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Introduction
With more than 3 million cases worldwide, the novel coronavirus disease 2019 (COVID-19) poses a Author affiliations and article information are
growing global public health challenge.! Medical personnel disproportionately bear the additional listed at the end of this article.

physical and psychological burdens associated with pandemics, yet the mental health implications of
COVID-19 for physicians are unknown.?3 In this cohort study, we assessed anxiety, depression,
mood, and other established factors associated with mental health problems in a cohort of young
physicians in China before and during the outbreak.

Methods

The ethics committees of Shanghai Jiao Tong University and the University of Michigan approved this
study. All participants provided written informed consent and were compensated ¥25 (as of May 7,
2020, ¥1=$0.14 US). This study follows the American Association for Public Opinion Research (AAPOR)
reporting guideline.

Training physicians from 12 Shanghai hospitals who enrolled in the prospective Intern Health
Study in August 2019 completed surveys 2 weeks before beginning residency and again at 3 months
(before the COVID-19 outbreak) and 6 months (during the COVID-19 outbreak) that assessed anxiety
(Generalized Anxiety Disorder-7 scale), depression (Patient Health Questionnaire-9), and workplace
violence.*> Mood valence (rated from 1to 10, with higher scores indicating better mood) was
measured daily via a mobile smartphone application. The same protocol was used to collect data in
the prior 2018 to 2019 residency cohort.

A series of random effect mixed models were fitted to assess changes in Generalized Anxiety
Disorder-7, Patient Health Questionnaire-9, and mood scores and experience, observation, and fear
of workplace violence between quarter 1and quarter 2 for both the 2018 to 2019 and 2019 to 2020
cohorts. Preresidency baseline (mood score, Generalized Anxiety Disorder-7 and Patient Health
Questionnaire-9 total scores, and a personal history of depression) and within-residency (work
hours, sleep duration, and experience, observation, and fear of violence before and after the
outbreak) factors that have previously been associated with depression and anxiety in training
physicians were included in the models.® All analyses were performed using SAS statistical software
version 9.4 (SAS Institute). Statistical significance was calculated with generalized linear mixed
models. A 2-tailed P < .05 was considered statistically significant. Data analyses were performed in
March and April 2020.

Results

Of the 1037 invited residents, 726 (70%) agreed to participate in the study. Of those 726 residents,
385 (53%) completed the quarter 1or quarter 2 surveys and were included in the analysis (247
women [64%]; median age, 25 years [interquartile range, 23-28 years]). For the 2019 to 2020
cohort, daily mood scores decreased statistically significantly between quarter 1and quarter 2

(B =-0.50; 95% Cl, -0.80 to -0.20; P = .002). In parallel, scores for symptoms of depression

(B =0.61;95% Cl, 0.08 to 1.14; P = .02) and anxiety (B = 0.64; 95% Cl, 017 to 1.12; P = .008)
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increased statistically significantly during this period (Table). Furthermore, fear of violence (odds
ratio, 2.36; 95% Cl, 1.56 to 3.57; P < .001) and observation of violence from patients or their families
(odds ratio, 3.63; 95% Cl, 2.50 to0 5.27, P < .001) increased statistically significantly (Table). In
contrast, there were no statistically significant changes in mood, anxiety, or depressive symptoms or
workplace violence status between quarter 1and quarter 2 for the 2018 to 2019 cohort (Figure).

Discussion

This study found that physicians in China experienced an increase in mental health symptoms and
fear of violence and a decline in mood after the COVID-19 outbreak. These findings may reflect
training physicians’ added clinical workload with the emergence of COVID-19 and are consistent with
past evidence that the additional stressors physicians face during infectious disease outbreaks place
them at greater risk for both short-term and long-term mental health problems.?>

Table. Differences in Mood Score, Symptoms of Anxiety and Depression, and Workplace Violence Between Quarter 1and Quarter 2 by Cohort

Cohort Q1 Q2 B or OR (95% CI)* P value Q1 Q2 B or OR (95% CI)? P value Q1 Q2 B or OR (95% CI)* P value
Mood GAD-7 PHQ-9
2018-2019° 6.70 7.25 0.24 43 530 5.43 0.01 .98 6.25 6.19 -0.32 .30
(-0.43t00.91) (-0.57 t0 0.58) -0.93t00.29)
2019-2020° 7.07 6.80 -0.50 .002 433 543 0.64 .008 5.17 5.77 0.61 .02
(-0.80t0 -0.20) (0.17t0 1.12) (0.08t0 1.14)
Fear of violence Observed violence Experienced violence
2018-2019¢ 21.27 14.68 0.63 .06 25.08 24.77 0.92 .68 6.35 8.72 1.46 27
(0.38-1.03) (0.60-1.40) (0.75-2.86)
2019-202¢ 17.76 30.31 2.36 <.001 22.12 49.48 3.63 <.001 7.48 8.01 1.13 .70
(1.56-3.57) (2.50-5.27) (0.60-2.15)

Abbreviations: GAD-7, Generalized Anxiety Disorder-7; OR, odds ratio; PHQ-9, Patient ® Data are mean scores.

Health Questionnaire-9; Q1, quarter 1; Q2, quarter 2. ¢ Data are percentage of participants who answered yes on the survey.

@ B values refer to the change between quarters 1and 2 for all variables.

Figure. Mood Before and After the Coronavirus Disease 2019 (COVID-19) Outbreak
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Lines and dots depict daily mood score using a moving
weekly mean. The mood score difference between
quarter 1 (before the COVID-19 outbreak) and quarter
2 (after the COVID-19 outbreak) was statistically
significant for the 2019 to 2020 cohort (B = -0.50;
95% Cl, -0.80 to -0.20; P = .002). No statistically
significant difference was observed for the 2018 to
2019 cohort. The rectangles indicate the time frame
for each survey period for the 2019 to 2020 cohort.
The ovals indicate the date range for the Lunar New
Year holiday for the 2018 to 2019 cohort (February 4,
2019, to February 19, 2019) and 2019 to 2020 cohort
(January 24, 2020, to February 8, 2020).
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A limitation of this study is that our sample consisted of first-year training physicians in China;
studies in other physician populations are needed to understand the mental health effects of the
COVID-19 pandemic on physicians more broadly. With most new cases now outside China, ensuring
that physicians receive appropriate support and access to mental health services is increasingly
imperative, for their own well-being, as well as that of their patients and the global community.

ARTICLE INFORMATION
Accepted for Publication: Accepted May 6, 2020.

Published: June 1, 2020. doi:10.1001/jamanetworkopen.2020.10705

Open Access: This is an open access article distributed under the terms of the CC-BY License. © 2020 Li W et al.
JAMA Network Open.

Corresponding Authors: Weidong Li, MD, PhD, Brain Science and Technology Research Center, Key Laboratory for
the Genetics of Development and Neuropsychiatric Disorders (Ministry of Education), Shanghai Key Laboratory
of Psychotic Disorders, Institute of Psychology and Behavioral Science, Bio-X Institutes, Shanghai Jiao Tong
University, 800 Dongchuan Rd, Life Science Bldg 1-209, Shanghai 200240, China (liwd@sjtu.edu.cn); Srijan Sen,
MD, PhD, Michigan Neuroscience Institute, University of Michigan, MBNI 1066, 205 Zina Pitcher Pl, Ann Arbor, Ml
48109 (srijan@umich.edu).

Author Affiliations: Brain Science and Technology Research Center, Key Laboratory for the Genetics of
Development and Neuropsychiatric Disorders (Ministry of Education), Shanghai Key Laboratory of Psychotic
Disorders, Institute of Psychology and Behavioral Science, Bio-X Institutes, Shanghai Jiao Tong University,
Shanghai, China (Li, Chen); Michigan Neuroscience Institute, University of Michigan, Ann Arbor (Frank, Zhao, Chen,
Burmeister, Sen); Department of Hospital Administration, Shanghai Jiao Tong University School of Medicine,
Shanghai, China (Chen); Shanghai Mental Health Center, Shanghai Jiao Tong University School of Medicine,
Shanghai, China (Wang); Department of Psychiatry, Department of Computational Medicine and Bioinformatics,
University of Michigan, Ann Arbor (Burmeister, Sen).

Author Contributions: Drs Li and Sen had full access to all of the data in the study and take responsibility for the
integrity of the data and the accuracy of the data analysis. Dr Li, Dr Frank, and Ms Zhao contributed equally and
share first authorship.

Concept and design: Li, Frank, Zhao, Wang, Burmeister, Sen.

Acquisition, analysis, or interpretation of data: Li, Frank, Zhao, Chen, Burmeister, Sen.
Drafting of the manuscript: Li, Frank, Zhao.

Critical revision of the manuscript for important intellectual content: All authors.
Statistical analysis: Zhao.

Obtained funding: Li, Zhao, Burmeister, Sen.

Administrative, technical, or material support: Zhao, Chen, Wang, Burmeister.
Supervision: Li, Zhao, Sen.

Conflict of Interest Disclosures: Dr Li reported receiving grants from Shanghai Science and Technology
Committee, Shanghai Municipal Education Commission, and Ministry of Science and Technology of China during
the conduct of the study. Dr Wang reported receiving grants from National Natural Science Foundation of China,
Shanghai Municipal Health Commission, and Shanghai Municipal Education Commission outside the submitted
work. No other disclosures were reported.

Funding/Support: This study received funding from the University of Michigan-Shanghai Jiao Tong University
Collaboration on Data Science on Sustaining Critical Infrastructures for the Environment and Human Health,
American Foundation for Suicide Prevention (grant 8D477-01), Program of Shanghai Subject Chief Scientist (grant
17XD1401700), and the Shanghai Education Commission Research and Innovation Program, Eastern Scholar, and
111 Project.

Role of the Funder/Sponsor: The funders had no role in the design and conduct of the study; collection,
management, analysis, and interpretation of the data; preparation, review, or approval of the manuscript; and
decision to submit the manuscript for publication.

Additional Contributions: We thank all the residents for participating in the study and hospital residency directors
for their administrative support.

[5 JAMA Network Open. 2020;3(6):€2010705. doi:10.1001/jamanetworkopen.2020.10705 June 1,2020 3/4

Downloaded From: https://jamanetwor k.com/ on 06/01/2020


https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.10705&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.10705
https://jamanetwork.com/journals/jamanetworkopen/pages/instructions-for-authors#SecOpenAccess/?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.10705
mailto:liwd@sjtu.edu.cn
mailto:srijan@umich.edu

JAMA Network Open | Psychiatry Mental Health of Young Physicians in China During the Novel Coronavirus Disease 2019 Outbreak

REFERENCES

1. World Health Organization. Coronavirus disease 2019 (COVID-19): situation report—100. Published April 29,
2020. Accessed April 30, 2020. https://www.who.int/docs/default-source/coronaviruse/situation-reports/
20200429-sitrep-100-covid-19.pdf?sfvrsn=bbfbf3d1.6

2. LaiJ,Ma S, Wang, et al. Factors associated with mental health outcomes among health care workers exposed
to coronavirus disease 2019. JAMA Netw Open. 2020;3(3):€203976. doi:10.1001/jamanetworkopen.2020.3976

3. Goulia P, Mantas C, Dimitroula D, Mantis D, Hyphantis T. General hospital staff worries, perceived sufficiency of
information and associated psychological distress during the A/HIN1 influenza pandemic. BMC Infect Dis. 2010;
10(1):322. doi:10.1186/1471-2334-10-322

4. ChenL, Zhao Z, Wang Z, et al. Prevalence and predictors of depression among training physicians in China:
a comparison to the United States. Published April 17, 2020. Accessed May 7, 2020. https://www.medrxiv.org/
content/10.1101/2020.04.12.20049882v1

5. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern
Med. 2001;16(9):606-613. doi:10.1046/j.1525-1497.2001.016 0096 06.x

6. Sen S, Kranzler HR, Krystal JH, et al. A prospective cohort study investigating factors associated with
depression during medical internship. Arch Gen Psychiatry. 2010;67(6):557-565. doi:10.1001/archgenpsychiatry.
201041

[5 JAMA Network Open. 2020;3(6):€2010705. doi:10.1001/jamanetworkopen.2020.10705 June 1,2020 4/4

Downloaded From: https://jamanetwor k.com/ on 06/01/2020


https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200429-sitrep-100-covid-19.pdf?sfvrsn=bbfbf3d1_6
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200429-sitrep-100-covid-19.pdf?sfvrsn=bbfbf3d1_6
https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2020.3976&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.10705
https://dx.doi.org/10.1186/1471-2334-10-322
https://www.medrxiv.org/content/10.1101/2020.04.12.20049882v1
https://www.medrxiv.org/content/10.1101/2020.04.12.20049882v1
https://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archgenpsychiatry.2010.41&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.10705
https://jama.jamanetwork.com/article.aspx?doi=10.1001/archgenpsychiatry.2010.41&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2020.10705

2021/7/26 Study in Chinese doctors shows mental toll of caring in the time of COVID-19 | EurekAlert! Science News

NEWS RELEASE 1-JUN-2020

Study in Chinese doctors shows mental toll of
caring in the time of COVID-19

Rigorous study shows depression and anxiety symptoms worsened among medical residents in
Shanghai, and fear of workplace violence doubled, in early 2020

MICHIGAN MEDICINE - UNIVERSITY OF MICHIGAN

They worked in hospitals hundreds of miles from the epicenter of COVID-19. Their city of 24 million people
locked down hard enough, and did enough testing, that it only had a few hundred cases of the disease.

But hundreds of young Chinese doctors in a new study still experienced a sharp drop in mood, a rise in
depression and anxiety symptoms, and a doubling of their fear of workplace violence, in just the first
month of the coronavirus pandemic.

The new findings, published in JAMA Network Open by an American and Chinese team, show in stark terms
the potential mental toll of being a frontline healthcare worker in the time of COVID-19.

The rise in symptoms among 385 first-year medical residents in Shanghai contrasts with data from
members of the previous year's crop of residents, who took part in the same study from 2018 to 2019.

Where this year's class saw sharp change across most measures of mental health and workplace violence
during the first half of the training year, last year's class had stable scores at the same point in their
training. Other research in Chinese and American residents has shown that the strain of first-year medical
training is linked to a sharp rise in depressive symptoms over pre-residency scores.

"Even before this pandemic, the levels of depression and anxiety symptoms among our healthcare
workers were high and our findings indicate that they are getting worse," says Srijan Sen, M.D., Ph.D., the
University of Michigan psychiatrist and neuroscientist who leads the Intern Health Study that yielded the
data. "As it is clear that this pandemic will be with us for the foreseeable future, we need to prioritize the
well-being of our healthcare workers, not only for themselves, but also for the patients that will need them
in the coming months and year."

Sen worked with colleagues from U-M's Michigan Neuroscience Institute, and Shanghai Jiao Tong
University, to gather and analyze the data.

Weidong Li, M.D., Ph.D., co-first and co-corresponding author of the new paper and a professor at SJTU,
notes that typically, late winter is a time of elevated moods in China, due to the Lunar New Year
celebration.

"Our findings indicate that the negative mental health effects of COVID-19 are not limited to physicians
working at the center of the initial outbreak in Wuhan, but extend to other places like Shanghai, which is
500 miles away," he says. "With the numerous new cases spread worldwide, this has important
implications for the way communities around the globe respond to this growing public health crisis." Li is
the deputy director of the Brain Science and Technology Research Center, and vice dean of the Bio-X
Institutes, at SJTU.
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Elena Frank, Ph.D., director of the Intern Health Study, notes that the data provide a strong reminder about
the impacts of infectious disease outbreaks on both the physical and psychological health of healthcare
workers. "It's easy to forget that they face many of the same additional stresses as the rest of us - concerns
about elderly or at-risk family, loss of childcare - while simultaneously managing an increased clinical
workload, and all while placing themselves and their families at greater risk of infection," she says. "The
potential mental health consequences of confronting such enormous pressures cannot be overlooked."

Unwitting sentinels of a pandemic's effects

When the 385 doctors in the study volunteered for the research project last summer, they were about to
begin the same intense, sometimes grueling training experience that marks the start of a medical career in
many countries.

A few weeks ago, data from earlier cohorts of residents was published as a preprint - a report that has not
undergone peer review - by Sen and Li's colleagues. It shows a similar rise in depression symptoms
happened in 7,000 first-year residents (also called interns) at more than 100 U.S. hospitals, and 1,000
Chinese first-year residents at 16 Shanghai and Beijing hospitals across three years of the study.

Like study participants before them in the U.S. and China, members of the Shanghai intern class entering
12 hospitals in August 2019 agreed to track their mood daily on a smartphone app, and every few months
answer standardized questionnaires about their mental health and whether they had experienced,
observed or feared physical or verbal violence in their workplace.

Little did they know that their data would give some of the clearest indications yet of the mental toll of
being on the front line of a pandemic.

The new study looks at changes in scores between the surveys that the residents took in October and
November 2019, and the ones they took in January and February, as the pandemic reached its peak in
China. It also measures changes in daily mood between those two quarters.

Sen, who is also the associate vice president for research at U-M, and the Frances and Kenneth Eisenberg
Professor of Depression and Neurosciences, has been involved in mental health programs for residents at
Michigan Medicine, U-M's academic medical center.

His decade-long study has focused on first-year residents because they all start and end their training year
at the same time, and have similar experiences - making them an ideal study population for the question
of how intense stress affects mental health.

#HH#H#

The research was made possible by a longstanding partnership between the U-M Medical School and SJTU.
The study was funded by that partnership, and by the American Foundation for Suicide Prevention, the
Shanghai Education Commission Research and Innovation Program, and the Chinese government's 111
Project.

In addition to Sen, Li and Frank, the study's authors are co-first author Zhuo Zhao, M.S., of the Michigan
Neuroscience Institute; Lihong Chen, Ph.D., and Zhen Wang, M.D., of SJTU, and Margit Burmeister, Ph.D., of
U-M. Sen and Burmeister are faculty in the Departments of Psychiatry and Computational Medicine &
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Bioinformatics at U-M, and members of MNI and the U-M Depression Center. Sen is also a member of the
Institute for Healthcare Policy and Innovation.

Disclaimer: AAAS and EurekAlert! are not responsible for the accuracy of news releases posted to
EurekAlert! by contributing institutions or for the use of any information through the EurekAlert system.
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Study in Chinese doctors shows mental toll
of caring in the time of COVID-19
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They worked in hospitals hundreds of miles from
the epicenter of COVID-19. Their city of 24 million
people locked down hard enough, and did enough
testing, that it only had a few hundred cases of the
disease.

But hundreds of young Chinese doctors in a new
study still experienced a sharp drop in mood, a rise
in depression and anxiety symptoms, and a
doubling of their fear of workplace violence, in just
the first month of the coronavirus pandemic.

The new findings, published in JAMA Network
Open by an American and Chinese team, show in
stark terms the potential mental toll of being a
frontline healthcare worker in the time of
COVID-19.

The rise in symptoms among 385 first-year medical
residents in Shanghai contrasts with data from
members of the previous year's crop of residents,
who took part in the same study from 2018 to
2019.

Where this year's class saw sharp change across
most measures of mental health and workplace

violence during the first half of the training year, last
year's class had stable scores at the same point in
their training. Other research in Chinese and
American residents has shown that the strain of
first-year medical training is linked to a sharp rise in
depressive symptoms over pre-residency scores.

§ "Even before this pandemic, the levels of

depression and anxiety symptoms among our
healthcare workers were high and our findings
indicate that they are getting worse," says Srijan
Sen, M.D., Ph.D., the University of Michigan
psychiatrist and neuroscientist who leads the Intern
Health Study that yielded the data. "As it is clear
that this pandemic will be with us for the
foreseeable future, we need to prioritize the well-
being of our healthcare workers, not only for
themselves, but also for the patients that will need
them in the coming months and year."

Sen worked with colleagues from U-M's Michigan
Neuroscience Institute, and Shanghai Jiao Tong
University, to gather and analyze the data.

Weidong Li, M.D., Ph.D., co-first and co-
corresponding author of the new paper and a
professor at SJTU, notes that typically, late winter
is a time of elevated moods in China, due to the
Lunar New Year celebration.

"Our findings indicate that the negative mental
health effects of COVID-19 are not limited to
physicians working at the center of the initial
outbreak in Wuhan, but extend to other places like
Shanghai, which is 500 miles away," he says. "With
the numerous new cases spread worldwide, this
has important implications for the way communities
around the globe respond to this growing public
health crisis.” Li is the deputy director of the Brain
Science and Technology Research Center, and
vice dean of the Bio-X Institutes, at SJTU.

Elena Frank, Ph.D., director of the Intern Health
Study, notes that the data provide a strong
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colleagues. It shows a similar rise in depression

symptoms happened in 7,000 first-year residents

(also called interns) at more than 100 U.S.

hospitals, and 1,000 Chinese first-year residents at

16 Shanghai and Beijing hospitals across three

years of the study.

Like study participants before them in the U.S. and
China, members of the Shanghai intern class
entering 12 hospitals in August 2019 agreed to
track their mood daily on a smartphone app, and
every few months answer standardized
guestionnaires about their mental health and
whether they had experienced, observed or feared
physical or verbal violence in their workplace.

Little did they know that their data would give some
of the clearest indications yet of the mental toll of
being on the front line of a pandemic.

The new study looks at changes in scores between
the surveys that the residents took in October and
November 2019, and the ones they took in January
and February, as the pandemic reached its peak in
China. It also measures changes in daily mood
between those two quarters.
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