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Objective This present study aimed to investigate the relationship between working hours and anxiety/depression mood of medical
staff in China during COVID-19 epidemic.

Methods The cross-sectional interview study was conducted during the period between February 14th and February 29th, 2020. A to-
tal of 291 Chinese medical professionals were recruited from 4 cities and participated in the study.

Results In 291 participants, 116 (40.0%) medical staff experienced anxiety and 151 (51.8%) underwent depressed mood. In male, the
level of GAD-7 and PHQ-9 scores increased with the elevation of working hours per day (WHPD) ($=0.579, p=0.003 and =0.943;
p=0.001) respectively. In female, nonlinear relationship mode was demonstrated. The levels of GAD-7 and PHQ-9 scores increased with
the elevation of working hours when it was above 5 hours ($=1.432; p<0.001 and B=1.177; p<0.001), but it did not have a significant as-
sociation with WHPD when it was less than 5 (p>0.05).

Conclusion During the COVID-19 epidemic, we found a strong correlation between the psychological mood and WHPD. The corre-
lation followed different modes in male and female medical workers. Enforcing an upper time limit of WHPD may help decrease the

risk of pandemic-related psychological problems in medical workers.
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INTRODUCTION

The Coronavirus Disease 2019 (COVID-19), firstly report-
ed towards the end of 2019, has emerged as a new type of co-
rona-virus infection with varied clinical symptoms ranging
from a symptomatic state to lethal lung infection and multi-
organ dysfunction. Similar to the previous outbreak in 2003-
severe acute respiratory syndrome (SARS), both COVID-19
and SARS were caused by a highly contagious corona-virus
infection. The risk of infection is well known to be significant-
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ly increased by interpersonal contact, especially amongst the
front-line medical staff.

During the SARS epidemic outbreak, the medical staff ac-
counted for up to 20% of the 5,327 confirmed cases in main-
land China." Meanwhile, by February 11, a total of 1,716 medi-
cal staff were diagnosed with COVID-19.2 This high prevalence
was partly due to the lack of personal protection equipment
as well as the lack of improper knowledge and preparedness
with regards to preventive measures against the infection.

Although the Chinese government had taken active mea-
sures, such as sending more than 20,000 medical personnel
from other cities to support the health system in Hubei prov-
ince. It proved impossible to completely control the spread of
infection in a short timeframe due to the highly contagious
nature, the lack of vaccine and specific treatment. Medical
staff were therefore exposed to an increased risk of intrahos-
pital transmission as well as negative emotions such as fear,
anxiety, and depression due to the increased work pressure.
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Working Hours and Psychiatry Mood of Medical Staff

Studies showed that during the SARS epidemic in 2003, the
risk of depression in the SARS ward nurses was significantly
higher than others.** Some of medical workers even experi-
enced elevated stress levels and concerning high levels of psy-
chological distress one year later.” The psychological distress
would negatively impact the work efficiency of health care
providers. Therefore, the prevention and early intervention of
psychological health problems in the medical staff are even
more important at these challenging times.

According to a large sample of general population totaling
52,730, 35% of responders had obvious stress emotional dur-
ing the COVID-19 epidemic,® indicating that the psychologi-
cal health problems among the medical staff were more obvi-
ous than the ordinary group.”

In our systematic review, we learned that working long
hours is associated with depressive state, anxiety mood, sleep
disturbances, and even coronary heart disease.® The anxiety
and depressive symptoms were shown to be associated with
long working hours in Chinese physicians.” In this retrospec-
tive study, we investigated the anxiety and depression status
of medical workers in four large cities in China and analyzed
the association between working hours per day (WHPD) and
anxiety/depression mood amongst medical staff.

METHODS

Study design and participants

This study was designed as a web-based cross-sectional sur-
vey which was broadcasted through the Wechat public plat-
form by using a snowball sampling method. The participants
in the study were medical professionals working in four cities:
Wuhan, Chengdu, Shanghai, and Qingdao, who were invited
to take part in the survey. The study participants were assessed
following the eligibility criteria described as follows:

Inclusion criteria

1) Working in tertiary hospitals in China in the following
job categories: (a) Doctors; (b) Nurses; (c) Other occupations,
which included pharmacists, respiratory therapists, and sup-
port crew.

2) Consenting to survey during February 14th to February
29th, 2020.

Exclusion criteria

1) Incomplete answers in the survey questionnaires

2) Questionnaires that were completed <1 minute or >60
minutes would be excluded.

To ensure the high-quality data collection, the participants
engagement with the survey was encouraged by providing
them with information regarding the importance of investi-
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gation as well as explanatory commentaries for all questions
throughout the questionnaire. As a result, a total of 313 medi-
cal professionals participated in the study, out of which 291 pro-
vided eligible responses with complete information based on
the eligibility criteria described above, i.e., 93% response rate.

Ethical statement

The study protocol was approved by the Ethics Committee
of Sichuan Provincial People’s Hospital and the study was per-
formed in complied with the Helsinki Declaration of ethical
principles for medical research involving human subjects.
Electronic informed consents were obtained from partici-
pants before starting the investigation. Participants also in-
formed that they were free to withdraw from the survey at
any moment without providing any justification (The approv-
al number was Ethics Committee of Sichuan Provincial Peo-
ple’s Hospital 2020110).

Data collection

Data in this study was collected using the questionnaires as
described below. Participants demographic variables were col-
lected which included gender, age, and occupation categories.
In addition, we also collected information related to work ar-
rangements by including the following questions: 1) Do you
have direct contact with confirmed COVID-19 patients? 2) Is
there any family member or your friend diagnosed with CO-
VID-19 infection? 3) How many days do you work every week?
4) How long do you work every day? 5) Do you work in Wu-
han? 6) Do you have proper medical protection? 7) Do you live
alone or not?

In order to collect information pertaining the anxiety and
depression associated symptoms, specific questionnaires were
used in line with the common practice, as described below.

Patient Health Questionnaire-9 (PHQ-9) for Depression
symptoms had been previously used in Chinese population,
with good reliability. The questionnaire comprises of nine ar-
eas of assessment which allowed the evaluation of depression
symptoms severity over the past two weeks on a 4-point lik-
er-scale ranging from 0 (never) to 3 (nearly every day). The to-
tal score of PHQ-9 ranged from 0 to 27, with increasing scores
indicating severity for depression: 0-4 none, 5-9 mild, 10-14
moderate, 15-19 moderately severe, 20-27 severe. In our study,
the presence of depression symptoms were defined by a total
score of no less than 7 (7 points or greater)."’

Generalized Anxiety Disorder (GAD-7) Anxiety mood symp-
toms were assessed using the 7-item GAD-7 questionnaire.
The seven lines of assessment evaluated the frequency of anx-
iety symptoms over the past two weeks on a 4-point liker-scale
ranging from 0 (never) to 3 (nearly every day). The total score
of GAD-7 ranged from 0 to21. Severity for anxiety according



to GAD-7:0 to 4=none.5-9=mild, 10-13=moderate, 14-18=
moderate severe, 19-21=Severe. The GAD-7 has been previ-
ously used in Chinese population, and was shown to have
good reliability." In our study, we defined a total score of no
less than 9 as the presence of anxiety symptoms."?

Statistical analysis

Data were analyzed with the use of the statistical packages
R (The R foundation; http://www.r-project.org;version3.4.3)
and Empower(R) www.empowerstates.com. Data were pre-
sented as meanztstandard deviation (SD), or median (inter
quartile) for continuous variables, and as percentage for cat-
egorical variables. Statistical differences between the means
and proportions of two groups was determined using the
Mann-Whitney and chi-square tests. Binary logistic regres-
sion used to analyze the risk factors of anxiety and depressive
mood (adjusted for age, gender, and other covariates with
p<0.2 in univariate analysis). Interaction and stratified analy-
ses were conducted according to age, gender, working loca-
tion, whether relatives or friends got COVID-19, living alone
or not, working days (<4 days or =4 days), protection level
and occupation. A multi-linear regression, a multi-piecewise
linear regression, and a binary logistic regression were also ap-
plied to assess the independent correlation between WHPD
and GAD-9/PHQ-7scores. P-value of <0.05 was considered sta-
tistically significant. The relationship between working hours
per day and GAD-9/PHQ-7 scores was finally explored by a
smooth curve fitting after adjustment for potential confounders.

RESULTS

Demographic characteristics

Data comprising the demographic characteristics, living
status and job categories were collected from the study par-
ticipants and presented in Table 1. From the total of 313 ques-
tionnaires were distributed, 291 (92.9%) were found eligible
and subsequently analyzed. The median age of all participants
was 33 (range 29-38) years old out of which 55 (18.9%) were
males and 236 (81.1%) females. With regards to their occupa-
tion it was noted that 117 (40.2%) were doctors, 102 (35.1%)
were nurses, and 72 (24.7%) other occupations. Interestingly,
we found that 66 (22.7%) medical staff were enrolled from
Wauhan, 122 (41.9%) had contact with COVID-19 infected pa-
tients and 50 (17.2%) had relatives or friends diagnosed CO-
VID-19. Until the end of our study, none of those participants
were reported infected to be diagnosed with COVID-19.

Severity of measurements
Analysis of the data obtained from the GAD-7 for anxiety
and the PHQ-9 questionnaires for depression in the 291 re-
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spondents revealed a median (IQR) score of 6.0 (3.0-11.0) and
7.0 (3.0-11.0), respectively total score of no less than 9 in GAD
indicated psychological anxiety mood while a total score of
no less than 7 in PHQ suggested psychological depression
mood. As such, the data showed that 116 (40.0%) of the med-
ical staff was reported to experience anxiety mood and 151
(51.8%) depression mood.

Correlation between psychological scores (GAD-7
and PHQ-9) and demographic data, living or
working related answers

A univariate analysis was performed to analyze the rela-
tionship between each variable and the anxiety mood. As
shown in Table 1, medical staff that had anxiety mood tended
to be female, had longer WHPD, longer working days per
week, or had a relative or friend who had been diagnosed
with COVID-19. Furthermore, data showed that nurses were
more likely to experience anxiety mood than doctors. On the
other hand, those who experienced depression mood symp-
toms tended to be older, had longer WHPH, had a relative or
friend who had been diagnosed with COVID-19, and living
in isolation after work. Following multivariable logistic re-
gression analysis we determined that only gender, working
hours (=5 hours) and occupation were related to anxiety
mood while age, working hours and living alone were related
to depression mood (Table 2).

Stratified analysis of association between working
hours and anxiety /depression mood

Stratified analyses were then performed by multiple factors,
specifically age (<30 or =30 years), gender and working loca-
tion. We also included factors such as whether relatives or
friends were diagnosed with COVID-19, whether the partic-
ipants were living alone or not and how many days per week
they were working (<4 days or =4 days), use of personal pro-
tection equipment levels and occupation. Following this anal-
ysis we determined that the impact of working hours on anxi-
ety mood was only affected by gender (interactions <0.05) while
the impact of working hours on the depression mood were
only affected by working location (interactions <0.05) (Supple-
mentary Table 1 and 2 in the online-only Data Supplement).

We were unable to use working hours as categorical vari-
ables in multivariable regression due to the small numbers of
participants in our result. However, it is important to note that
it may be inappropriate to use multi-variable regression if the
continuous variable (working hours) and dependent variable
were not in a lineal model. These results are therefore present-
ed in Figures 1 and 2.
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Table 1. Demographic/occupational characteristics and univariate analysis

Anxiety Depression
No Yes p-value No Yes p-value

Number 175 116 140 151

Age 34.0 (29.0-40.0) 32.0(28.8-38.0) 0.307 32.0(27.0-37.0)  34.0(30.0-40.0) 0.001*

Gender (%) 0.006* 0.174
Male 42 (24.0) 13 (11.2) 31(22.1) 24 (15.9)

Female 133 (76.0) 103 (88.8) 109 (77.9) 127 (84.1)

Working hours per day 6.0 (4.0-8.0) 95(8.0-10.0)  <0.001* 6.2 (4.0-8.0) 8.0(8.0-10.0)  <0.001*

Working days per week 5.0 (4.0-5.0) 5.0 (4.0-6.0) 0.063* 5.0 (3.8-6.0) 5.0 (4.0-6.0) 0.789

Location 0.344 0.293

Withan (%) 43 (24.6) 23(19.8) 28 (20.0) 38(25.2)

Othercities (%) 132 (75.4) 93 (80.2) 112 (80.0) 113 (74.8)

Live alone (%) 0.851 0.049*
No 121 (69.1) 79 (68.1) 36 (25.7) 55 (36.4)

Yes 54 (30.9) 37(31.9) 104 (74.3) 96 (63.6)

Relative or friend got COVID-19 (%) <0.001* 0.028*
No 156 (89.1) 85(73.3) 123 (87.9) 118 (78.1)

Yes 19 (10.9) 31(26.7) 17 (12.1) 33(21.9)

Patient exposure (%) 0.566 0.380
No 104 (59.4) 65 (56.0) 85 (60.7) 84 (55.6)

Yes 71 (40.6) 51 (44.0) 55(39.3) 67 (44.4)

Protection (%) 0.271 0.235
Well 32(18.3) 19 (16.4) 23 (16.4) 28 (18.5)

Ordinary 80 (45.7) 64 (55.2) 64 (45.7) 80 (53.0)
Poor 63 (36.0) 33(28.4) 53(37.9) 43 (28.5)

Job category (%) 0.002* 0.321
Others 54 (30.9) 18 (15.5) Reference 40 (28.6) 32(21.2) Reference
Nurse 49 (28.0) 53 (45.7) <0.001* 48 (34.3) 54 (35.8) 0.792
Doctor 72 (41.1) 45 (38.8) 0.057 52(37.1) 65 (43.0) 0.305

*p<0.2 (covariates with p<0.2 in univariate analysis were put into binary logistic regression in Table 2)

The Independent Correlation between psychological

scores and WHPD

In the binary logistic regression the covariates screening

criteria for possible confounders was found to be p<0.2 in
the univariate analysis. The results demonstrated that factors
such as the number of working days per week, whether a rel-
ative or friend had been diagnosed with COVID-19 as well as
job categories met the filter criteria when the outcome vari-
able was represented by the GAD-7 scores. Similarly, wheth-
er the participant was living alone and whether a relative or
friend had been diagnosed with COVID-19 met the filter cri-
teria when the outcome variable was the PHQ-9 scores.
Finally, a smooth curve fitting was performed after adjust-
ment for covariates and the resultant curve exhibited a two-
stage change and a breakpoint in females as shown in Figure
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1 and 2. Namely, in females, there was a positive relationship
between WHPD and GAD-7 scores when WHPD was above
5 hours (B=1.432, 95% CI=1.151-1.713, p<0.001) (Table 3),
while there was no significant association between those two
variables when WHPD was less than 5 hours (p>0.05). So did
the association between WHPD and PHQ-9 scores, where
the breaking point was represented by the WHPD equaling 5
hours was (3=1.177, 95% CI=0.877-1.476, p<0.001) (Table 4).
In binary logistic regression, women who worked more than
5 hours per day were more likely to experience anxiety or de-
pression mood (OR=23.729, 95% CI=5.361-105.030, p<0.001;
OR=4.981, 95% CI=2.200-11.276, p<0.001). For medical work-
ers who were males there was no breakpoint found in the
smooth curve fitting. In linear regression, both GAD-7 scores
and PHQ-9 scores were positively associated with WHPD



(=0.579, 95% CI=0.214-0.945, p<0.05; p=0.886, 95% Cl= DISCUSSION
0.336-1.435), p<0.05 respectively) (Figures 1 and 2) and (Ta-

ble 3 and 4).
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Until 2nd March, 2020, a total of 80,175 cases were con-

Table 2. Risk factors for mental health outcomes identified by binary logistic regression

Variable Adjusted OR (95% CI)* (95% confidence interval) p-value
Category* Overall
GAD-7, anxiety symptoms

Age 0.660
<30y Ref NA
230y 0.870 (0.469, 1.616) 0.660

Gender
Male Ref NA 0.05
Female 2.086 (1.001, 4.350) 0.05

Relative or friend got COVID-19
No Ref NA 0.066
Yes 2.002 (0.915, 3.643) 0.066

Working hours per day <0.001
<5h Ref NA
>5h 15.723 (4.607, 53.665) <0.001

Working days per week 0.432
<4 days Ref NA
>4 days 0.771 (0.403, 1.474) 0.432

Job category
Others Ref NA 0.04
Nurse 2.691 (1.246, 5.809) 0.012
Doctor 1.826 (0.915, 3.643) 0.087

Variable Adjusted OR (95% CI)° (95% confidence interval)
PHQ-9, depression symptoms

Age <0.001
<30y Ref NA
=30y 3.456 (1.928, 6.195) <0.001

Gender 0.116
Male Ref
Female 1.675 (0.881, 3.184) 0.116

Relative or friend got COVID-19 0.064
No Ref NA
Yes 2.011 (0.960, 4.212) 0.064

Working hours per day <0.001
<5h Ref NA
>5h 4.371 (2.051, 9.315) <0.001

Live alone 0.034
No Ref NA
Yes 1.867 (1.050, 3.320) 0.034

*adjusted for age, gender, whether a relative or friend got COVID-19 or not, working days per week, WHPD, and job categories, *adjusted for
age, gender, whether a relative or friend got COVID-19 or not, WHPD, and whether live alone, ‘category refers to the p value for each catego-
ry vs. the reference, while overall refers to the results of the logistic regression
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firmed, out of which 2915 died and 7,110 were seriously ill.
The COVID-19 pandemic posed great pressure on health-
care systems leading to mental health problems amongst the
frontline health care providers. These mental health issues af-
fected not only the medical workers’ attention, decision mak-
ing ability, which might hinder the fight against COVID-19,
but they could also have a lasting effect on their overall well-

being.” Prior studies showed that health care providers may
develop psychiatric disorders after coping with stressful com-
munity events. During the SARS outbreak in Singapore, 39.1%
of health care workers reported psychiatric symptoms.** Simi-
larly, during the Ebola outbreaks in Sierra Leone in 2014 and
in the Democratic Republic of the Congo in 2018, medical staft
reported high levels of anxiety and the impact of stigma.” In

Gender
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Figure 1. The relationship between GAD-7 SCORES and working
time (hours/day) by smooth curve fitting in different genders. Adjust-
ed variables: age, whether a relative or friend got COVID-19 or not,
working days per week and job categories.

Figure 2. The relationship between PHQ SCORES and working
time (hours/day) by smooth curve fitting in different genders. Adjust-
ed variables: age, whether living in isolation or not, whether a rela-
tive or friend got COVID-19.

Table 3. The independent correlation between GAD-7 SCORES and WHPD in different gender

Gender Male Female
f3 or OR (95% CI) p value f3 or OR (95% CI) p value

Linear regression 0.579 (0.214, 0.945) 0.003* 1.159 (0.942, 1.375) <0.001*
Multivariable piecewise linear regression

<5 hours (section 1) -0.035 (-0.808, 0.738) 0.929 0.062 (-0.696, 0.821) 0.872

>5 hours (section 2)? 0.851 (0.379, 1.324) 0.001* 1.432 (1.151,1.713) <0.001*
Predicted value at 5hours 3.439 (1.999, 4.879) 3.516 (2.425, 4.608)
Binary logistic regression” 4.125 (0.246, 69.298) 0.324 23.729 (5.361, 105.030) <0.001*

Adjusted variables: age, whether a relative or friend got COVID-19 or not, working days per week and job categories. *p<0.05. *‘models (sec-
tion 1 and section 2) were compared using likelihood ratio tests (LRTs) of the log likelihood (InL), ®the cutoff of PHQ SCORE is 7, the cutoff

of working hour is 5 hours

Table 4. The independent correlation between PHQ-9 SCORES and WHPD in different gender

Gender Male Female
f3 or OR (95% CI) p value f or OR (95% CI) p value

Linear regression® 0.886 (0.336, 1.435) 0.003* 0.860 (0.634, 1.087) <0.001*
Multivariable piecewise linear regression

<5 hours (section 1) 0.208 (-0.994, 1.410) 0.736 -0.321 (-1.106, 0.465) 0.425

>5 hours (section 2) 1.163 (0.417, 1.909) 0.004* 1.177 (0.877, 1.476) <0.001*
Predicted value at 5 hours 3.835 (1.358, 6.312) 4.148 (2.941, 5.354)
Binary logistic regression” 2.434 (0.370, 16.011) 0.355 4.981 (2.200, 11.276) <0.001*

Adjusted variables: age, whether a relative or friend got COVID-19 or not and whether living in isolation. *p<0.05. *models were compared
using likelihood ratio tests (LRTs) of the log likelihood (InL), "the cutoff of PHQ SCORE is 7, the cutoff of working hour is 5 hours
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our research the overall prevalence of anxiety and depression
symptoms were as high as 40.0%, 51.8% respectively, similar
to another cross-sectional survey in which anxiety was report-
ed in 44.6% and depression in 50.4% of the medical staff.'®

In multivariable regression analysis, females, nurses, and
WHPD =5 h were more likely to develop anxiety symptoms.
This study confirmed previous findings that female medical
workers were more likely to have anxiety symptoms than males.
This conclusion was not only found in medical staff,'*'"” but
also in general population.**® It also provided confirmation
that nurses were more prone to suffer anxiety mood in com-
parison to other occupations.””** This may be explained by the
fact that in China, the majority of nurses were women. Anoth-
er possible reason could be that the shortage of nurses in pul-
monary and critical care unit resulted in the frequent night
shift rostering, which was associated with significantly higher
scores on anxiety symptoms.*

Our results in this study revealed that subjects older than
30 years of age, living alone, and WHPD =5 h were more
likely to develop depression mood. Older medical workers
were prone to get depression mood. In contrast, another study
showed that the prevalence of depressive symptoms was sig-
nificantly higher in younger participants, especially in those
who were under 35.”" The reason for this difference may be
the narrower range of age in our study. Living alone may wors-
en the sense of loneliness and this may represent another
risk factor to develop psychological depressive symptoms.
Other researchers also found that living in isolation repre-
sented risk factors for nurturing negative emotions in health
care providers."”* This may suggest that the face to face com-
munication with the family members may provide emotional
support and ease the depression mood. We found that nei-
ther the direct contact with COVID-19 patients, nor having
relatives or friends infected were risk factors for depression
mood. However, these findings were inconsistent with sim-
ilar studies.”®* This may be because our research was not
carried out at the beginning of the outbreak. At the time of
our research the shortage of personal protective equipment
had largely been solved and experience of dealing with CO-
VID-19 patients was significantly improved. The more we
knew about the mode of transmission of COVID-19 infec-
tion and its effective treatments, the less panic this may cause.
Furthermore, it should be noted that our relative small sam-
pling may account for a false negative result. Whether those
two factors may have an effect on the psychoemotional sta-
tus of medical workers remains to be elucidated.

The most significant implication of this study concerns the
relationship between WHPD and the negative emotions ex-
perienced by the healthcare providers. Consistent high inten-
sity of work, conflicting time demands and heavy profession-
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al responsibility put the healthcare providers at high risk of
detrimental psychological issues, but few researches had ad-
dressed the issue whether there should be a limited working
time set in order to prevent burn out of the medical workers.
Our study was consistent with the fact that working longer
hours was associated with depressive and anxiety state shown
in previous studies.*' In Virtanen M's study, working no less
than 11 hours a day was associated with a 2.3- to 2.5-fold risk
of depression compared with a standard 7-8 hours.” In Le
Dang Khoa’s research,* long working hours, that were de-
fined as more than 48 hours per week, also represented a sig-
nificantly high source of job related stress. In our research, the
level of GAD-7 and PHQ-9 scores increased proportionally
with the elevation of WHPD, which fit the linear regression
in male medical workers. Another finding was that working
5 hours per day were the turning point of being susceptible to
anxiety/ depression mood for female medical workers. A plau-
sible reason may be due to the different physical characteris-
tics between genders. For example, female medical workers,
during their menstrual cycle, felt more uncomfortable, espe-
cially when wearing PPE (such as positive-pressure exhaust
suits). Furthermore, when faced with heavy manual work, it
was possible that female medical workers feel fatigue in a dif-
ferent way. However, the underlying mechanism requires fur-
ther research in order to be fully explored. It also highlighted
the fact that we should consider the special needs for female
medical health workers in this strict nosocomial infections
prevention setting.

We observed in our study a possible interaction between
depression mood and working location (Supplementary Ta-
ble 1 and 2 in the online-only Data Supplement) Compared
with peers in Wuhan, medical workers from other cities with
longer WHPD were more susceptible to depression mood.
This outcome was in contradiction with previous research.”
The possible mechanism was that an increased volume of med-
ical resources were rushed into Wuhan to support the local
health system during our survey period. Abundant medical
resources may relief the stress and reduce the risk of psycho-
logical problems of medical staff. Future studies should exam-
ine the effects on the mental health of health care providers
that medical resources have, such as the accessibility to appro-
priate testing methods for COVID-19 (polymerase chain re-
action based tests), the availability of PPE and the ratio of
medical workers to patients.

Limitation

We noted several limitations in our study. Firstly, our study
used a rather small sample size which may not be representa-
tive of the general medical staff. Secondly, the snowball sam-
pling technique, which is a non-random sampling method,
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may have led to sampling of participants sharing similar views
and we were therefore unable to assess an individual’s basic
psychiatric and physical conditions before the outbreak and
lack of follow-up investigations. Thirdly, the R2, a statistical
measure of how close the data are to the fitted regression line,
was only 0.245 for anxiety symptom and 0.202 for depression
symptom (24.5%/20.2% of the variability of the response data
around its mean). Thus, other potential factors associated
with anxiety or depression mood remained to be elucidated.

Supplementary Materials
The online-only Data Supplement is available with this ar-
ticle at https://doi.org/10.30773/pi.2020.0229.
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Supplementary Table 1. Associations between anxiety status and WHPD in different subgroups

Crude

Adjusted

p for interaction

Gender
Male
Female

Age
<30y
=30y

Relative or friends got COVID-19

No

Yes
Location

Other cities

Wuhan
Occupation

Doctors

Nurses

Others
Protection

Well

Normal

Poor
Patients exposure

No

Yes
Isolation

No

Yes

1.44 (1.07, 1.93)
2.00 (1.65,2.41)

1.77 (1.38,2.28)
1.98 (1.61,2.44)

1.89 (1.57,2.27)
1.99 (1.62, 2.45)

1.96 (1.62, 2.37)
2.03 (1.65, 2.50)

1.75 (1.36, 2.25)
1.75 (1.40, 2.19)
2.84 (1.64,4.95)

1.99 (1.30, 3.04)
1.95 (1.52,2.49)
1.71(1.35,2.17)

1.85 (1.50, 2.29)
1.76 (1.41,2.21)

2.10 (1.56, 2.82)
2.02 (1.52, 2.69)

1.44 (1.04, 1.99)
2.08 (1.69, 2.55)

1.74 (1.32,2.30)
2.05 (1.63, 2.56)

1.70 (1.25,2.30)
1.71 (1.26,2.32)

1.59 (1.20, 2.11)
1.62 (1.20, 2.20)

1.76 (1.34,2.31)
1.79 (1.40, 2.28)
3.17 (1.75, 5.75)

1.80 (1.18,2.75)
2.12(1.62,2.77)
1.76 (1.36, 2.27)

1.86 (1.47,2.36)
2.09 (1.61,2.71)

1.76 (1.45,2.13)
1.86 (1.50, 2.31)

0.0694

0.3694

0.5611

0.2411

0.1042

0.2513

0.2982

0.3058




Supplementary Table 2. Associations between depression status and WHPD in different subgroups

WHPD Crude Adjusted ) )
Subgroups, hours/day (no) OR (95% CI) OR (95% CI) p for interaction
Gender
Male 1.36 (1.07, 1.73) 1.36 (1.05, 1.77) 0.9616
Female 1.37 (1.22, 1.54) 1.39 (1.23, 1.57)
Age 0.8173
30y 1.34 (1.12, 1.61) 1.36 (1.12, 1.65)
>30y 1.37 (1.21, 1.56) 1.40 (1.22, 1.60)
Relative or friends got COVID-19
No 1.34 (1.20, 1.50) 1.34 (1.19, 1.51) 0.7259
Yes 1.47 (1.13,1.91) 1.38 (1.04, 1.83)
Location 0.0102
Other cities 1.47 (1.29, 1.68) 1.48 (1.29, 1.70)
Wuhan 1.18 (0.98,1.41) 1.08 (0.89, 1.32)
Occupation 0.2262
Doctors 1.21 (1.03,1.42) 1.21 (1.03, 1.43)
Nurses 1.55(1.28, 1.88) 1.51 (1.23, 1.86)
Others 1.38 (1.12, 1.70) 1.40 (1.12, 1.74)
Protection 0.9786
Well 1.44 (1.11, 1.87) 1.32(1.01, 1.71)
Normal 1.34 (1.16, 1.56) 1.33 (1.14, 1.56)
Poor 1.37 (1.15, 1.62) 1.38 (1.15, 1.65)
Patients exposure 0.7877
No 1.39 (1.21, 1.59) 1.36 (1.18, 1.57)
Yes 1.36 (1.18, 1.57) 1.33 (1.11, 1.58)
Isolation 0.3756
No 1.35 (1.14, 1.58) 1.26 (1.06, 1.51)
Yes 1.39 (1.21, 1.60) 1.40 (1.22, 1.61)




