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Background: This study aimed to use online questionnaires to evaluate the factors associated with anxiety and depression
in Chinese visiting scholars in the United States during the COVID-19 pandemic.
Material/Methods: Using a cross-sectional design, 311 Chinese scholars visiting 41 states in the United States were interviewed on
20 and 21 April 2020 through WeChat using the Patient Health Questionnaire-9 (PHQ-9) and the Generalized
Anxiety Disorder-7 (GAD-7) questionnaire.

Results: Of these 311 visiting scholars, 69 (22.2%) reported no symptoms of anxiety or depression, whereas 63 (20.3%)
reported severe anxiety and 67 (21.5%) reported severe depression. Risk of anxiety was 93% higher in visiting
scholars with than without accompanying parents in the US (odds ratio [OR], 1.93; 95% confidence interval
[Cl], 1.01-3.68) and was 1.72-fold (95% Cl, 1.04-2.84) higher in those experiencing stress about family mem-
bers with COVID-19. Stresses about personal security and return to China on schedule were associated with
1.73-fold (95% Cl, 1.03-2.92) and 3.00-fold (95% Cl, 1.51-5.95) higher risks of anxiety, respectively. Risks of de-
pression were 1.86-fold (95% Cl, 1.14-3.05), 1.84-fold (95% Cl, 1.10-3.07), and 3.45-fold (95% Cl, 1.72-6.92)
higher in visiting Chinese scholars who were than were not experiencing stresses about financial support, per-
sonal security and return to China on schedule, respectively.

Conclusions: Chinese scholars visiting the United States during the COVID-19 pandemic experienced severe psychological
distress. Surveys that include larger numbers of visiting scholars are warranted.
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Material and Methods

Since December 2019, the outbreak of COVID-19 has infected
more than 6.7 million people in 188 countries/regions world-
wide, including more than 1.9 million in the United States (US).
To date, more than 393 000 people worldwide have died of this
disease. The World Health Organization (WHO) announced a
pandemic outbreak of COVID-19 on 11 March 2020 [1].

Infectious disease pandemics are frequently associated with
mental health problems. For example, the mental health of
medical staff and vulnerable populations was affected dur-
ing the SARS epidemic [2]. The COVID-19 pandemic has in-
creased consultations with psychiatry professionals and has
prompted evaluations of mental health among the gener-
al population, healthcare workers and vulnerable popula-
tions [3]. Psychological assistance services, including internet-,
telephone-, and application-based counseling or intervention,
have been widely used in response to the COVID-19 outbreak
in China [4]. On 2 February 2020, the State Council of China
announced the commencement of nationwide psychological
assistance hotlines [5].

Economic burden, family support, social support, and social
capital have all been reported to affect mental health sta-
tus [6]. Social isolation, including social exclusion and low so-
cial capital, also leads to psychological problems [7,8]. People
with greater informal social support were found to be more
likely to recover from symptoms of psychosis [9]. Many studies
have focused on the mental health of medical staff, the gen-
eral population, and self-isolated individuals [10-14]. Chinese
scholars visiting the United States to conduct research have
experienced social isolation, lack of family support, and stress-
es from the COVID-19 pandemic. To our knowledge, this is the
first study to assess the mental health of Chinese scholars vis-
iting the US during the COVID-19 pandemic.

WecChat in China is similar to Twitter in the US and is often
used as a tool for medical research [15]. At present, more than
one billion individuals in China utilize WeChat on their smart-
phones [15]. Questionnaires were administered to Chinese
scholars visiting the US via WeChat on their smartphones. The
symptoms of depression were assessed using the Chinese ver-
sions of the Patient Health Questionnaire-9 (PHQ-9), a valid and
reliable tool to screen for depression [16], whereas the symp-
toms of anxiety were assessed using the Generalized Anxiety
Disorder-7 (GAD-7) questionnaire, an effective and reliable tool
to screen for anxiety [17]. Both the PHQ-0 and the GAD-7 are
widely used in psychology research in China.

Ethical approval

This study was approved by the Ethics Committee of Beijing
Shijitan Hospital, Capital Medical University (SJTKY11-
JY-2020(1). All subjects provided informed consent electron-
ically prior to taking the survey. The informed consent page
presented 2 options (yes/no). The subjects selecting yes were
eligible to respond to the questionnaire and could quit the
process at any time.

Study design

This was a cross-sectional study involving 311 visiting schol-
ars across the US who were screened on the Internet for anx-
iety and depression on 20 and 21 April 2020. Independent
variables included demographic factors, family members stay-
ing in the US with the visiting scholars, and sources of stress.

Subjects

To be eligible, visiting scholars had to have permanent jobs
in China, receive funding support for their research visit to
the US, and stay in the US during the COVID-19 pandemic.
Chinese undergraduate and postgraduate students who were
studying in the US and visiting scholars who had returned to
China at the time of the interview were excluded from the sur-
vey. The subjects were aged from 18 to 60 years and received
the questionnaire in April 2020. Participants were surveyed
through WeChat by snowball sampling or chain-referral sam-
pling, with the study participants recruiting other participants
whom they knew were visiting from China. The internet-based
anonymous and self-rated questionnaires were designed by
Wenjuan Application (www.wenjuan.com). The questionnaires
included items about the symptoms of anxiety and depression,
as well as other covariates.

Definitions of anxiety and depression

The symptoms of depression and anxiety were evaluated using
the Chinese versions of the validated PHQ-9 (range, 0-27) [16]
and GAD-7 (range, 0-21) [17], respectively. Scores of 0-4 on the
PHQ-9 were defined as normal, whereas scores of 5-9, 10-14,
and 15-27 were defined as indicating mild, moderate, and se-
vere depression, respectively [16]. Scores of 0-4 on the GAD-
7 were defined as normal, whereas scores of 5-9, 10-14, and
15-21 were defined as indicating mild, moderate, and severe
anxiety, respectively [17].
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Figure 1. Map of the United States, showing the numbers of Chinese scholars visiting each state.

Covariates

The demographic data included age, sex, marital status (mar-
ried, unmarried and others), professional title (junior, moder-
ate, sub-senior and senior levels), level of education (bache-
lor’s, master’s and doctoral degrees) and field of study (science,
engineering, medicine and arts). Other factors recorded includ-
ed the time since arrival in the US for the current research vis-
it (<3, <6, <9, <12 and =12 months), the time to the end of
the research visit (<3, <6, <9, <12 and >12 months), and the
states in the US being visited. The family members (parents,
children, and spouse) visiting the US with these scholars and
their sources of stress (shortage of resources, fiancé or fian-
cée remaining in China, family members infected by COVID-19,
security in the US, returning to China on time, and interrup-
tion of the research visit) were also recorded.

Statistical analysis

All statistical analyses were performed using IBM SPSS Statistics
software 23.0 (IBM SPSS Software). Correlations of anxiety and
depression scores with age groups, time since arrival in the US,
time to the end of the research visit, and professional and ed-
ucational levels were analyzed by Spearman correlation tests.
Differences in anxiety and depression scores among fields of
study were analyzed by Kruskal-Wallis tests, and differences in
anxiety and depression scores between sexes, between those
who were and were not accompanied by family members, and

among sources of stress were analyzed by Mann-Whitney U
tests. Factors with p-values <0.05 on univariate analysis were
included in the multivariate analysis, under ordinal logistic re-
gression with the dependent variables being no, mild, mod-
erate, and severe anxiety and depression. All tests were two-
sided, with significance defined as a p-value <0.05.

Results

Participants

A total of 311 scholars visiting 41 states participated in the
survey (Figure 1). The 9 states without a responding visiting
scholar were Alabama, Alaska, Arizona, ldaho, Maine, New
Hampshire, North Dakota, Vermont, and Wyoming. More than
95% of the visiting scholars were aged under 50 years. Ninety-
nine (31.8%) visiting scholars were women and 212 (68.2%)
were men; of these, 259 (83.3%) were married and 46 (14.8%)
were unmarried. Of these visiting scholars, 227 (73.0%) had
been in the US longer than 6 months and 219 (70.5%) were due
to return to China in less than 6 months. Of the 311 visiting
scholars, 94 (30.2%), 61 (19.6%), 63 (20.3%), and 93 (29.9%)
were studying science, engineering, medicine, and the arts,
respectively. In addition, 190 (61.1%) responders had at least
a sub-senior position professionally, and 216 (69.5%) had ob-
tained a doctoral degree.
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Figure 2. Status of anxiety among visiting scholars in the United States. (A) Distribution of anxiety scores, (B) frequency of anxiety

levels.
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Figure 3. Status of depression among visiting scholars in the United States. (A) Distribution of depression scores, (B) frequency of

depression levels.

Distribution of anxiety and depression and their
relationship with baseline characteristics

The median anxiety score was 7.0, with 25% percentile and 75
percentiles of 4.0 and 14.0, respectively (Figure 2A). Of the 311
visiting scholars, 85 (27.3%), 107 (34.4%), 56 (18.0%), and 63
(20.3%) reported no, mild, moderate, and severe anxiety, re-
spectively (Figure 2B). The median depression score was 7.0,
with 25% percentile and 75% percentiles of 3.0 and 13.0, re-
spectively (Figure 3A). In addition, 104 (33.4%), 87 (28.0%), 53
(17.0%), and 67 (21.5%) of these scholars had no, mild, mod-
erate, and severe depression, respectively (Figure 3B). Analysis
showed that 191 (61.5%) participants had both anxiety and de-
pression, 35 (11.2%) had anxiety alone, 16 (5.1%) had depres-
sion alone, and 69 (22.2%) had neither anxiety nor depression.

Median anxiety score was significantly lower in visiting schol-
ars aged <30 years than those aged >30 years (5.50 vs. 7.0)
and was significantly lower in unmarried than in married par-
ticipants (6.00 vs. 7.00, p=0.04) (Table 1). The time to the end
of the research visit was negatively correlated with anxiety

score, with median anxiety score being significantly higher
in scholars with <3 months than in those with >3 months to
the end of their research visit (9.00 vs. 7.00, p=0.002). Senior
professionals had a median anxiety score of 8.00, with pro-
fessional title levels being positively correlated with anxiety
score (p=0.013). Anxiety score was unrelated to sex, length of
stay in the US, field of study, or educational level.

The time to the end of the research visit was also negatively
correlated with depression score, with median depression score
being significantly higher in scholars with <3 months than in
those with >3 months to the end of their research visit (9.00
vs. 6.00, p=0.001). Depression score was not significantly cor-
related with age, sex, length of stay in the US, field of study,
professional title, or educational level.

Correlation between factors and anxiety and depression
scores

Visiting scholars staying in the US with family members had
similar anxiety and depression scores as those staying in the
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Table 1. Relationships between subject characteristics and anxiety and depression scores.

Anxiety score Depression score

***************************************************************************************** 0.090 0.990
<12 months (n=51) 7.00 11.00 7.00 11.00
>12 months (n=82) 8.50 12.00 7.50 12.25
The time to the end of research visit*
<3 months (n=108) 9.00 11.00 9.00 11.00
<6 months (n=111) 7.00 10.00 6.00 9.00
—————————————————————————————————————————————————————————————————————————————————————————————————————————————— BEER e 0]
<9 months (n=57) 6.00 7.50 6.00 7.00
>9 months (n=35) 7.00 8.00 6.00 10.00
Majors***
Science (n=94) 7.00 9.25 7.50 10.00
Engineering (n=61) 7.00 10.00 7.00 8.00
***************************************************************************************** 0.526 0.350

rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr OEIE e TR

Bachelor degree (n=36) 5.50 6.25 6.00 10.75
Master degree (n=69) 7.00 10.50 0.184 7.00 12.50 0.883
Doctor degree (n=216) 7.00 10.00 8.00 9.00

* Spearman correlation test, ** Mann-Whitney U test, *** Kruskal-Wallis test.
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Table 2. Correlations of factors with anxiety and depression scores.

Anxiety score Depression score

Research visit with families

Yes (n=200) 7.00 10.00 8.00 9.00
——————————————————————————————————————————————————————————————————————————————————————————————————————————————————— 1O I e s N 12112
No (n=111) 7.00 9.00 7.00 10.00
Stress
Yes (n=298) 7.00 9.25 8.00 10.00
No (n=13) 2.00 3.50 <0.001 2.00 0.50 <0.001

No (n=80) 7.00 11.00 6.00 12.00
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Table 3. Multivariate ordinal logistic regression analysis of factors significantly associated with anxiety and depression.

Anxiety *

Depression**

Research visit with parents

Yes 1.93 1.01, 3.68 = =
——————————————————————————————————————————————————————————————————————————————————————————————————————————— QER -
No 1.00 = =
Stress in finance
Yes = 1.86 1.14, 3.05
——————————————————————————————————————————————————————————————————————————————————————————————————————————— - S
No = 1.00 =
Stress in infected by COVID-19
Yes 1.72 1.04, 2.84 = =
——————————————————————————————————————————————————————————————————————————————————————————————————————————— GER] -
No 1.00 = =
Stress in security
Yes 1.73 1.03, 2.92 1.84 1.10, 3.07
——————————————————————————————————————————————————————————————————————————————————————————————————————————— T8 e 107
No 1.00 1.00 =
Stress in returning to China on schedule
Yes 3.00 1.51, 5.95 3.45 1.72,6.92
——————————————————————————————————————————————————————————————————————————————————————————————————————————— 0.002 40,001
No 1.00 1.00 =

* Further adjusting age, sex, marriage status, time to the end of research visit, professional level, research visit with children, stress in
resource shortage, stress in finance and stress in infected by COVID-19, ** further adjusting time to the end of research visit, resource

shortage, stress in finance and stress in infected by COVID-19.

US without family members (Table 1). Participants visiting with
parents in the US had a significantly higher median anxiety
score than those visiting without parents (p=0.007, Table 2).
Moreover, scholars visiting the US with children were more
likely to have higher anxiety scores than those visiting without
children (p=0.041). Visiting scholars experiencing stress in the
US had significantly higher anxiety (7.00 vs. 2.00) and depres-
sion (8.00 vs. 2.00) scores than those without stress (p<0.001
each). Participants with stresses such as shortage of resourc-
es, financial difficulties, security, infection with COVID-19, and
returning to China on schedule had higher anxiety and depres-
sion scores than those without these stresses (p<0.05 each).
However, stress associated with possible interruption of the
research visit was not associated with anxiety or depression
score (p>0.05).

Staying in the US with parents was associated with a 1.93-
fold higher risk of anxiety (p=0.047, Table 3). Stresses asso-
ciated with COVID-19 infection, security in the US, and re-
turning to China on schedule were associated with 1.72-fold,
1.73-fold, and 3.00-fold higher risks of anxiety, respectively
(p<0.05 each). Stresses associated with financial difficulties,
security in the US, and returning to China on schedule were
associated with 86%, 84%, and 245% higher risks of depres-
sion, respectively (p<0.05 each).

Discussion

To our knowledge, this is the first mental health survey of in-
ternational visiting scholars during the COVID-19 pandemic
and the first to assess factors associated with increased anx-
iety and depression. COVID-19, the most infectious disease
since the Spanish flu, has been described as a once-in-a-cen-
tury pathogen. Mass disasters, such as earthquakes, floods,
tsunamis, hurricanes, and infectious diseases, have been re-
ported to influence mental disorders [18]. International visit-
ing scholars are regarded as more vulnerable and face more
challenges than the general population.

International visiting scholars were found to have more seri-
ous mental health problems than the medical staff in Wuhan,
China, during the COVID-19 pandemic between January and
February 2020 [4,10]. This survey found that 20.3% and 21.5%
of visiting scholars had symptoms of severe anxiety and severe
depression, respectively, compared with 6.0% and 7.3%, re-
spectively, of the medical staff in Wuhan [4]. Moreover, 27.3%
of participants in this survey had no symptoms of anxiety and
33.4% had no symptoms of depression, compared with 51.4%
and 40.0%, respectively of the medical staff in Wuhan [4]. Staff
members in Wuhan reported excessive tension, fatigue, hyper-
activity, frustration, and self-blame over patients’ deaths and
worried about themselves and their families being infected.
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However, they worked on a regular rotation and received pro-
fessional crisis intervention from psychological teams, who
guided them in self-regulation. Also, these staff members re-
ceived support from their colleagues, relatives and friends;
their contributions were affirmed and their safety was guar-
anteed [19]. In contrast, the safety of these visiting scholars
was not guaranteed and they were socially isolated, with many
lacking family and social support [20]. Visiting scholars in the
US were easily neglected during the pandemic and could not
easily access professional psychological help, resulting in se-
rious psychological distress.

Visiting scholars over 30 years old and those who were mar-
ried had higher anxiety scores than those who were young-
er or unmarried. In contrast, a previous study found that the
mental health stability rate was lower in subjects aged 18-29
years (39.8%) than in those aged 30-84 years (57.2%) [21].
That study found that for young people, occupational status,
especially being employed, was of major importance in the de-
velopment of stable mental health [21]. All respondents in our
study had stable jobs, which may have been responsible for
the more stable mental health of participants aged <30 years.

Being accompanied by parents was associated with a 1.93-
fold risk of anxiety. A study in Singapore showed that 52.6%
of the caregivers of the elderly (>60 years) had psychological
distress [22] and experienced multiple negative physical, emo-
tional, social, and financial stressors due to the increased de-
mands in care-giving [23,24]. In addition to the above pressures,
visiting scholars also worried about their parents becoming in-
fected with COVID-19, because the elderly have had the high-
est mortality rate from COVID-19 infection [25]. Alternatively,
they might be more dependent on their parents, with imped-
ed or depressed creative consciousness, with these individu-
als having not completed the process of separation-individu-
alization [26]. This may have made it more difficult for these
individuals to tolerate loneliness and to increase symptoms of
anxiety when experiencing danger, threat, or uncertainty [26].

Uncertainty was the main reason for anxiety [27,28].
International flights, including to China, were canceled wide-
ly, and Chinese visiting scholars did not have the opportuni-
ty to return to China. They were uncertain about their securi-
ty and personal safety in the US. Thus, people closer to their
scheduled return time were more anxious than those who ex-
pected to stay longer in the US. Similar to the general popula-
tion [12,29], the stress of being infected with COVID-19 was also
a main reason for anxiety, and financial distress was a main
reason for depression. Financial hardship is strongly associated
with depression [30,31], and financial stress was found to be
the strongest direct predictor of symptoms of depression [32].

Zhao Y. et al.:
Evaluation of factors associated with anxiety and depression...
© Med Sci Monit, 2020; 26: €926602

The rates of anxiety and depression among Chinese visiting
scholars in the US was high, even higher than that of front-
line medical staff in Wuhan, China, during the COVID-19 out-
break, who were ranked as the being at the highest need of
psychological intervention. Vulnerable and easily overlooked
groups need urgent psychological crisis intervention to avoid
extreme events, such as suicide, self-injury, impulsive behavior,
and group psychological crisis events [19]. On 27 April 2020,
the Consulate-General of the People’s Republic of China in
San Francisco initiated a free online consultation platform for
overseas Chinese, including consultation about COVID-19 and
mental health [33]. A wide range of evidence-based Internet
programs are currently available for disease prevention and
treatment [34]. Subjects who continue to experience anxiety
and depression after 2 weeks can schedule psychiatric inter-
views and, if necessary, can be treated with drugs or can re-
turn to China [19]. On 9 May 2020, the Embassy of the People’s
Republic of China in the US announced that international stu-
dents experiencing difficulties in the US, including visiting schol-
ars, can register to take temporary flights back to China [35].

This study had several limitations. First, selection bias may
have occurred because most of the participating scholars were
recruited through the snowball sampling method by WeChat,
suggesting that those who completed the survey may have
been more interested in mental health-related topics. A sur-
vey covering more visiting scholars should be implemented to
illustrate the general situation. Second, although the recruited
visiting scholars were from 41 states in the US, the numbers
among states were unbalanced and some deviations may have
occurred. Finally, this survey did not include insomnia severity.
Anxiety levels have been reported significantly higher in individ-
uals who did than did not report symptoms of insomnia [36].

Conclusions

Chinese scholars visiting the US during the COVID-19 pan-
demic experienced serious mental disorders, including anxi-
ety and depression. To relieve their anxiety and depression,
visiting scholars should be encouraged to access online psy-
chological intervention services and psychological assistance
hotlines. Surveys focusing on larger numbers of visiting schol-
ars should be performed.
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