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ARTICLE INFO ABSTRACT

Keywords: The major Corona Virus Disease 2019 (COVID-19) outbreak caused tens of thousands of diagnosed patients
COVID-19 quarantined and treated in designated hospitals in Wuhan, the epicenter of the disease in China. Evidence for the
Mental health psychological problems of COVID-19 patients was limited. Here we report a cross-sectional study of the mental
gzzits};ion distress and sleep quality of patients in a single center in Wuhan. The study was based on a combined ques-

tionnaire of basic questions designed by the study group, Self-Rating Anxiety Scale (SAS), Self-Rating Depression
Scale (SDS), and Pittsburgh Sleep Quality Index (PSQI). On Feb 17th and Mar 14th, two groups of patients were
recruited respectively in a designated hospital for COVID-19. Univariate analysis and regression models were
used to identify predictors for patients’ psychological distress and sleep quality. In total, there were 202 par-
ticipants in our combined sample. The average SAS, SDS, and PSQI score of participants were 44.2, 51.7, and 9.3
respectively. Factors associated with SAS score include gender, subjective evaluation of disease symptoms, and
evaluation of medical staffs’ attitude. Gender, age, education level, frequency of contacting with family, sub-
jective knowledge level of COVID 19, and evaluation of medical staffs’ attitude are associated with participants
SDS score. Factors associated with PSQI score are age and subjective evaluation of disease symptoms.

Sleep condition

1. Introduction 2020c). As a sudden pandemic sweeping over the world, COVID-19

brought problems to patients both physically and mentally. Previous

In December 2019, local health facilities reported clusters of patients
with pneumonia of unknown cause in Wuhan, China(Zhu et al., 2020).
Later, the responsible pathogen was identified as a novel coronavirus,
named severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
(World Health Organization, 2020a; Wu et al., 2020; Zhou et al., 2020).
Cases of pneumonia linked with SARS-CoV-2, named Corona Virus
Disease 2019 (COVID-19) (World Health Organization, 2020a), have
been reported worldwide. On Jan 30th, 2020, the World Health Orga-
nization (WHO) declared the outbreak a Public Health Emergency of
International Concern (PHEIC)(World Health Organization, 2020b). Up
to April 12th, 2020, there have been accumulatively 83,482 cases in
China alone and 1,696,588 worldwide. The rapid outbreak of the disease
caused over 100 thousand deaths totally(World Health Organization,

* Corresponding author.

studies of other similar epidemic diseases showed that patients might
suffer from psychological problems include posttraumatic stress disor-
der, anxiety, depression, stress, psychological marginalization, etc.(Liu
et al., 2012; Taylor et al., 2008; Wu et al., 2009)

Here we report a cross-sectional investigation carried out in a single-
center in Wuhan, to find out factors associated with patients’ psycho-
logical distress and sleep quality.

2. Material and methods
2.1. Study design and participants

The study was carried out in accordance with the 2013 version of the
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Declaration of Helsinki. The Ethics Committee of Tongji Medical Col-
lege, Huazhong University of Science and Technology (IORG No:
IORG0003571) gave a final approval for this study. All subjects signed
written informed consent for participation.

Two cross-sectional investigations were conducted on Feb 17th and
Mar 14th, respectively. The two groups will be referred to as the Feb
group and the Mar group in this article. All participants were recruited
from the inpatients with COVID-19 in the authors’ institute. Diagnosis of
COVID-19 was conducted according to the Diagnosis and Treatment
Guideline for COVID-19 (fifth edition) issued by the National Health
Commission of China(National Health Commission of China, 2020).
More specifically, cases were confirmed using either chest CT scanning
or nasopharyngeal swab testing with real-time reverse
transcription-polymerase chain reaction (RT-PCR).

Inclusion criteria were 1) having stable consciousness states, 2)
capable of understanding the questionnaire, and 3) accessible during the
investigation period. On Feb 17th, there were 616 inpatients with
COVID-19 in the institute. 396 (64.3%) of them were included according
to the criteria described above. Among the included patients, 46 (11.6%)
refused to participate in the survey. After excluding invalid ones, 109
(27.5%) questionnaires were included in statistical analysis. On Mar
14th, there were 477 inpatients, among whom 341 (71.5%) satisfied the
inclusion criteria. 46 (13.5%) out of the included patients refused to
participate. Finally, there were 93 (27.3%) valid questionnaires in the
second round of the survey (Fig. 1).

2.2. Data collection and evaluation

All recruited patients were given a questionnaire designed by the
research group. Patients’ basic demographic information was collected,
including gender, age, marital status, and education level. Other ques-
tions included patients’ chronic disease history, duration of hospitali-
zation, conditions of family members (diagnosed with COVID-19 or not),
frequency of contact with family members, subjective perception of
their knowledge about the disease, subjective assessment of their disease
severity, and evaluation of medical staffs’ attitudes. All this information
was self-reported by the participants.

Anxiety was assessed by the Zung Self-Rating Anxiety Scale (SAS)
developed by William W. K. Zung in 1971(Zung, 1971). SAS is a
self-administered test to evaluate the levels of anxiety in patients with
anxiety-related symptoms. It has 20 items with a four-point scale, from
“a little of the time” to “most of the time”. 15 items are increasing
anxiety level questions and five are decreasing anxiety level ones. The
crude score is the sum of all the responses. The standard score is
calculated by taking the integer of 1.25 times the crude score. The
cut-off value of anxiety was defined as a standard score of at least 50.
Patients with a standard score of 50-59, 60-69, and 70 or greater, were
evaluated as having mild anxiety, moderate anxiety, and severe anxiety,
respectively.

Depression level was assessed using the Zung Self-Rating Depression
Scale (SDS)(William, 2014). Also developed by William Zung, SDS
measures depression-associated psychological and somatic symptoms. It
has 20 items concerning different manifestations of depressions. Ten
questions are positively worded and ten are negatively worded, each
scored on a four-point scale. The standard score is the integer of 1.25
times the crude score, which is defined as the sum of all responses. The
normal range for the standard score is 25-49. The standard score ranges
of 50-59, 60-69, and 70 and above are defined as mild depression,
moderate depression, and severe depression, respectively.

Patients’ sleep quality was evaluated using the Pittsburgh Sleep
Quality Index (PSQI), a self-report scale assessing the sleep quality of the
respondents over a one-month interval(Buysse et al., 1989). PSQI con-
tains 19 items, where four are open-ended questions and 15 require a
rating from zero to three. The items are then grouped into seven com-
ponents, addressing subjective sleep quality, sleep latency, sleep dura-
tion, habitual sleep efficiency, sleep disturbance, use of sleeping
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medication, and daytime dysfunction. The global PSQI score is the
addition of the seven component scores. Patients with global PSQI scores
of four or less were defined as good sleepers. The cut-off value of poor
sleepers was eight. Patients scoring five to seven were defined as average
sleepers.

The participants completed all these three scales described above in a
self-reported manner.

We confirmed the clinical type of patients by referring to the Elec-
tronic Medical Record (EMR) and discussing with relevant practitioners.
Classification criteria follow the Diagnosis and Treatment Guideline for
COVID-19 (fifth edition) issued by the National Health Commission of
China(National Health Commission of China, 2020). Mild cases refer to
patients with mild symptoms and no radiological findings indicating
pneumonia. Ordinary cases are those who have symptoms including
fever and respiratory manifestations, and radiological findings consis-
tent with pneumonia. Criteria for severe cases include dyspnea (respi-
ratory rate>30 per minute), resting pulse oxygen saturation<93%, and
arterial partial pressure of oxygen (PaO;) over the fraction of inspired
oxygen (FiO2) of <300 mmHg. Patients meeting any one of the criteria
should be classified as severe cases. Critically ill patients are those who
meet any one of the following criteria: 1) respiratory failure requiring
mechanical ventilation, 2) shock, and 3) concurrent organ failure(s)
requiring intensive care.

2.3. Statistical analyses

Data processing and statistical analyses were conducted using
STATA, version 12.0 (copyright 1985-2011 StataCorp LP). Continuous
variables were expressed as mean (SD) and compared using the two-
sample t-test, Wilcoxon rank-sum test, one-way analysis of variance
(ANOVA), or Kruskal-Wallis equality-of-populations rank test. If signif-
icant differences appeared in ANOVA or Kruskal-Wallis test, pairwise
comparisons of means or rank means were carried out to further address
the differences. Categorical variables were expressed as number (%) and
compared using Pearson’s chi-squared test or Fisher’s exact test for
nominal variables, or Wilcoxon rank-sum test for ordinal variables.
Finally, two multiple regression models were developed for each scale.
Model 1 was a stepwise regression model. The significance level for
entering the model was 0.05. Model 2 included all factors investigated in
the study, regardless of the confidence interval of the coefficients.

3. Results
3.1. Demographic characteristics

Overall, 202 participants were recruited in this study, among whom
109 were recruited on Feb 17th, and 93 were recruited on Mar 14th.
Table 1 illustrates the general characteristics of the two groups and the
combined population. 53% (107) of the patients in the combined pop-
ulation were male. The clinical type of COVID-19 were mild or ordinary
in 124 patients (61.4%) and severe or critically ill in 78 patients
(38.6%).

The two groups balanced on gender, age, marital status, and chronic
disease history, while in the Mar group there were more participants
whose education level was primary or secondary, compared with the
Feb group (57.0% versus 39.4% respectively, p = 0.013). The average
hospitalization time of the Mar group was significantly longer than that
of the Feb group (23.6 days versus 12.1 days respectively, p < 0.001).
Compared with patients recruited on Feb 17th, there were less severe or
critically ill cases among patients recruited on Mar 14th (46.8% versus
29.0% respectively, p = 0.0098). There was no significant difference
observed between the two groups when it came to their subjective
perceptions of their knowledge about COVID-19, their symptoms, and
medical staffs’ attitudes towards them.
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All hospitalized COVID-
19 patients in the center
on February 17t
n=616
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Y

Patients reached during
investigation
n=396

Excluded
n=220
Admitted in ICU: 96
Incapable of understanding the questionnaire: 76
Inaccessible during investigation period: 48

Y

Agree to participate
n=318

V

Refuse to participate
n=78

A4

Valid questionnaires
n=109

All hospitalized COVID-
19 patients in the center
on March 14t
n=477

V

Invalid questionnaires
n=209

V

Patients reached during
investigation
n=341

Excluded
n=136
Admitted in ICU: 68
Incapable of understanding the questionnaire: 44
Inaccessible during investigation period: 24

A4

Agree to participate
n=295

Vv

Refuse to participate
n=46

A4

Valid questionnaires
n=93

Invalid questionnaires
n=202

Fig. 1. Flow diagram of patient recruit. (A) Patient recruit process of the investigation conducted on February 17th. (B) Patient recruit process of the investigation
conducted on March 14th.COVID-19 = corona virus disease 2019.
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Table 1
General characteristics of two groups of participants.
Total (N February March p value
=202)? group (n = group (n =
109)* 93)°*
Gender 0.94°
Male 107 (53) 58 (53.2) 49 (52.7)
Female 95 (47) 51 (46.8) 44 (47.3)
Age, years 0.43°
<41 59(29.2) 36(33) 23 (24.7)
42-51 66 (32.7) 34 (31.2) 32 (34.49)
>52 77 (38.1)  39(35.8) 38 (40.9)
Marital status 0.058°
Married 186 104 (95.4) 82 (88.2)
(92.1)
Single or divorced 16 (7.9) 5 (4.6) 11 (11.8)
Education level 0.013"
Primary or secondary 96 (47.5) 43 (39.4) 53 (57)
Tertiary or higher 106 66 (60.6) 40 (43)
(52.5)
History of chronic 0.99°
disease
No 115 62 (56.9) 53 (57)
(56.9)
Yes 87 (43.1) 47 (43.1) 40 (43)
Hospitalization <0.001P
duration, days
<9 46 (22.8) 36 (33) 10 (10.8)
10-13 47 (23.3)  38(34.9) 9 (9.7)
>14 109 (54) 35 (32.1) 74 (79.6)
Clinical type 0.0098°
Mild or ordinary 124 58 (53.2) 66 (71)
(61.4)
Severe or critically ill 78 (38.6) 51 (46.8) 27 (29)
Family member 0.35°
diagnosed with
COVID-19
No 108 55 (50.5) 53 (57)
(53.5)
Yes 94 (46.5) 54 (49.5) 40 (43)
Frequency of contacting 0.13°
with family
0-2/wk 23(11.4) 9(8.3) 14 (15.1)
>3/wk 179 100 (91.7) 79 (84.9)
(88.6)
Subjective knowledge 0.75°
level of COVID-19
None 23(11.4) 14(12.8) 9 (9.7)
Common knowledge 139 73 (67) 66 (71)
(68.8)
Deep knowledge 40 (19.8) 22 (20.2) 18 (19.4)
Subjective evaluation of 0.76°
disease symptoms
Mild 74 (36.6) 37 (33.9) 37 (39.8)
Moderate 86 (42.6) 48 (44) 38 (40.9)
Severe 28(13.9) 17 (15.6) 11 (11.8)
Not clear 14 (6.9) 7 (6.4) 7 (7.5)
Evaluation of medical 0.76°
staffs’ attitude
Good 192 (95) 103 (94.5) 89 (95.7)
Normal or awful 10 (5) 6 (5.5) 4(4.3)

%Data are number (percentage over the total number of participants in corre-
sponding group). COVID-19 = corona virus disease 2019.

bp values are generated from Pearson’s chi-squared test.

°p values are generated from Fisher’s exact test.

3.2. Mental health status

Overall, patients got 44.2 (SD 8.4), 51.7 (SD 10.9), and 9.3 (SD 4.6)
in SAS, SDS, and PSQI scales, as shown in Table 2. In the Feb group,
patients got 43.7 (SD 8.3) standard SAS scores on average, while those in
the Mar group got 44.9 (SD 8.4) on average. Both scores fell into the
normal range. The two patient groups showed no significant difference
concerning standard SAS scores (p = 0.2). The average SDS scores of
patients recruited in Mar were significantly higher than those of the Feb

598

Table 2
Scores of participants’ mental distress and sleep quality.
Total® February group® March group® p value
SAS score 44.2 (8.4) 43.7 (8.3) 449 (8.4) 0.2°
SDS score 51.7 (10.9) 50.4 (10.9) 53.2 (10.8) 0.047°
PSQI score 9.3 (4.6) 9.3 (4.8) 9.5 (4.4) 0.77c¢

AData are mean (standard deviation).

bp values comparing the February group and March group are generated from
Wilcoxon rank-sum test.

‘p values comparing the February group and March group are generated from
two-sample t-test.

group (53.2 and 50.4 respectively, p = 0.047), while both scores fell into
the score range of mild depression. When it came to sleep conditions, the
average scores of participants recruited in Feb was 9.3, while that of
those recruited in Mar was 9.5 (p = 0.77). These two scores fell in the
PSQI score range for poor sleepers.

3.3. Factors associated with mental health status

The results of univariate analyses of the combined sample are shown
in Table 3. Notably, females got higher scores than males in both SAS
assessment (average 45.8 versus 42.9 respectively, p = 0.013) and SDS
assessment (average 54.6 versus 49.1 respectively, p < 0.001), while
there was no significant difference in PSQI scores (average 9.1 versus 9.5
respectively, p = 0.55). Age was validated as a factor associated with
patients’ SDS scores (p = 0.025) and PSQI scores (p = 0.0019). Other
predictors for lower SDS scores included education level of tertiary or
higher (average 48.9 versus 54.8 for primary or secondary education
level, p < 0.001), contact with family members for at least three times
per week (average 50.9 versus 57.9 for less than three times per week, p
= 0.0035), and subjective perceptions of having common or deep
knowledge about COVID-19 (average 51.5 and 49.1 versus 57.4 for none
knowledge, p = 0.045 and 0.010, respectively). Patients who perceived
themselves as having moderate or severe symptoms got higher scores
than those who thought they had just mild symptoms in PSQI (average
9.7 and 11.0 versus 8.0, p = 0.088 and 0.017, respectively) assessment.
Thinking that medical staffs’ attitude were good predicted lower SAS
scores (average 43.8 versus 51.6 for normal or awful attitudes, p =
0.012) and SDS scores (51.1 versus 62.8 for normal or awful attitudes, p
< 0.001). There were no significant differences in the score of any of the
three scales between patients of different hospitalization duration or
different clinical types.

Table 4, Table 5, and Table 6 demonstrate the multivariate regres-
sion models developed for patients’ SAS, SDS, and PSQI scores, respec-
tively. All the three variables that showed association with patients’ SAS
scores in univariate analyses retained their significance in both regres-
sion models, including gender, subjective perception of disease severity,
and personal evaluation of medical staffs’ attitudes (Table 4). In models
developed for SDS assessment, gender, education level, frequency of
contact with family, and perception of medical staffs’ attitudes retained
significant associations with the scores (Table 5). Age was not signifi-
cantly associated with SDS scores anymore when other factors were
adjusted. Notably, in both models, subjective cognition of the severity of
their symptoms was associated with SDS scores with a positive coeffi-
cient. Age and subjective evaluation of their symptoms, which showed
significant associations with PSQI scores in univariate analyses, retained
their significance in both models (Table 6).

4. Discussion

This is a descriptive study on the mental health status and sleep
quality of COVID-19 patients who were hospitalized in different
pandemic stages in a single center in Wuhan, the epicenter of the
outbreak in China. Overall, 109 participants were recruited on Feb 17th
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Table 3
Univariate analyses of participants’ SAS, SDS, and PSQI scores.
SAS P SDS p value PSQI p value
score? value score? score?
Gender 0.013" <0.001° 0.55¢
Male 42.9 49.1 9.5
(7.9) (10.4) (4.8)
Female 45.8 54.6 9.1
8.7) (10.8) (4.5)
Age, years 0.35¢ 0.025¢ 0.0019¢
<41 42.9 50 7.6
(8.1) (12.1) (4.2)
42-51 44.4 50.1 9.7
9.2) (10.6) 4.7)
>52 45.1 54.3 10.4
(7.8) 9.8) (4.6)
Marital status 0.56" 0.16" 0.76¢
Married 44.3 52 9.3
(8.3) (10.7) (4.6)
Single or divorced  43.6 48 9.7
9.8) (12.6) (5.5)
Education level 0.18" <0.001° 0.38¢
Primary or 44.8 54.8 9.6
secondary (7.4) (9.8) (4.8)
Tertiary or higher ~ 43.7 48.9 9.1
9.2) (11.2) (4.5)
History of chronic 1b 0.95° 0.05¢
disease
No 44 51.6 8.8
(8.3) (11.3) (4.6)
Yes 44.5 51.8 10.1
(8.5) (10.5) (4.6)
Hospitalization 0.39¢ 0.19¢ 0.27¢
duration, days
<9 45 53.5 9.8
9.1 (10.5) (5.3)
10-13 42.6 49.4 8.4
(7.5) (10.3) (4.5)
>14 44.6 51.9 9.6
(8.4) (11.3) (4.3)
Clinical type 0.61° 0.8° 0.16¢
Mild or ordinary 43.8 51.8 9
(8.2) an (4.5)
Severe or 44.9 51.5 9.9
critically ill (8.7) (10.8) (4.9)
Family member 0.61° 0.42° 0.64
diagnosed with
COVID-19
No 44.2 52.2 9.2
(7.3) (10.7) (4.6)
Yes 44.2 51.1 9.5
(9.6) (11.2) 4.7)
Frequency of 0.1° 0.0035" 0.53¢
contacting with
family
0-2/wk 46.4 57.9 9.9
(6.8) (6.8) (5.2)
>3/wk 43.9 50.9 9.3
(8.5) (11.1) (4.6)
Subjective 0.094¢ 0.0096¢ 0.066°
knowledge
level of COVID-
19
None 48.5 57.4 11.4
(10) 9.3) (5.8)
Common 43.7 51.5 9
knowledge (7.8) (10.9) (4.3)
Deep knowledge 43.7 49.1 9.3
) (10.8) (4.8)
Subjective 0.028° 0.19¢ 0.0064°
evaluation of
disease
symptoms
Mild 41.8 49.7 8
(7.9) (12.49) “4.7)
Moderate 45.1 52.1 9.7
(8.2) 9.4 (4.3)
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Table 3 (continued)

SAS P SDS p value PSQI p value
score? value score? score?
Severe 47.9 53.6 11
9.6) (10.4) (4.6)
Not clear 44.6 55.9 11
(6.6) (11.1) (4.8)
Evaluation of 0.012° <0.001° 0.464
medical staffs’
attitude
Good 43.8 51.1 9.3
8.1) (10.8) 4.7)
Normal or awful 51.6 62.8 10.4
(10.3) (5.3) 4.4)

aData are mean (standard deviation).

bp values comparing different groups are generated from Wilcoxon rank-sum
test.

‘p values comparing different groups are generated from Kruskal-Wallis
equality-of-populations rank test.

dp values comparing different groups are generated from two-sample t-test.

°p values comparing different groups are generated from, one-way analysis of
variance (ANOVA).

and 93 participants on Mar 14th. On Feb 17th, the number of existing
cases in Hubei province was 50,338 (Chinese Center for Disease Control
and Prevention, 2020), a peak number of daily existing cases. By then,
around 15.9% were severe or critically ill cases(Pan et al., 2020). To
tackle the problem of the rising cases, China started to build several
Fangcang shelter hospitals in February, for isolating and treating mild to
moderate COVID-19 patients(Chen et al., 2020). These shelter hospitals
accommodated around 12 thousand COVID-19 patients in total, and
thus greatly lightened the burden of major hospitals in Wuhan. All the
efforts paid off when a decline in the number of existing cases was
observed. In mid-March, the number of existing cases in Hubei province
had fallen to around 10 thousand(Chinese Center for Disease Control
and Prevention, 2020). By then the overall proportion of severe or
critically ill cases was around 10.3%(Pan et al., 2020). At the beginning
of March, Wuhan shut down the Fangcang shelter hospitals one after
another, transferring the remaining patients there to higher-level
designated hospitals(China News, 2020). The change in patient popu-
lation might make it improper to combine the two samples without
addressing the effect of time. In this research, we found that the distri-
bution of these two patient groups was different concerning education
level, hospitalization duration, and clinical type. However, these vari-
ables were not associated with patients’ mental health status, except
that education level was associated with SDS scores. Therefore, we
combined the two groups together, to address factors associated with
patients’ mental health status in a greater sample.

Depression was a more common psychological problem seen in our
participants as compared with anxiety. About half of the patients
exhibited a mild level of depressive mood. Extra attention should be paid
to female or elderly patients. Our study showed that gender might be an
independent predictor for anxiety and depression status. Previous
studies showed that females had a 1.95 odds ratio over males in terms of
depression(Salk et al., 2017). This association of gender and psycho-
logical problems was also seen during emergent situations like disease
outbreak and social adverse events(Brooks et al., 2020; Lin et al., 2007;
Rubin et al., 2005; Taylor et al., 2008). Elderly people might already
suffer from depression or other mental problems because of their
vulnerability to mood disorders, comorbid diseases, early life adver-
sities, etc.(Almeida, 2014; Thomas et al., 2017) In clinical practice,
elderly patients require more attention since they always come with
other factors that might affect their mental health. Understanding of the
disease may also play a role in patients’ mental distress. Our results
showed that those who had lower education levels or those who thought
they did not have any knowledge about the disease were more likely to
get higher scores in depression assessment. More contact with family
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Table 4
Multiple regression models for participants’ SAS scores.
Model" Model 2°
Coefficient* t value P value Coefficient® t value P value
Gender 3.09 (0.86-5.31) 2.73 0.007 3.77 (1.28-6.27) 2.98 0.003
Age, years 0.6 (-1.01-2.22) 0.74 0.46
Marital status 0.02 (—4.31-4.35) 0.01 0.99
Education level 0.04 (—2.42-2.49) 0.03 0.98
History of chronic disease 0.96 (—1.59-3.51) 0.74 0.46
Hospitalization duration, days 0.07 (—1.38-1.53) 0.1 0.92
Clinical type 0.69 (—1.77-3.14) 0.55 0.58
Family member diagnosed with COVID-19 —0.05 (—2.42-2.31) —0.04 0.96
Frequency of contacting with family —2.34 (-5.98-1.3) -1.27 0.21
Subjective knowledge level of COVID-19 —1.42 (—3.55-0.71) -1.32 0.19
Subjective evaluation of disease symptoms 1.82 (0.55-3.09) 2.83 0.005 1.58 (0.24-2.92) 2.32 0.021
Evaluation of medical staffs’ attitude 6.94 (1.8-12.08) 2.66 0.008 6.34 (1.12-11.57) 2.39 0.018
Constant 28.92 (22.25-35.6) 8.54 <0.001 32.09 (16.42-47.76) 4.04 <0.001
2 Model 1 is a stepwise linear regression model. Significance level for entering the model was 0.05. F = 7.85, adjusted R = 0.1063.
> Model 2 is a linear regression model including all factors investigated in the study. F = 2.47, adjusted R? = 0.1357.
¢ Data are regression coefficient (95% confidence interval).
Table 5
Multiple regression models for participants’ SDS scores.
Model 1 Model 2°
Coefficient® t value p value Coefficient® t value p value
Gender 5.4 (2.71-8.1) 3.95 <0.001 6.1 (3.1-9.1) 4.01 <0.001
Age, years 1.49 (—0.45-3.44) 1.52 0.13
Marital status 1.26 (—3.95-6.46) 0.48 0.63
Education level —5.16 (—7.88~-2.44) —-3.74 <0.001 —3.77 (—6.72~-0.82) —2.52 0.012
History of chronic disease 0.79 (—2.28-3.85) 0.51 0.61
Hospitalization duration, days —0.52 (—2.26-1.22) -0.59 0.56
Clinical type —0.61 (—3.55-2.34) —0.41 0.68
Family member diagnosed with COVID-19 —0.24 (—3.08-2.6) -0.17 0.87
Frequency of contacting with family —5.75 (—10.03~-1.46) —2.65 0.009 —5.6 (—9.98~-1.23) —2.53 0.012
Subjective knowledge level of COVID-19 —2.17 (—4.73-0.38) —1.68 0.095
Subjective evaluation of disease symptoms 2.09 (0.55-3.62) 2.68 0.008 1.75 (0.14-3.36) 2.14 0.033
Evaluation of medical staffs’ attitude 10.55 (4.33-16.77) 3.35 0.001 9.7 (3.42-15.98) 3.05 0.003
Constant 47.41 (35.7-59.13) 7.98 <0.001 44.16 (25.33-62.99) 4.63 <0.001
aModel 1 is a stepwise linear regression model. Significance level for entering the model was 0.05. F = 12.10, adjusted R* = 0.2163.
"Model 2 is a linear regression model including all factors investigated in the study. F = 5.63, adjusted R? = 0.2164.
“Data are regression coefficient (95% confidence interval).
Table 6
Multiple regression models for participants’ PSQI scores.
Model 1* Model 2°
Coefficient® t value p value Coefficient® t value p value
Gender 0.29 (-1.11-1.7) 0.41 0.68
Age, years 1.08 (0.3-1.86) 2.72 0.007 1.03 (0.13-1.94) 2.25 0.026
Marital status —1.19 (—3.62-1.24) —0.96 0.34
Education level 0.05 (—1.33-1.43) 0.07 0.94
History of chronic disease 0.7 (—-0.74-2.13) 0.96 0.34
Hospitalization duration, days —0.35 (-1.17-0.46) —-0.85 0.4
Clinical type 0.1 (—1.28-1.47) 0.14 0.89
Family member diagnosed with COVID-19 0.16 (—1.17-1.48) 0.23 0.82
Frequency of contacting with family —0.85 (—2.89-1.2) —0.82 0.42
Subjective knowledge level of COVID-19 —0.52 (-1.72-0.67) —0.86 0.39
Subjective evaluation of disease symptoms 0.98 (0.25-1.7) 2.66 0.009 0.98 (0.23-1.73) 2.56 0.011
Evaluation of medical staffs’ attitude 0.06 (—2.87-3) 0.04 0.97
Constant 5.23 (3.27-7.18) 5.27 <0.001 9.49 (0.69-18.29) 2.13 0.035

aModel 1 is a stepwise linear regression model. Significance level for entering the model was 0.05. F = 9.67, adjusted R? = 0.0794.

PModel 2 is a linear regression model including all factors investigated in the study. F = 1.88, adjusted R? = 0.0501.
“Data are regression coefficient (95% confidence interval).

members was associated with lower depression scores, as discovered in
our study. Although visits to the wards were not permitted during the
COVID-19 pandemic, contacts through social media might be comfort-

ing for the patients. Patients, who subjectively thought they had only

mild symptoms or those who thought medical staffs were treating them
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well, generally got lower scores in mental distress assessments, which
suggested better mental health status. However, these factors might
either be the reasons for better mental health, or the results of it.
Previous studies showed that people in pandemic diseases might
have sleep disorders(Ji et al., 2017; Lin et al., 2007; Mohammed et al.,
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2015). The environmental stressors, physical illness, separation from
family and friends, and other comorbid psychological problems might
contribute to this issue. Sleep problems were also notable in our par-
ticipants. In our study, elderly people and those who had comorbid
chronic disease(s) were more likely to have sleep problems. Patients
who thought they had moderate or severe symptoms were more likely to
suffer from sleep problems than those who thought they had mild ones.

It is worth noting that, it was patients’ subjective perception of the
severity of their disease, rather than the objective clinical classification,
that was significantly associated with their mental distress and sleep
quality. In clinical practice, patients’ self-assessments of their symptoms
and mental status might also provide information for health care
workers. Those who assess themselves as being more severely sick might
require more attention from the medical staffs to prevent mental illness.
Patients’ clinical type, as defined by the diagnosis guideline for COVID-
19, showed no significant association with their SAS, SDS, or PSQI
scores. This fact alerted that even patients classified as mild or ordinary
type may suffer from similar mental distress and sleep problems as those
classified as severe or critically ill type. Thus, maintaining patients’
psychological well-being is equally important. Another finding of our
study was that, although the proportion of severe or critically ill cases
dropped greatly in the Mar group, there was no significant difference in
the proportion of those who subjectively thought they had mild, mod-
erate, or severe symptoms between two patient groups. This showed that
there must be great mismatches between patients’ perception of their
disease and their actual clinical type. Learning from this, it might be
better if more attention could be attached to patient education to help
them build positive perceptions of their illness.

We observed no significant differences in anxiety or sleep quality
assessments between two patient groups. However, patients recruited on
Mar 14th had higher average depression scores than those recruited on
Feb 17th did. As stated before, the overall condition of the COVID-19
outbreak had changed greatly during this period. Late February and
early March witnessed a drop in the number of newly confirmed cases
and a rise in the recovery rate of the disease(Chinese Center for Disease
Control and Prevention, 2020). Clinical trials of promising treatments
and preventions had also been started. These were good news that may
encourage COVID-19 patients. But in the meanwhile, patients recruited
in March also experienced longer quarantine. It is likely that the nega-
tive effect of longer quarantine overweighs the positive effect of
encouraging news on patients’ mental health. If the correlation between
longer quarantine and higher depression level of the patients holds in
larger descriptive studies or follow-up studies, governments might have
to consider this adverse effect when prolonging quarantine.

A search on PubMed revealed thousands of studies with the key-
words COVID-19 and mental health. However, most of the studies focus
on the mental health status of either the general population (Qi et al.,
2020; Skapinakis et al., 2020), certain population (Hoffman and Miller,
2020; Matsushima and Horiguchi, 2020), or the front-line workers
(Nowicki et al., 2020; Sasaki et al., 2020). This study provides direct
information of the mental health status of COVID-19 patients in a single
center in Wuhan, and could serve as primary evidence for further studies
addressing this issue.

There are some limitations in our study. First of all, the study was
based on a self-reported questionnaire, which leads to information bias.
The small sample size is another limitation of this research. Since we
could only recruit patients who could cooperate with us and finish the
questionnaire, there might also be selection bias during participant
recruitment. The response rate in this study was relatively low, at
around 30% in both groups. This was partly due to the difficulty of
reaching the patients during the pandemic. Though widely accepted
scales were used to assess patients’ mental distress and sleep quality,
these scales are all tools for screening rather than diagnosing mental
diseases. Our study was a cross-sectional one. To find out more infor-
mation about patients’ mental distress and sleep quality changes during
and after the pandemic, future studies may look into the follow-up of
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patients.

To sum up, we reported a cross-sectional analysis of the mental
distress and sleep quality of patients recruited in two different stages of
the disease outbreak in Wuhan. Our findings provide clues for the psy-
chological problems that COVID-19 patients might suffer from and
identified some predictors that were associated with them.

SAS= Self-Rating Anxiety Scale. SDS= Self-Rating Depression Scale.
PSQI= Pittsburgh Sleep Quality Index. COVID-19 = corona virus disease
2019.
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