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Introduction: The coronavirus disease (COVID-19) swept the globe and harmfully

influenced the mental health and behaviors of the college student population. This study

aims to examine the prevalence and difference of mental health and the substance use

problems of the Chinese college-age students studying in China and America (CSA)

during the COVID-19 pandemic.

Methods: One thousand five hundred four students participated in this study. A total

of 42.12% of students are enrolled in Chinese colleges, and 57.78% of students are

enrolled in American colleges, aged 17–23 years (x ± s = 19.90 ± 1.50). Binary logistic

regression and independent t-test were used in this study to find the predictor variables

and association among mental health, substance use problems, and student population.

Results: The two student groups had a statistical difference in General Anxiety

Disorder-7 scale, alcohol, medicines, drinks, drugs and cigarettes (p < 0.01). The

students suffering depression problems from the two groups have statistical significance

with drinks (odds ratio = 0.89, 95% confidence interval = 0.81–0.97, p < 0.05; odds

ratio = 1.11, 95% confidence interval = 1.04–1.19, p < 0.01). CSA experiencing

anxiety problem had a significant association with alcohol, drinks, cigarette, and desserts

(p < 0.05).

Conclusion: This is the first cross-sectional study focusing on the comparison of the

Chinese college-age students’ mental health and substance use problems who are

studying in China and America during the pandemic. Our study revealed severe mental

health and substance use problems in both student groups, particularly in the CSA during

the COVID-19 pandemic. The findings of our study also highlight the evidence to find

more interventions and preventions to solve the different mental health and substance

use problems for college students.
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INTRODUCTION

The outbreak of health emergencies resulting from coronavirus
disease 2019 (COVID-19) not only negatively impacted the
mental and physical health of the general population but also
increased the incidence of psychological crises (1, 2). A growing
literature revealed that many individuals were experiencing
severe psychological burden during this period across countries

(3–6); stressors involve social isolation, health concerns, fears of
being infected, and stigma, which resulted in a series of negative
emotional problems, fear, anxiety, and frustration.

Most college students are in the phase of stepping into
their adulthood and are usually under tremendous pressure
from academic and social lives due to most of them are
living independently for the first time (7, 8). Xiang et al.
found that the educational environment changes could lead

them to increase stress and perform poorly, influencing their
cognition and motivation and generating feelings such as fear
and anxiety, especially during the pandemic. According to
the previous research report, during the COVID-19 pandemic,
Chinese college students’ anxiety and depression levels were
higher than the national norm level (9–11). The lockdown of
schools caused by the COVID-19 pandemic created a significant
negative impact on these students’ mental health and substance
use, which have entirely changed their academic and social life
across the countries (3, 4, 7). Chinese domestic college students

were at high risk of common mental health problems, such as
depression, anxiety, and substance use problems (9, 10).

Although the Chinese college students studying in China
(CSCs) were significantly impacted by the COVID-19 pandemic,
the Chinese international college students in America (CSAs)
have also been influenced negatively. Most educational
institutions were shut down in mid-March in 2020 in the
United States, and all students were forced to shift their classes
into the remote model via Zoom and Google Meet (12),
which led most of these international students to go back to
China. The alternation of the teaching model and the huge
time difference resulted in anxiety, and sad feelings for these
students have emerged during the pandemic. Furthermore, the
COVID-19 pandemic caused these students to be not able to
attend commencement in person but to take a semester/year
gap or transfer back to Chinese colleges. They also had to stop
working on their internships and research projects (13, 14).
For social lives, many racist and violent reports in the TV
and news have significantly increased and escalated against
Asians, including Chinese in America, because the first case
was reported in China. It is reported that Chinese international
students have experienced these negatively biased and perceived
discriminations and anxiety during the period (15–17). A
profound long-term negative influence, such as depression and
anxiety levels, has changed Chinese college students’ experiences
in America (5). Against this background, we want to find the
difference between CSC and CSA by analyzing the prevalence of
mood disorders and substance use problems to provide evidence
for the prevention and clinical treatment of mental health
problems of the college students’ population. Furthermore,
considering that COVID-19 is a global challenge that impacts

college students’ mental health globally, it is also urgent to obtain
information regarding the problems in different countries caused
by the pandemic and potential factors that can influence its
extent in different countries.

In addition to mental health problems, substance use problem
is also becoming a severe issue among the college student
population and is closely associated with mental health. The
previous study reported that college students formed a large
proportion of binge drinkers among young generations, and
70% of American college students were drinkers in 2007 in the
United States (18, 19). At the same time, cigarettes have similar
results, with a marked increase in smoking rates among people
with a high level of education, college students, in China. A total
of 53% of the Chinese participants in a study reported having
smoked during their college (20, 21). The non-medical use of
prescription drugs (NMUPD) is also a health issue among college
students. It was previously reported that college students have a
high prevalence of NMUPD in the United States, whereas it also
concluded that NMUPD in Chinese college students appears to
be common recently (22). Besides, over 90% of students reported
buying coffee and energy drink almost every day (23, 24). The
recent studies also indicated that the college students’ substance
use situation, including alcohol, cigarette, andmarijuana (25–27),
was more frequent and severe than before the pandemic. Thus, it
is also emergent and important to examine how substance use
has changed during the pandemic and how it could relate to
mood disorders to give evidence in solving the future problems
of mental health and substance abuse among college students.

To facilitate the development of domestic and international
college students’ mental health and substance use intervention
programs, we need a better understanding of both the
epidemiology of depressive and anxiety symptoms and substance
use in CSC and CSA amid the COVID-19 pandemic. Although
many researchers are investigating these issues in CSCs, the
research of CSAs is limited. To better help policymakers and
psychologists on this issue, this study analyzes and compares
prevalence in mental health by taking the sample from CSC and
CSA during the COVID-19 pandemic. The hypothesis of the
present study is that both CSCs and CSAs will experience mood
problems, depression, and anxiety. Based on a previous study (5),
CSAs would experience more severe mood and substance abuse
problems than those studying in China during the pandemic. The
students in America are expected to experience more frequent
alcohol and drug use problems than students in China. The
findings of our study could give some evidence for establishing
culturally tailored prevention intervention programs to provide
a direction for solving the mental health and substance use of
college students, even extend to all college students across the
world to decline the risk of future public health emergencies.

METHODS

Participants
As approved by the Denison University and Zhejiang Provincial
People’s Hospital’s Institutional Review Board, the authors
developed and released an online and anonymously survey
on the official website of “Questionnaire Star,” a professional
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online questionnaire and evaluation platform. Participation was
voluntary, and their responses to this survey would be truly
anonymous, which means that it ultimately ensures that no one
could ever identify their responses to who they are.

To recruit the student participants, we published an online
questionnaire on the website of “Questionnaire Star” and spread
it into social media. One thousand six hundred forty-five
participants were collected through social media and the website
of “Questionnaire Star.” Questions such as present location,
study model (hybrid/in-person/remote/gap), highest education,
and class year were asked before answering the survey to recruit
the student participants. We excluded (1) participants who still
live in America during the collecting period to make all student
participants experience a similar environment, to diminish
errors; (2) those whose age does not fit the undergraduate
school range; (3) participants who do not fully complete the
questionnaires; (4) students who are taking a semester/year gap;
and (5) students who are not presently enrolled in college.
As a result, 1,504 students participated in this study and were
distributed to the CSC group (n = 635) and the CSA group
(n= 869). There were 42.15% men and 57.85% women, and the
age range is from 17 to 23 years (x ± s= 19.90± 1.50).

Measures
The online survey is divided into four main sections, and
the specific items and scores are shown in Tables, including
the demographic questions (age and sex), Patient Health
Questionnaire-9 (PHQ-9), General Anxiety Disorder-7 scale
(GAD-7), and substance use questions. The PHQ-9 is a self-
rating survey of the diagnostic instrument for common mental
disorders, which showed good reliability and validity in a
previous study (28). The GAD-7 is a seven-item anxiety survey
that had good reliability, as well as an internal, criterion,
construct, current, and convergent validity (29). The substance
use scale was designed by our research team and assessed
the participants’ frequency of substance use per week, such as
alcohol (beer, whiskey, etc.), medicines (sleeping pills, dietary
supplements, etc.), desserts (cake, ice cream, etc.), drinks (coffee,
bubble tea, etc.), drugs (marijuana, nitrous oxide, etc.), cigarettes
(tobacco, e-cigarette, etc.), and snacks (Chex Mix, pretzels, etc.).
Based on these score criteria of each questionnaire, this study
would assign whether the students are experiencing mental
health disorders or substance use problems.

Statistical Analyses Approach
This utilized the Statistical Package for the Social Sciences (SPSS)
25.0 to analyze the data. Demographical information and sex
used the Chi-square test to find the relationship between sex
and students’ population. Independent t-tests were used to find
out the difference in mental health levels and substance use
situation between Chinese domestic college students and Chinese
international college students. The binary logistic regression
analysis was used to examine the prediction and correlation
between substance use issues and mental health problems across
two student populations. A two-tailed p-value of <0.05 was
considered significant for all tests. We used Cox and Snell R2

TABLE 1 | Descriptive information of 1,504 college students (x ± s).

Characteristics CSC

(n = 635)

CSA

(n = 869)

χ2/t p

Gender 1.61 ± 0.49 1.56 ± 0.50 3.9 0.05

Age 19.87 ± 1.48 19.92 ± 1.48 −0.66 0.51

PHQ-9 11.63 ± 5.45 11.41 ± 5.04 0.80 0.42

GAD-7 7.42 ± 5.52 8.87 ± 4.74 −5.46 <0.01**

**Means significant at the 0.01 level (two-tailed).

and Nagelkerke R2 to evaluate our model. The larger the value
of R2, the better the model’s goodness of fit. Both student groups
showed relatively good goodness of fit.

RESULTS

Table 1 shows the fundamental demographic characteristics and
results of PHQ-9 and GAD-7 of the two student groups. A Chi-
square test of independence showed no significant association
between sex and student population, χ2 (1,1,504) = 3.9, p >

0.05. There was no significant effect of age and PHQ-9 scores (p
> 0.05) between the students studying in China and America.
In contrast, there is a significant difference in GAD-7 mean
scores (t = −5.46, p < 0.01), which indicates that the college
students studying in America (M = 8.87, SD = 4.74) had
a high anxiety level than in China (M = 7.42, SD = 5.52).
Although there is no statistical difference for the PHQ-9 scores
between the two groups, the number of CSAs (n = 776) who
experienced depression is more than the number of CSCs (n =

533). Figures 1, 2 show the specific levels for depression and
anxiety based on the score criteria of PHQ-9 and GAD-7. Both
groups show a high rate of moderate depression (29.0 vs. 41.6%)
and anxiety (35.3 vs. 44.9%). In other words, both student groups
were suffering serious mental health problems impacted by the
COVID-19 pandemic.

Table 2 provides the comparison between CSC and CSA’s
frequency of substance use per week by using independent group
t-test analysis. The results show that CSC had a more severe
substance use problemwith alcohol (53.7 vs. 56.2%, p< 0.01) and
drinks (77.6 vs. 61.6%, p < 0.01). In contrast, CSAs experienced
more serious issues with medicines (41.7 vs. 57.3%, p < 0.01),
drugs (0.9 vs. 48.3%, p < 0.01), and cigarettes (40 vs. 57.4%,
p < 0.01). In other words, under the influence of the COVID-
19 pandemic, both student groups experience the substance use
issue, especially for CSAs.

To find the correlation among the substance use frequency,
GAD-7, and PHQ-9 scores for the two groups, this study
generated a binary logistic regression analysis. The results reveal
in Table 3 that CSCs experiencing depression have a significant
association with alcohol [OR = 0.85, 95% confidence interval
(CI) = 0.77–0.95, p < 0.01] and drinks (OR = 0.89, 95%
CI= 0.81–0.97, p < 0.05). The probability rates of CSCs with
depression problems drinking alcohol and beverages are 0.85 and
0.89 times, respectively, higher than those without depression
problems. On the other hand, CSAs experiencing depression
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FIGURE 1 | The prevalence of depression between CSC & CSA.

FIGURE 2 | The prevalence of anxiety between CSC & CSA.

have a significant association with drinks (OR = 1.11, 95%
CI= 1.04–1.19, p < 0.01) and cigarettes (OR = 1.14, 95% CI =
1.06–1.22, p < 0.01), indicating that the probability rates of CSAs
with depression of drinking beverages and smoke are 1.11 and
1.14 times, respectively, higher than those without depression
problems. These students also had a significant association with
desserts (OR = 0.90, 95% CI = 0.85–0.95, p < 0.01) and drugs
(OR = 0.82, 95% CI = 0.71–0.95, p < 0.05), which indicates
that the probability rates of these students to eat desserts and
use drugs are 0.90 and 0.82 times, respectively, higher than those
without depression.

Table 4 indicates that the CSA experiencing anxiety problem
had a significant association with alcohol (OR = 1.15, 95%
CI= 1.04–1.27, p < 0.05), drinks (OR = 1.11, 95% CI = 1.04–
1.18, p < 0.01), and cigarette (OR = 1.16, 95% CI = 1.08–1.24, p
< 0.01). These students also have a significant association with

desserts (OR = 0.90, 95% CI = 0.85–0.96, p < 0.01). These
results mean that the probability rates of CSAs with anxiety
problems of drinking alcohol and beverages, eating desserts, and
smoking are 1.15, 1.11, 0.90, and 1.16 times, respectively, higher
than students without anxiety problems. However, there is no
statistical significance for CSC. The error in the drug variable was
caused by the extremum of non-drug takers in students studying
in China.

DISCUSSION

This is the first cross-sectional study investigating depression,
anxiety, and substance use problems among CSCs and CSAs
during the COVID-19 pandemic. There are two significant
findings that are consistent with the previous hypothesis. First,
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TABLE 2 | Frequency of substance use per week of students who study in China and America (n = 1,504).

CSC CSA

(total n = 635) (total n = 869) t p

n % n %

Frequency of substance use per week

Alcohol 3.77 <0.01**

0 times 294 46.3 381 43.8

1–3 times 217 34.2 432 49.7

4–6 times 117 18.4 56 6.4

>7 times 7 1.1 / /

Medicine −5.42 <0.01**

0 times 370 58.3 371 42.7

1–3 times 194 30.6 378 43.5

4–6 times 68 10.7 88 10.1

>7 times 3 0.5 32 3.7

Desserts 0.51 0.61

0 times 149 23.5 334 38.4

1–3 times 358 56.4 404 46.5

4–6 times 96 15.1 52 6.0

>7 times 32 5.0 79 9.1

Drinks 4.44 <0.01**

0 times 142 22.4 334 38.4

1–3 times 333 52.4 411 47.3

4–6 times 118 18.6 74 8.5

>7 times 42 6.6 50 5.8

Drugs −16.02 <0.01**

0 times 629 99.1 449 51.7

1–3 times 1 0.2 384 44.2

4–6 times 5 0.8 36 4.1

>7 times / / / /

Cigarette −4.24 <0.01**

0 times 381 60.0 370 42.6

1–3 times 168 26.5 396 45.6

4–6 times 72 11.3 48 5.5

>7 times 14 2.2 55 6.3

**Means significant at the 0.01 level (two-tailed).

TABLE 3 | Binary logistic regression analysis for depression disorder for two student population.

CSC CSA

B SE β p OR 95% CI B SE β p OR 95% CI

Lower Upper Lower Upper

Alcohol −0.16 0.05 8.97 <0.01** 0.85 0.77 0.95 0.10 0.05 3.63 0.06 1.11 1.00 1.23

Medicine −0.01 0.06 0.02 0.88 0.99 0.87 1.12 −0.07 0.04 3.33 0.07 0.93 0.87 1.01

Dessert 0.04 0.06 0.46 0.50 1.04 0.93 1.16 −0.11 0.03 12.13 <0.01** 0.90 0.85 0.95

Drinks −0.12 0.05 6.26 <0.05* 0.89 0.81 0.97 0.10 0.03 9.25 <0.01** 1.11 1.04 1.19

Drugs −0.12 0.22 0.29 0.59 0.89 0.58 1.37 −0.20 0.07 6.97 <0.05* 0.82 0.71 0.95

Cigarette −0.06 0.06 1.34 0.25 0.94 0.84 1.05 0.13 0.04 12.62 <0.01** 1.14 1.06 1.22

Significant p < 0.05* and < 0.01**.

CI, confidence interval; OR, odds ratio.
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TABLE 4 | Binary logistic regression analysis for anxiety disorder for two student population.

CSC CSA

B SE β p OR 95% CI B SE β p OR 95% CI

Lower Upper Lower Upper

Alcohol 0.01 0.05 0.03 0.87 1.01 0.92 1.11 0.14 0.05 7.31 <0.05* 1.15 1.04 1.27

Medicine 0.03 0.06 0.29 0.59 1.03 0.92 1.15 0.02 0.04 0.26 0.51 1.02 0.95 1.10

Dessert 0.06 0.05 1.34 0.25 1.06 0.96 1.16 −0.10 0.03 11.03 <0.01** 0.90 0.85 0.96

Drinks −0.06 0.04 2.01 0.16 0.95 0.87 1.02 0.10 0.03 9.79 <0.01** 1.11 1.04 1.18

Drugs 6.15 3,980.35 0.00 1.00 466.91 0.00 / −0.11 0.07 2.10 0.15 0.90 0.78 1.04

Cigarette 0.06 0.05 1.25 0.26 1.06 0.96 1.17 0.14 0.04 16.44 <0.01** 1.16 1.08 1.24

Significant p < 0.05* and < 0.01**.

CI, confidence interval; OR, odds ratio.

our results indicated that most of our participants were in a
depressive and anxious mood, whereas the CSAs had a relatively
higher anxiety level. Secondly, both CSCs and CSAs showed
problems with the substances: CSCs had a higher tendency to
drink alcohol and beverages, and CSAs were more likely to be
addicted to medicine, drugs, and cigarettes. Furthermore, these
two groups of students with depression problems are more likely
to drink beverages.

Both groups of students showed a high prevalence of
depression in the study. Compared with the 23.8% prevalence
of depression among Chinese college students during the non-
COVID-19 period (10), the depression rate (35.4%) of Chinese
college students during the COVID-19 pandemic appeared
higher, which is consistent with the previous study (8, 9,
30). Despite the difference in the number of participants for
the two studies, these results indicated the elevated risk of
depression in Chinese college students during the pandemic.
Both student groups struggled with many issues and experienced
high depression and anxiety levels influenced by the COVID-19
pandemic; however, CSAs faced more severe problems. Of
course, there are some pre-differences that can potentially
contribute to the differences we identified. For example, the drive
for higher education is different between Chinese and American
college students. CSAs may tend more to consider higher
education abroad as a life-changer, as they believe that studying
abroad would enable them to understand the differentiation
of personal development and contribute to their improvement
(31) and thus might cause them to experience more severe
emotional symptoms.

Many American universities were forced to close suddenly
and changed the learning model from in-person to remote,
which led to discontinuing their studies, research projects, and
internships. As a result, their stress level increased to a peak
with various stressors (5, 12). The social life of these students
has also been harmfully influenced, as they have to be separated
from their friends, classmates, and professors for an extended
period, which increases their loneness. The feelings of social
isolation are on the rise, as they believe they may not see
their friends anymore, and some cannot even say goodbye to
each other (32, 33). Besides, discrimination against the Chinese

during the COVID-19 pandemic may also lead to a higher
level of anxiety. The news against China and Asia across the
world stemmed repeatedly. For example, one of the most notable
anti-Asian COVID-19 discrimination was spoken by the former
President of the United States, referring to the virus as the
“China virus” (15–17). As a result, the Chinese international
college students were under severe negative bias and lived
in fear of being discriminated against, which significantly
influenced their mood and self-esteem. Furthermore, going
back to China caused the time differences issue, where these
students have to stay up late to take classes remotely, leading
to poor physical health (9, 34). These “multiple jeopardies”
overwhelmed these students and made their anxiety and stress
levels rapidly rise.

Our results also showed that both student groups have
substance use problems. CSCs were facing more severe alcohol
and beverage issues, as the minimum age for buying alcohol
is 18 years in China, so Chinese college students are more
accessible to get it than students in America (16, 35). Besides,
alcohol use in moderation is considered good for the health
in China. Therefore, it is difficult for these Chinese college
students to manage the capacity for liquor. With immature
minds and scanty experiences of life, they would easily be
drinking alcohol excessively when others urge them to drink
at a party or social event (36). Loneliness could also lead
these Chinese college students to overly drink alcohol, so
they frequently use alcohol to ease their pain and alleviate
their negative feelings (37–41). Other studies also indicated
that loneliness was more common among people, such as
healthcare workers, exposed to COVID-19, stressing the role
of potential to counteract the adverse effects of higher levels
of loneliness (39–41). Coffee is one of the most popular
drinks among college students (42), particularly for students
who have had insufficient sleep. They need energy and keep
sober to reduce fatigue to listen to the class and prepare for
the exams during the daytime (24, 43). Thus, these college
students seek caffeine from coffee to increase energy and
improve their study performance, as caffeine is the most
frequently consumed central nervous system stimulant in the
world (44, 45).
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CSAs were experiencing more severe problems in medicines,
drugs, and cigarettes. The number of CSAs may be impacted
subtly by the western culture with higher drinking and smoking
habits (20, 22). One of the examples of medicines in our survey
is dietary supplements. The students who live on the American
campus may be influenced imperceptibly by the American
lifestyle and eating habits of eating dietary supplements to make a
healthy and strong body (46). During the COVID-19 pandemic,
taking dietary supplements every day would be effective, as
everyone believes that they would be protected from the virus if
they have a healthy body (47). There are several psychological and
physical benefits of taking these dietary supplements: obtaining
adequate amounts of nutrients and maintaining their health,
losing weight, preventing diseases, and improving immunity
(48–50). Furthermore, sleeping pills such as melatonin are also
examples in our medicine category. College students are usually
associated with sleep difficulties and insufficient sleep, where
they are constantly forced to stay up late by the academic stress
and assignment workload (51–53). Meanwhile, after these CSAs
returned to China, they needed to stay up late to take the remote
class. Therefore, these students’ sleep patterns and biological
clock have been disturbed. Their physical and psychological
health collapsed under the pressure of stress from academic
life, social activities, and internship, and this explains why they
would frequently use sleep medicines to have a good sleep or
immediately fall asleep.

Prior research concluded that college students are one of the
groups easy to be addicted to smoking (54). Electronic cigarettes
(E-cigarette) have increased in popularity among college students
and have become the most common tobacco product among this
generation (55). During the COVID-19 pandemic, these college
students were suffering from the pressure from academic, social,
and daily routines. Compared with cigarettes, the E-cigarette is
a “healthy product” that could make them quit/reduce tobacco
use and release stress (56, 57). Many studies have revealed that
youths who use tobacco products (including e-cigarettes) tend to
use cannabis than non-tobacco users (58, 59). Similar problems
happen with drugs. Late adolescence and young adulthood, the
college-age period, are peak developmental periods for drug
involvement. Non-medical use of prescriptionmedications is one
of the common phenomena, including analgesics and analeptics,
in Chinese college students (22, 60). The students who take drugs
might believe that the drugs could help them get rid of low
emotions and avoid annoyance easily. Another benefit of the
drugs could be tomedicate sleep problems. The students reported
that sleep onset is more rapid after marijuana use (61, 62).

The present study also confirmed a known association
between substance use and affective symptoms (depression and
anxiety) in both student groups. The social mechanism might be
one of the explanations. As the school and government policies
established, most of the students needed to study at home. Under
tremendous stress from academics, parents, and graduation, the
inside feelings of loneliness and frustration of these students were
exaggerated (63). A previous study found that binge eating and
drinking could be one of the symptoms caused by loneliness
(64), which results in loneliness being the possible reason causing
these college students to use substances frequently. In addition

to the substance use problem, loneliness also caused adverse
effects on students’ mental health, such as strong associations
with suicide ideation and attempts (65) and depressive mood
(63). The student population has severe mental health problems
and frequent substance use issues that might be attributed to
extreme loneliness.

In conclusion, the mental health and substance use problem
of the Chinese student population study in China and America
affected by the epidemic differs significantly, especially for CSAs.
It is imperative to vigorously develop mental health services
in China and promote mental health for these college students
more deeply and broadly. The effective method is examining the
problems in a group or sample of college students and finding out
the problems, then taking measures to deal with each problem
that these college students have. We recommend that professors,
counselors, and administrative staff working in colleges facilitate
taking necessary steps to help these students, including self-
help brochures, psychoeducational studies, and individual and
group counseling. Thus, these people who work in colleges
should proactively reach out to all student populations, identify
students who need help or are at high risk of mental health
problems, and plan tailored treatment to counteract the adverse
psychological effects. In addition, future tailored prevention
intervention programs and more discussion are needed in China
about the regulation of substances that may be beneficial to
reduce the risk of substance use among Chinese college students.
After the series mentioned earlier are implemented, the risk of
students being infected can be reduced, at the same time, lower
mental health problems. Even relevant health departments could
establish a reasonable system that can be extended to decline the
risk of future public health emergencies.

This study has several limitations that should be improved
in future studies. First, its sample size was relatively small, and
our sample is not fully representative of the general college
student population in China. Second, we should ask what exact
substance they are using so frequently. Take medicines as an
example. What is the frequency of use of specific medication
that participants are using? We do not know the frequency
of use where participants answered benzodiazepines and/or
selective serotonin reuptake inhibitors. Previous studies have
revealed the past or current treatment, as psychotherapy and
pharmacotherapy may have a significant impact on the clinical
outcome explored in this study (substance use and affective
symptoms): cognitive-behavioral therapy can be used to modify
maladaptive automatic negative emotions of individuals about
the pandemic (66); although benzodiazepines and selective
serotonin reuptake inhibitor are known as the standard treatment
of anxiety and insomnia, it is still a drug that may produce
alterations in mood, cognitive, and psychomotor functions (67);
the increase in benzodiazepines during the pandemic may be
considered a proxy for increased anxiety that influences mood
problems (68). The future study needs to examine the high-
risk population with a current or history of pharmacotherapy
and psychotherapy. There is a reason to suspect that social
desirability could cause individuals to report inaccurate levels of
participation in each of the mentioned behaviors, and the data
here failed to capture this possibility. The last limitation is that we
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do not continue to track the emotional and substance problems
of these CSAs after returning to the college campus. Further
prospective cohort studies are needed to explore how Chinese
college students’ differences in mental health and substance use
change under the COVID-19 influence more specifically to track
the emotional and substance problems of CSAs back to college
life and add items related to psychotherapy and pharmacotherapy
to find more clinical implications. The future study could also
findmore social and biological mechanisms among these Chinese
college students correlated to their mental health and substance
use problems change.
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