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Background: In March 2020, the World Health Organization (WHO) declared COVID-19 a public
health emergency of international concern. A small proportion of patients infected with COVID-19 go on to
develop pneumonia. We speculated that COVID-19 may be likely to result in psychological disorders such
as anxiety and depression. In this study, we conducted an investigation of anxiety and depression in patients
with COVID-19.

Methods: Sixty-five COVID-19 patients were randomly enrolled into this study. Anxiety and depression
among participants were measured through the completion of anonymous Chinese-language Zung self-
rating anxiety scale and self-rating depression scale questionnaires. Data were analyzed using independent
samples #-tests, Mann-Whitney U-tests, and y tests.

Results: The questionnaire results showed that 26.15% and 41.54% of participants suffered from anxiety
and depression, respectively, although there was no significantly statistical difference between the proportions
of COVID-19 patients with anxiety and depression. Statistically significant differences in employment status,
partial pressure of oxygen, and corticosteroid application existed between moderate- and severe COVID-19
patients (P<0.05). In particular, the partial pressure of oxygen was significantly lower in severe COVID-19
patients than in their moderate counter parts (71.31£23.54 vs. 101.06+34.43, U=156, P=0.006). Total
lymphocytes was lower in severe group than in moderate group [1.659+0.643 vs. 0.745 (0.645, 0.928), U=109,
P=0.000]. Also, a higher proportion of female than male patients had anxiety (x’=5.388, P=0.02). COVID-19
patients who received antiviral medications also displayed a higher rate of anxiety (’=4.481, P=0.034). Total
lymphocytes between the non-anxiety and anxiety had statistical difference (U=321, P=0.019). Meanwhile,
total lymphocytes between the non-depression and depression also had statistical difference (U=389.5,
P=0.01).
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Conclusions: Among patients with COVID-19, females and those treated with antiviral medications were

more likely to experience anxiety. In addition, our findings reflected the effect of anxiety and depression on

immune system.
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Introduction

The coronavirus disease 2019 (COVID-19) has been
declared a public health emergency of international concern
by the World Health Organization (1,2). Globally, as of 9
January 2021, there have been 87,589,206 confirmed cases
of COVID-19 (2).

The clinical manifestations of COVID-19 include fever,
nonproductive cough, dyspnea, myalgia, fatigue, normal or
decreased leukocyte count, and radiographic evidence of
pneumonia. In severe cases, organ dysfunction [e.g., shock,
acute respiratory distress syndrome (ARDS), acute cardiac
injury, and acute kidney injury] and even death can occur (3).
Studies have shown that community-acquired pneumonia
(CAP) is often accompanied by anxiety and depression (4).
Given the rapid spread of COVID-19 and its severe clinical
consequences including severe pneumonia and ARDS,
we speculated that COVID-19 may be likely to result in
psychological disorders such as anxiety and depression. In
addition, with the outbreak of the COVID-19 pandemic,
our daily routines were altered. Information about the
COVID-19 pandemic overloaded. Potential financial
pressure and the risk of social isolation were also the
adverse consequences of the COVID-19 pandemic. These
factors are main causes leading to anxiety and depression
in patients with COVID-19 (5). The manifestations of
anxiety and depression in patients with COVID-19 include
physical and behavioral changes and emotional disorders,
respectively. Physical and behavioral changes manifest
feeling fatigued easily, difficulty concentrating or recalling,
decreased energy, chronic fatigue, or feeling sluggish
frequently, and so on. Emotional symptoms of anxiety and
depression include: restlessness, irritability, or feeling on
edge, difficulty controlling worry or fear, loss of interest or
no longer finding pleasure in activities or hobbies, persistent
feelings of sadness, etc. (6). However, data on COVID-
19’ relationship with anxiety and depression are limited.
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Especially, Antiviral treatment is indispensable because
COVID-19 is a kind of viral infection disease. The mental
side effects of antiviral medications are unclear so far. Data
on anxiety and depression caused by antiviral treatment
are also limited. In this study, we investigated anxiety
and depression in patients with COVID-19 admitted to
Jinyintan Hospital, (Wuhan, Hubei).

We present the following article in according with the
CONSORT reporting checklist (available at http://dx.doi.
org/10.21037/apm-21-212).

Methods
Participants

Sixty-five COVID-19 patients who were admitted to
the Northern 2™, 3", and 4" wards of Jinyintan Hospital
(Wuhan, Hubei) between February and March 2020
were randomly enrolled into this study. All patients were
confirmed with COVID-19 in line with the criteria of the
Diagnosis and Treatment Protocol for Novel Coronavirus
Pneumonia (Trial Version 7) issued by National Health
Commission of the People’s Republic of China (7).
Among the 65 patients were 31 men and 34 women with
a mean age of 57.42 years (range, 21-79 years). There
were no significant differences in sex or age among
these men and women patients. The patients completed
anonymous Chinese-version Zung self-rating anxiety
scale (SAS) (8) and self-rating depression scale (SDS) (9)
questionnaires. Approval for the study was granted by the
Ethics Committee of Jinyintan Hospital (No. KY-2020-
45.01). The study was conducted in accordance with the
Declaration of Helsinki (as revised in 2013). Verbal consent
was obtained from all participations in this study.

The study inclusion criteria were as follow: (I) having
a definite diagnosis of COVID-19 based on the Diagnosis
and Treatment Protocol for Novel Coronavirus Pneumonia
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(Trial Version 7), (II) being aged between 18 and 80 years,
(III) having adequate intellectual ability and educational
background, (IV) having been informed and given verbal
consent for participation in this study.

The following patients were excluded from the study: (I)
pregnant or lactating women; (II) patients with cognitive
impairment; (III) patients with aphasia or memory
disorders; (IV) patients with mental illness; (V) patients
taking anti-anxiety or antidepressants for a long time; (VI)
patients with alcohol or drug abuse.

Measures used

Anxiety and depression were measured using the SAS (Self-
rating Anxiety Scale) and SDS (Self-rating Depression
Scale), respectively. Compiled by Zung in 1971, the SAS is a
20-item, self-reporting measure of anxiety symptoms. Each
of the items is ranked on a 4-point Likert scale, ranging
from “never occurring” and “some of the time” to “most of
the time”. Responses are summed to calculate a total score,
with a higher score indicating a greater level of anxious
symptomatology. High SAS scores indicate severe anxiety
(SAS>69), while low scores (SAS <50) are a sign of a normal
emotional state (10). The SDS is a 20-item self-reporting
tool, which was also developed by Zung, to measure
depressive symptoms and for depression screening. It
consists of 20 items, covering emotional, psychological, and
physical symptoms. The patient describes how often they
experience a particular symptom (“not at all”, “sometimes”,
“often”, or “always”). The answers correspond to a specific
score (not at all: 1; sometimes: 2; often: 3; and always: 4),
and the total score helps in the assessment of depression
symptoms. The severity of depression according to the SDS
was then calculated and used for statistical analysis. High
SDS scores indicate severe depression (SDS >72), whereas
low scores (SDS <53) are a sign of a normal emotional
state (11). The SAS and SDS are both reliable and valid and
are suitable for clinical and research use with satisfactory
properties (10,11).

Statistical analysis

Continuous variables were expressed as mean * standard
deviation (SD), or median [interquartile range (IQR)], and
were compared with the independent samples 7-test or the
Mann-Whitney U-test (as appropriate). The comparison of
categorical variables, which were expressed as frequencies
(percentages), was performed using ¥’ test. Statistical
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analyses were conducted using the statistical package SPSS
16.0 (SPSS Inc, Chicago, IL, USA). P<0.05 was considered
to be statistically significant.

Results
Participant characteristics

A total of 65 COVID-19 patients were enrolled and
divided into 2 groups according to the disease severity (7):
the moderate group and the severe group (typically defined
by clinical manifestations including respiratory distress
or hypoxia). In our study, we got the data of arterial
partial pressure of oxygen (PaO,), which was helpful to
calculate the data of saturation oxygen (Sa0,) and arterial
partial pressure of oxygen (PaQ,)/fraction of inspired
oxygen (FiO,). These data could identify the moderate
and severe COVID-19. The moderate and severe groups
consisted of 53 patients and 12 patients, respectively. The
demographic, clinical, and laboratory characteristics of
moderate and severe COVID-19 patients are shown in
Table 1. Statistically significant differences existed in
employment status, partial pressure of oxygen (Pa0O,),
and corticosteroid application between the moderate and
severe COVID-19 groups (P<0.05). In particular, the
PaO, of the severe COVID-19 patients was lower than
that of the moderate COVID-19 patients (71.31+23.54
vs. 101.06£34.43, U=156, P=0.006). Additionally, total
lymphocytes were lower in severe group than in moderate
group (1.659+0.643 vs. 0.745 (0.645,0.928), U=109,
P=0.000). No significant differences were found between
the 2 groups in terms of age, sex, duration of education,
family cluster situation, use of antiviral medication, history
of chronic diseases, IL.-6, SAS score, or SDS score (P>0.05).

Differences between COVID-19 patients with and without
anxiety

According to SAS score, the 65 COVID-19 patients were
divided into 2 groups: the non-anxiety group and the
anxiety group. Forty-eight COVID-19 patients were in
the non-anxiety group and 17 COVID-19 patients were
in the anxiety group. As shown in Table 2, demographic,
clinical, and laboratory variables were compared between
COVID-19 patients with and without anxiety. There was
significantly statistical difference in sex between the anxiety
and non-anxiety groups (P<0.05). In addition, distinct
statistical difference in the use of antiviral medication
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Table 1 Demographic and clinical characteristics of 65 COVID-19 patients
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Clinical characteristics Moderate group (n=53) Severe group (n=12) tU? P

Age (mean + SD) years 57.60+11.95 56.58+12.12 0.266° 0.791%
Sex, male, No. (%) 23 (43.39) 8 (66.67) 2.124° 0.145"
Education, (mean + SD) years 11.15+£2.54 13.58+4.52 210° 0.058
Employment status, No. (%) 21 (39.62) 8 (66.67) 16.525° 0.011*
Family cluster, No. (%) 33 (62.26) 5 (41.67) 1.709° 0.191
PaO, (mean + SD) mmHg 101.06+34.43 71.31£23.54 156° 0.006*
Antiviral medication, No. (%) 35 (66.04) 10 (83.33) 1.374° 0.241
Corticosteroids, No. (%) 4 (7.55) 9 (75) 27.824° 0.000*
Chronic diseases, No. (%) 18 (33.96) 5(41.67) 0.254° 0.614
Total lymphocytes (x10%L) 1.659+0.643 0.745 (0.645, 0.928) 109° 0.000"
IL-6 (pg/mL) 8.32 (6.545, 12.625) 10.27 (9.013, 16.393) 208.5° 0.064
SAS score (mean + SD) 45.78+7.29 45+11.15 288.5° 0.617
SDS score (mean + SD) 47.34+9.57 51.46+12.66 290.5° 0.642

*P<0.05; “P>0.05; °t-test; " test; "Mann-Whitney U-test. COVID-19, coronavirus disease 2019; SD, standard deviation; PaO,, arterial
partial pressure of oxygen; SAS, self-rating anxiety scale; SDS, self-rating depression scale.

Table 2 Comparison of the clinical characteristics of COVID-19 patients with and without anxiety

Clinical characteristics Non-anxiety (n=48) Anxiety (n=17) U/ P

Age (mean + SD) years 55.83+12.19 61.88+10.02 323.5° 0.207
Sex, male, No. (%) 27 (56.25) 4 (23.53) 5.388° 0.020*
Education, (mean + SD) years 11.93+3.08 10.64+3.06 3277 0.210
Employment status, No. (%) 21 (43.75) 7(41.17) 0.034° 0.854
Family cluster, No. (%) 30 (62.50) 8 (47.06) 1.233° 0.267
PaO, (mean + SD) mmHg 97.41+33.99 90.36+36.64 3407 0.310
Antiviral medication, No. (%) 12 (25.00) 9 (52.94) 4.481° 0.034*
Corticosteroids, No. (%) 11 (22.92) 2 (11.76) 0.976° 0.323
Chronic diseases, No. (%) 15 (31.25) 8 (47.06) 1.372° 0.241
Total Lymphocytes (x10°%L) 1.78+0.7 1.47 (1.05, 2.33) 321.0° 0.019*
IL-6 (pg/mL) 8.825 (7.140, 13.455) 9.11 (6.99, 15.985) 382.5° 0.703
Disease severity, severe, no. (%) 9 (18.75) 3(17.65) 0.01° 0.920

*P<0.05; “Mann-Whitney U-test; by? test. COVID-19, coronavirus disease 2019; SD, standard deviation; PaO,, arterial partial pressure of

oxygen.

was found between the anxiety and non-anxiety groups
(P<0.05). Meanwhile, there was statistical difference of total
lymphocytes between the non-anxiety and anxiety groups

[1.78+0.7 vs. 1.47 (1.05, 2.33), U=321, P=0.019]. However,
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no statistically significant differences were found in age,
duration of education, employment status, family cluster
situation, PaO,, use of corticosteroid treatment, history
of chronic diseases, IL-6 or disease severity between the 2
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Table 3 Comparison of the clinical characteristics of COVID-19 patients with and without depression

Clinical characteristics Non-depression (n=38) Depression (n=27) uié P
Age (mean + SD) years 56.45+12.85 58.78+10.48 495.5° 0.816
Sex, male, No. (%) 21 (55.26) 10 (37.04) 2.102° 0.147
Education, (mean + SD) years 12.32+2.96 10.59+3.08 373° 0.053
Employment status, No. (%) 15 (39.47) 13 (48.15) 0.484° 0.486
Family cluster, No. (%) 26 (68.42) 14 (51.85) 1.831° 0.176
PaO, (mean + SD) mmHg 96.24+37.69 94.62+30.26 492° 0.780
Antiviral medication, No. (%) 28 (73.68) 18 (66.67) 0.376" 0.540
Corticosteroids, No. (%) 8 (21.05) 5(18.52) 0.063° 0.801
Chronic Diseases, No. (%) 12 (31.58) 11 (40.74) 0.579" 0.447
Total lymphocytes (x10%L) 1.79+0.731 1.43 (1.14, 2.25) 389.5% 0.010*
IL-6 (pg/mL) 9.055 (7.390, 14.675) 8.98 (6.69, 10.92) 469.5° 0.563
Disease severity, severe, No. (%) 7 (18.42) 5(18.52) 0.000° 0.992

*P<0.05; * Mann-Whitney U-test; °¢* test. COVID-19, coronavirus disease 2019; SD, standard deviation; PaO,, arterial partial pressure of

oxygen.

Table 4 Comparison in the proportions of COVID-19 patients with anxiety and depression

Anxiety (n=17)

Depression (n=27) o P

Percentage 26.15%

41.54% 3.436 0.064

COVID-19, coronavirus disease 2019.

groups (P>0.05).

Differences between COVID-19 patients with and without
depression

The 65 COVID-19 patients were divided into 2 groups (the
depression and non-depression groups) according to their
SDS scores. There were 38 and 27 COVID-19 patients in
the non-depression and depression groups, respectively. As
can be seen in Table 3, no statistical differences were found
in most of the clinical characteristic indexes between the 2
groups (P>0.05). However, there was significant statistical
difference of total lymphocytes between the non-depression
and depression groups [1.79+0.73 vs. 1.43 (1.14, 2.25),
U=389.5, P=0.01].

Difference in the proportions of COVID-19 patients with

anxiety and depression

As shown in Tuble 4, there were 17 (26.15%) patients with

© Annals of Palliative Medicine. All rights reserved.

anxiety and 27 (41.54%) patients with depression among the
65 COVID-19 patients enrolled into the study. However,
there was no statistical difference between the proportions
of patients with anxiety and depression in the cohort
(’=3.436, P=0.064).

Discussion

COVID-19 has now spread to every continent
except Antarctica. As the global pandemic rumbles
on, we are constantly being updated on the virus and
the latest death tolls. Understandably, this can be
overwhelming. COVID-19 is highly contagious and can
quickly progress to pneumonia, and in severe cases, ARDS
and even death (12). With COVID-19’ rapid spread since
December 2019, as well as its potentially grave clinical
outcomes, it is entirely reasonable to believe that this
disease has impacted the mental health of individuals,
especially those who have contracted it, resulting in
psychological disorders such as anxiety and depression (13).
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It is notable that during the outbreak of severe acute
respiratory syndrome in 2003, some patients with the
disease were found to have mental disorders (14). In our
study of 65 patients with COVID-19, we found 17 patients
(26.15%) to have anxiety and 27 patients (41.54%) to have
depression. This result illustrates that severe contagious
diseases can cause psychological disorders in the patients
who suffer them.

In our study, patients with moderate and severe
COVID-19, classified according to Chinese diagnostic
and treatment criteria, were compared (7). There were no
significant differences in age, sex, duration of education,
family cluster situation, use of antiviral medication, history
of chronic diseases, SAS score, or SDS score between
the 2 groups (P>0.05). However, employment status did
show a significant statistical difference: employed patients
displayed more serious clinical manifestations and were
more likely to have severe disease than unemployed patients
((=16.525, P=0.011). This observation may be attributable
to employed individuals having a higher probability of close
contact with other people than those who are unemployed.
Moreover, due to the pressure and high speed of working
life in modern society, the health of many employees is
subpar. In Price’s study (15), the employed population was
reported to have a higher prevalence of heart disease and
a more severe disease situation. By analogy, the employed
population had a higher risk of disease. As stated in this
study, the employed population was at a higher risk of
contracting COVID-19. Furthermore, we also found that
the severe COVID-19 group had a lower PaO, level and
a higher rate of corticosteroid use. These results were
consistent with those of recently issued clinical research
on COVID-19 (16,17). We focused on arterial partial
pressure of oxygen (Pa0O,) due to it was an important
index in the classification of the severity of COVID-19.
In our study, the results about severe group of COVID-19
having lower PaQ, level were consistent with the criteria of
clinical classification according to Diagnosis and Treatment
Protocol for Novel Coronavirus Pneumonia (7). Moreover,
corticostiroids played a key role in treating severe patients
with COVID-19, especially in reducing the death of
risk (18). There were higher rate of corticostiroids in severe
group than in moderate group with COVID-19 in our
study. This result was in keep with the above mentioned
research (18). Apart from the above reasons, we focused
on PaO, and corticostiroids in patients with COVID-19
because of the relationtionship between mental disorders,
including anxiety and depression, and hypoxia and higher

© Annals of Palliative Medicine. All rights reserved.

Zhou et al. Anxiety and depression in patients with COVID-19

dose of corticostiroids. Some researches (19,20) stated that
hypoxia, also called as lower level of PaO,, and higher dose
of corticostiroids would lead to anxiety and depression. In
our study, there weren’t any significant statistical difference
between PaQ,, corticostiroids and anxiety, depression. It
meaned that further researches needed to be done in the
future.

Seeing from Table 1, total lymphocytes in severe group
of patients with COVID-19 was lower than in moderate
group. Meanwhile, total lymphocytes were statistically
difference between non-anxiety and anxiety or between
non-depression and depression in patients with COVID-19
as shown in Tables 2 and 3. These findings of our study
and other researches (21,22) reflected the effect of disease
severity, anxiety and depression on immunity system.

Our analysis of anxiety among the patients revealed
that a higher proportion of females were affected than
males ('=5.388, P=0.02). Anxiety maybe a more common
problem for women than it is for men. While this may,
in part, be due to cultural and social traditions and
expectations, it is also related to the chemicals present
in the female body, as well as the myriad of physical
changes that occur in women’s bodies compared to men’s.
Furthermore, some studies have reported that women
are more likely to experience emotional disorders than
men (23,24). Additionally, in our study, those COVID-19
patients who were treated with antiviral medications
had higher rate of anxiety (x’=4.481, P=0.034). Antiviral
medications used to treat patients in our study included
ribavirin, Kaletra (lopinavir and ritonavir), Arbidol,
and oseltamivir. Some studies have also found that the
above mentioned antiviral medications can have mental
side effects such as anxiety (25-28), which suggests that
we must pay close attention to changes in the mental
state of COVID-19 patients when administering these
medications.

No significant statistical differences were found between
COVID-19 patients with and without depression, or in
the proportions of COVID-19 patients with anxiety and
depression, which is due to the small number of patients in
the study. Thus, as stated above, more relevant studies need
to be conducted to support our hypothesis.

Though some patients with COVID-19 experienced
anxiety and depression, there were several approaches to
alleviate these adverse effects including taking deep breaths,
stretch or mediate, trying to eat healthy, well balanced
meals, to exercise regularly, to avoid excessive alcohol and
tobacco, to connect with loved ones through phone calls or
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video chats (29).

Conclusions

In this study, we investigated anxiety and depression among
65 COVID-19 patients admitted to the Northern 2m 3
and 4" wards of Jinyintan Hospital in Wuhan, Hubei. We
found that employed patients were more likely to have
severe COVID-19 than unemployed patients. In addition,
the index of PaO, and the total lymphocytes in patients with
severe COVID-19 patients was lower than that in moderate
patients, whereas the dose of corticosteroids was higher.
These characteristics were consistent with the clinical
and laboratory manifestations and treatment regimens
of COVID-19. We also found that female patients with
COVID-19 were more likely to experience anxiety, as were
those patients treated with antiviral medications. Besides
of these findings, we also discovered the effect of anxiety
and depression on immunity system from the statistical
difference of total lymphocytes between the group of
non-anxiety and anxiety and between the group of non-
depression and depression.
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