health.
2021;18(5):2548.

Arora A, Kannan S, Gowri S, Choudhary S, Sudarasanan S, Khosla P. Sub-
stance abuse amongst the medical graduate students in a developing
country. Indian J Med Res. 2016;143(1):101.

Hill JP. Lynch ME. The Intensification of Gender-Related Role Expectations
during Early Adolescence. In: Brooks-Gunn J, Petersen AC, editors. Girls at
Puberty: Biological and Psychosocial Perspectives. Boston, MA: Springer,
US; 1983. p. 201-28.

Baker FC, Carskadon MA, Hasler BP. Sleep and women's health: sex- and
age-specific contributors to alcohol use disorders. J Women's Health
(2002). 2020;29(3):443-5.

Algudah M, Balousha SAM, Balusha AAK, Al-Udat DG, Saadeh R, Alrabadi
N, et al. Daytime Sleepiness among Medical Colleges’ Students in Jordan:
Impact on Academic Performance. Sleep Disord. 2022;2022:7925926.
Zailinawati AH, Teng CL, Chung YC, Teow TL, Lee PN, Jagmohni KS.
Daytime sleepiness and sleep quality among Malaysian medical students.
Med J Malaysia. 2009;64(2):108-10.

Alsaggaf MA, Wali SO, Merdad RA, Merdad LA. Sleep quantity, qual-

ity, and insomnia symptoms of medical students during clinical years.
Relationship with stress and academic performance. Saudi Med J.
2016;37(2):173-82.

Dyrbye LN, Shanafelt TD, Balch CM, Satele D, Sloan J, Freischlag J. Rela-
tionship between work-home conflicts and burnout among American
surgeons: a comparison by sex. Arch Surg. 2011;146(2):211-7.

llic 1, Zivanovic Macuzic |, Kocic S, llic M. High risk of burnout in medi-

cal students in Serbia, by gender: a cross-sectional study. PLoS One.
2021;16(8):20256446.

Cecil J, McHale C, Hart J, Laidlaw A. Behaviour and burnout in medical
students. Med Educ Online. 2014;19:25209.

Chunming WM, Harrison R, Maclntyre R, Travaglia J, Balasooriya C. Burn-
out in medical students: a systematic review of experiences in Chinese
medical schools. BMC Med Educ. 2017;17(1):217.

Patrick ME, Schulenberg JE, O'Malley PM, Maggs JL, Kloska DD, Johnston
LD, et al. Age-related changes in reasons for using alcohol and mari-
juana from ages 18 to 30 in a national sample. Psychol Addict Behav.
2011;25(2):330-9.

Rice KG, Van Arsdale AC. Perfectionism, perceived stress, drinking to cope,
and alcohol-related problems among college students. J Couns Psychol.
2010,57(4):439.

Brener ND, Billy JOG, Grady WR. Assessment of factors affecting the valid-
ity of self-reported health-risk behavior among adolescents: evidence
from the scientific literature. J Adolesc Health. 2003;33(6):436-57.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


http://www.moe.gov.cn/jyb_sjzl/moe_560/2020/quanguo/202108/t20210831_556339.html
http://www.moe.gov.cn/jyb_sjzl/moe_560/2020/quanguo/202108/t20210831_556339.html

	Gender differences in alcohol abusedependence among medical undergraduates during the post-COVID-19 pandemic period (October 20, 2020-April 5, 2021) in China
	Abstract 
	Background 
	Method 
	Results 
	Conclusion 

	Introduction
	Method
	Study design and participants
	Sample size
	Data collection
	Questionnaire development
	Alcohol abusedependence
	Learning burnout
	Depression and anxiety
	Excessive daytime sleepiness

	Data quality control and bias
	Statistical analysis
	Ethical considerations

	Result
	participants’ characteristics
	Comparison of alcohol abusedependence, mental distresses, and demographic characteristics between male and female medical students
	Differences in the comparison of mental distresses and demographic characteristics between male medical students with and without alcohol abusedependence
	Differences in the comparison of mental distresses and demographic characteristics between female medical students with and without alcohol abusedependence

	Discussion
	Main findings
	The prevalence of alcohol abusedependence among Chinese medical undergraduates during the post-COVID-19 pandemic period
	Male medical students were at higher risk of alcohol abusedependence than female medical students
	Age and excessive daytime sleepiness were associated with alcohol abusedependence only among male students
	learning burnout and having a partner were associated with alcohol abusedependence only among female students
	limitations of the study

	conclusion
	Acknowledgements
	References


