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Abstract

Introduction: Coronavirus disease 2019 (COVID-19) is associated with se-
vere emotional changes. This research aims to investigate the prevalence
of anxiety and depression in COVID-19 patients and its relationship with
disease severity, sleep patterns, lifestyle, and specific laboratory test results.
Material and methods: An observational study of 52 Chinese patients with
COVID-19 was conducted to assess the relation between anxiety and de-
pression (evaluated with the Hospital Anxiety and Depression Scale) and
laboratory findings (lymphocytes, C-reactive proteins, leukocytes, alanine
aminotransferase, aspartate aminotransferase). The relationships between
the severity of COVID-19 in patients, the Insomnia Severity Index (ISI) score,
and the Hospital Anxiety and Depression Scale (HADS) score were also in-
vestigated.

Results: There were statistically significant associations between disease,
smoking, and HADS-A scores (p = 0.011/0.020). The HADS-D score of pa-
tients with the disease was higher than in those without a past medical his-
tory (p = 0.008). The difference in C-reactive protein (CRP) between different
lung infections, the HADS-A and HADS-D scores between different ages and
ISI groups, and the correlation between the two scores were statistically
significant.

Conclusions: Anxiety and depression are associated with poor sleep quality,
smoking, and past medical history in patients with COVID-19. Additionally,
anxiety and depression were seen to coexist, and there was a positive cor-
relation between them. Further, the inflammatory index CRP was significant-
ly increased in bilateral lung infections.

Key words: anxiety, depression, COVID-19, Insomnia Severity Index (ISI)
score, Hospital Anxiety and Depression Scale (HADS) score.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic has become a sig-
nificant crisis affecting all countries worldwide [1]. COVID-19 is caused
by infection with severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), which belongs to the B lineage of B-coronaviruses and is closely
related to the SARS-CoV virus. SARS-CoV-2 is 96% identical to a bat coro-
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navirus at the whole-genome level [2, 3]. Whole-ge-
nome sequencing and phylogenic analysis indicate
that SARS-CoV-2 belongs to the betacoronavi-
ruses located in the Sarbecovirus subgenus along
with related species responsible for severe acute
respiratory syndrome (SARS), while the Middle
East respiratory syndrome (MERS) belongs to the
betacoronaviruses located in the subgenus Merbe-
covirus [4]. These diseases are mainly transmitted
through respiratory droplets, with more than half of
the patients experiencing cough and shortness of
breath, but less than 20% of patients have appar-
ent signs and symptoms of upper respiratory tract
infection, such as nasal mucus, sneezing (15%) or
sore throat (14%). This indicates that the target of
the coronavirus is the lower respiratory tract [5-8].

In China, about 93.6% of COVID-19 patients with
the above respiratory symptoms or fever choose
to be hospitalized; the median length of hospital
stay (interquartile range) is 12 (10-14) days. About
15.7% of these patients have a severe course of
the disease, and their average mortality rate is as
high as 8.1% [9]. Evidence for an increasing num-
ber of cases of COVID-19-related neuropsychiatric
symptoms is emerging [10]. The incidence of neu-
ropsychiatric symptoms, such as insomnia, anxiety,
depression, and mania, is also increasing in influ-
enza patients. SARS-CoV and MERS-CoV, which are
homologous to SARS-CoV-2, have been reported to
cause several neuropsychiatric sequelae, including
seizures, Guillain-Barre syndrome, and narcolepsy
[11-15]. Talarowska et al. consider mood disor-
ders and depressive episodes to be related to the
gene expression of the peripheral inflammatory re-
sponse and oxidative balance indicators. They also
believe that the onset of depression is a kind of im-
mune inflammation, and oxidative stress disorder
is related to progressive changes in the nervous
system [8]. It seems that when patients are faced
with such a high risk of severe illness and mortal-
ity, invisible pressure will make them increasingly
worried about their situation. Excessive anxiety
and tension in patients with COVID-19 and other
diseases usually herald poor disease progression
and treatment prognosis [16]. Therefore, paying
attention to the mental health of patients during
their treatment can be beneficial.

With the increasing emphasis on socio-psy-
cho-biomedical models, prognosis and quality of
life have become essential evaluation indicators
in clinical work. COVID-19 patients in isolation
wards commonly exhibit signs of anxiety and
depression and display symptoms such as irrita-
bility, despair, abnormally low mood, and discom-
fort [17]. The existing literature has investigated
the mental health problems caused by the stress
response of ordinary healthy people and medi-
cal workers to the epidemic [18-20]. It has been

and certain laboratory test results

found that women are more psychologically af-
fected than healthy uninfected people, and on av-
erage, are moderately anxious. Research has also
shown that young people aged 18 to 30 and older
adults over 60 are more vulnerable to psycholog-
ical effects [21], and people with a high level of
education tend to be more anxious [19]. Although
it is understood that an individual’s personality
will make a difference to the stress response [22],
it is not known whether, when the patient is di-
agnosed with stress, the emotional abnormality
caused by the stress will affect the development
of the disease. There needs to be further research
into what factors affect emotional changes.

The Hospital Anxiety and Depression Scale
(HADS) was devised in 1983 by Zigmond and
Snaith [23]. It has been translated into numerous
languages. Some studies have shown it to be the
most effective and reliable tool for diagnosing
anxiety and depression in individuals with disease
[24, 25]. It consists of questions about feeling con-
cerned with everyday life and aims to quantify
symptoms including nervousness, worry, fear and
panic, difficulty relaxing, and unease. The Insom-
nia Severity Index (ISI) was developed by Weaver
et al. in 1997 [26]. Effective indicators and studies
have confirmed that the ISl is a reliable and sen-
sitive indicator for detecting insomnia in clinical
patients with disease [27].

This study was carried out in Hangzhou, China.
Its purpose is to help clinicians identify the emo-
tional changes in COVID-19 patients. Based on the
research results, the aim is to clarify whether a pa-
tient has emotional abnormalities when the index
is higher or lower, so the appropriate psychological
counseling and guidance, or even drug interven-
tion, can be provided. It is essential to be partic-
ularly vigilant concerning the deterioration of the
COVID-19 condition. Thus, when patients appear
to show a sudden mood disorder or personality
traits contrary to the usual, clinicians should re-
member to treat the symptoms and provide men-
tal health advice. The difficulties associated with
clinical treatment are an important factor affect-
ing the prognosis of the disease. Therefore, psy-
chological interventions have come to play a vital
role in the treatment of the disease. However, at
present, there are no complete data on the degree
and prevalence of anxiety and depression among
patients with COVID-19. In particular, there have
been no reports on the relationship between the
degree of anxiety and depression, the severity of
COVID-19, and patients’ blood tests.

Material and methods
General features

This research met the ethical requirements and
was approved on March 11%, 2020, by the ethics
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committee of Xixi Hospital of Hangzhou in Zheji-
ang province, China (No. LKYJ-2020-08). From Jan-
uary 234, 2020, to February 29, 2020, data on
adult (aged 18 years or over) COVID-19 patients
admitted to Xixi Hospital of Hangzhou — the au-
thorized hospital for treating COVID-19 in Zheji-
ang province — were collected.

Diagnosis criteria

At the time of the study, the diagnosis met the
Guidelines for the Diagnosis and Treatment of
Novel Coronavirus Infection, and the criteria were
as follows: (1) contact with infected areas or con-
firmed patients 14 days before onset; (2) fever or
upper respiratory symptoms; (3) lung computed
tomography (CT) showing multiple small patchy
shadows and interstitial changes, multiple ground-
glass shadows or infiltrations in both lungs, lung
consolidation, or pleural effusion in some severe
cases; and, (4) the total number of white blood
cells in the early blood test normal or decreased,
and reduced lymphocytes. The suspected cases
met any two of the above-mentioned criteria.

The confirmed cases were based on the determi-
nation of the suspected cases and met either of the
following criteria: (1) respiratory tract specimens or
blood specimens tested positive for the new coro-
navirus nucleic acid with real-time fluorescent RT-
PCR; (2) the viral gene sequencing was highly ho-
mologous with the known coronavirus [28].

COVID-19 was clinically classified into three
types: mild, moderate, and serious. The diagnostic
criteria of those three types were as follows: mild:
mild clinical symptoms, no pneumonia on imag-
ing; moderate: fever, respiratory symptoms, pneu-
monia on imaging; serious: respiratory distress,
a blood oxygen saturation at rest of < 93%, and
an arterial blood oxygen partial pressure/inhaled
oxygen concentration of <300 mm Hg.

Inclusion criteria

We included patients who could communicate
in-depth in their native Chinese language and an-
swer the questions posed in the questionnaire,
had been in contact with a confirmed case and
became a suspected patient, and had received
a final diagnosis of COVID-19 after participating in
centralized isolation.

Exclusion criteria

This research’s exclusion criteria were patients
with psychotic disorders, severe cognitive impair-
ment, and central or peripheral nervous system
disease. In addition, patients with a history of
epilepsy (except for pediatric convulsions), deaf-
mute patients or patients with a language disabil-
ity, and patients with multiple organ dysfunction

syndromes accompanied by severe cardiac insuf-
ficiency, severe liver and kidney damage, or other
serious organ damage, were excluded.

Questionnaires and grouping

After a definitive diagnosis of COVID-19, the pa-
tients completed HADS and ISI scales and question-
naires, which were administered via self-report or
by an interviewer. The researcher explained the in-
structions for filling in the forms but avoided asking
any suggestive or tendentious questions to ensure
the accuracy and objectivity of the results. More-
over, it was monitored so that the patients chose
an answer corresponding to the right question. Due
to the particularity of the isolation ward, the inves-
tigators were the attending physicians of those pa-
tients. Before starting the study, these physicians
underwent training, which included familiarization
with all the questions on the questionnaire, and
learned how to provide “unanswered explana-
tions” when the patients did not understand the
questions they had read. The investigators also
read the questions and options out loud to 9.6% of
the patients who had dyslexia and, thus, a low lev-
el of literacy. The patients then made their choice
by themselves, and the remaining 90.4% filled out
the questionnaire on their own. The questionnaires
were completed on the 3“-5™" days and the ques-
tionnaire assessment was conducted within 3 days
of a definitive diagnosis of COVID-19, each of the
measures typically requiring 5 min to complete. Ba-
sic information about the patients was collated, in-
cluding their gender, age, education level, smoking
status, lymphocyte count, C-reactive protein (CRP),
leukocyte count, alanine aminotransferase (ALT),
aspartate aminotransferase (AST), and chest com-
puted tomography (CT).

The patients were divided into three groups ac-
cording to age: under 40, 40-55, and over 55 years
of age.

Evaluation criteria

Scoring was accomplished by adding up the
scores for different items on the questionnaires,
with particular attention paid to reversed items.
The total score range for the HADS-A was 0-21.
The following guidelines were recommended to
interpret scores: 0—7 for normal or no anxiety;
8-10 for mild anxiety; 11-14 for moderate anxi-
ety; and 15-21 for severe anxiety. The same meth-
od was used for the HADS-D [24]. ISI was scored
according to a 7-point Likert scale, and the items
were added together to determine the total score.
The score range was 0-28 points, with higher
scores indicating greater insomnia severity. The
suggested guideline for score interpretation was
as follows: 0-7 for no clinically significant insom-
nia; 8-14 for subthreshold insomnia; 15-21 for
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clinical insomnia (moderate severity); and 22-28
for clinical insomnia [29].

Statistical analysis

For the statistical processing, SPSS 24.0 was used
to calculate the basic information and scale results.
T-tests (two-category) for HADS scores were per-
formed on baseline data belonging to categorical vari-
ables to compare the differences in anxiety scores and
depression scores between different genders, educa-
tional backgrounds, smoking habits, and those with
underlying diseases. The differences in anxiety scores
and depression scores among different ISI groups were
compared. Nonparametric rank-sum tests did not sat-
isfy normality, and the nonparametric rank-sum test
was used to compare the differences in anxiety and
depression among different COVID-19 grades. P < 0.05
was considered statistically significant. The analysis of
variance (ANOVA) was used to compare anxiety scores
and depression scores among different age groups.
Differences in depression scores, differences in leuko-
cytes and lymphocytes between different lung infec-
tions, and differences in anxiety, depression, and ISI
scores between different lung infections, and the anxi-
ety and depression levels between different COVID-19
grades were all compared using the nonparametric
rank test. The Pearson correlation coefficient is a sta-
tistic used to reflect the degree of linear correlation
between two variables. The Spearman rank correlation
was used to describe the correlation between the in-
dicators. Either Spearman or Pearson correlation anal-
ysis was used to study the correlation between CRR
lymphocytes, white blood cells, ALT, AST, anxiety and
depression scores, and the correlation between anxi-
ety scores and depression scores.

Results
General features

The study consisted of 52 COVID-19 patients
(aged 23-64, average age: 40.8 +11.8), more than
half (57.7%) of whom were female. After being
screened using the HADS, 59.6% were diagnosed
with anxiety and 36.5% with depression. Basic infor-
mation about the patients is shown in Tables | and II.

and certain laboratory test results

Comparative analysis of anxiety/depression
scores with disease severity, sleep patterns,
and certain laboratory test results

The HADS-A scores of patients who smoked or
had basic diseases were higher than those who
did not. There was no significant difference in
HADS-A scores between different genders or those

Table I. Demographics and baseline characteristics
of the patients (n = 52)

Basic information Number Percentage
(%)

Gender:

Male 22 42.3

Female 30 57.7
Age:

Under 40 25 18.1

40-under 55 17 32.7

55 and above 10 19.2
Smoking:

Yes 9 17.3

No 43 82.7
Previous disease:

Yes 10 19.2

No 42 80.8
Wuhan contact history:

Yes 31 59.6

No 21 40.4
Education:

Under high school 30 57.7

Bachelor and above 22 423
COVID-19 type:

Mild 6 11.5

Moderate 44 84.6

Severe 2 3.8
Chest CT:

No infection 7 13.5

Unilateral infection 17 32.7

Bilateral infection 28 53.8

COVID-19 — coronavirus disease 2019, CT — computed tomography.

Table I1. Blood morphology and biochemical results of the patients (n = 52)

Test result (reference) Increase Decrease Percentage Mean + SD
Lymphocyte 10°/1 (1.10-3.20) 1 20 1.9/38.5 1.34 +0.64
Leukocyte 10%/1 (3.5-9.5) 5 3 9.6/5.8 4.59 +0.92
CRP mg/l (0-10) 17 32.7 3.42 £0.82
ALT U/l (15-46) 10 15 19.2/28.8 33 £28.6

AST U/l (15-46) 3 2 5.8/3.8 23.5£2.12

CRP — C-reactive protein, ALT — alanine aminotransferase, AST — aspartate aminotransferase, Increase — The number of patients whose
blood results are greater than the highest value. Decrease — The number of patients whose blood results are less than the minimum.
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with varying levels of academic qualifications (Ta-
ble I1). Similarly, depression is more likely to exist
in patients with an underlying disease. The anxiety
scores of patients aged 40-55 years and over were
higher than patients under 40. HADS-D scores in
patients aged 40-55 years and over were higher
than in those under 40 (Table IV). In addition, the
HADS-D scores of patients with the basic disease
were higher than in those without the disease.
There was no significant difference in HADS-D
scores between different genders, educational
backgrounds, or smoking status. No direct rela-
tionship was found between education levels and
HADS-A or HADS-D scores. COVID-19 caused fear
and anxiety in patients of all educational levels,
irrespective of their understanding of the disease.

The CRP level in bilateral infection was higher
than it was in unilateral infection or no infection.
The invasion of CRP in the lungs of COVID-19 is
more sensitive, and the CRP level of infections
in both lungs is significantly higher than that of
unilateral infections and groups without lung in-

fection images. CRR, lymphocytes, leukocytes, ALT,
AST, and anxiety did not statistically significant-
ly correlate with anxiety and depression scores.
There were no statistically significant differences
in leukocytes and lymphocytes between different
lung infections. There were no statistically signif-
icant differences in anxiety, depression, and ISI
scores among those with different lung infections
(Table V). There was also no significant difference
in the level of anxiety between different subtypes.
It shows that the degree of lung infection in im-
aging is not significantly related to the patient’s
mood changes or sleep disturbance. In clinical
practice, we found that even mild or healthy pa-
tients may be excessively anxious about their con-
dition due to the environmental impact.

The correlation between HADS-A and HADS-D
scores was statistically significant. The correla-
tion coefficient was 0.908, indicating a positive
correlation between the HADS-A score and the
HADS-D score (Figure 1). This means that patients
with depression often have accompanying anxi-

Table I1l. Comparison of anxiety scores between different basic data (n = 52)

Basic data HADS-A scores t/F P-value
Gender Male 8.32 +4.03 0.016 0.987
Female 8.30 +4.01
Age Under 40 6.48 +3.34 6.287 0.004
40-under55 10.29 +4.33*
55 and above 9.50 +2.88*
Education High school and below 8.47 +4.50 0.334 0.740
background Bachelor and above 8.09 £3.22
Smoking Yes 11.33 +3.54 2.654 0.011
No 7.67 £3.80
Previous disease Yes 10.90 +2.47 2.397 0.020
No 7.69 £4.04

HADS-A — Hospital Anxiety and Depression Scale — Anxiety. *Compared with under 40, p < 0.05 means statistically significant, indicating
that age, smoking and underlying diseases are related to anxiety scores. t/F — coefficient of variation; the larger the value, the better the

treatment effect and the higher the accuracy.

Table IV. Comparison of depression scores between different basic data (n = 52)

Basic data HADS-D scores t/F P-value

Gender Male 5.41 £3.53 0.583 0.562
Female 6.00 £3.67

Age Under 40 4.40 +2.80 3.817 0.029
40-under55 6.88 £4.33*
55 and above 7.20 £2.97*

Education background High school and below 5.87 £3.79 0.271 0.787
Bachelor and above 5.59 +3.38

Smoking Yes 7.67 £4.06 1.802 0.078
No 5.35 +3.39

Previous disease Yes 8.40 +2.55 2.765 0.008
No 5.12 #3.53

HADS-D — Hospital Anxiety and Depression Scale-Depression, *compared with under 40, p < 0.05. P-value t-test < 0.05.
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Table V. Comparison of leukocytes, CRR lymphocytes and anxiety, depression, and ISI scores among different lung

infections (n = 52)

Chest CT CRP Lymphocytes  Leukocytes HADS-A scores  HADS-D scores ISI scores
No infection 1(1,9) 1.49 £0.73 7.03 £2.73 8.14 £3.67 5.43 £3.60 5.00 +4.36
Unilateral 1(1,12) 1.57 +0.83 5.90 £2.01 6.71 £3.04 4.41 +2.87 4.82 +4.93
infection

Bilateral 10 (4.25,25.25)* 1.16 +0.43 6.27 £2.65 9.32 +4.33 6.64 £3.81 7.79 £4.46
infection

F/x? 9.986 2.540 0.529

F 2.421 2.176 2.585
P-value 0.007 0.089 0.593 0.099 0.124 0.086

CT — computed tomography, CRP — C-reactive protein, HADS — Hospital Anxiety and Depression Scale, ISI — Insomnia Severity Index,
*compared with no infection, p < 0.05, “compared with unilateral infection, p < 0.05.

ety, and depressive tendencies often accompany
patients with higher anxiety scores.

The difference in HADS-A and HADS-D scores
between the different ISI groups was statistical-
ly significant. Groups with ISl scores less than
eight had lower HADS-A and HADS-D scores than
groups with ISI scores of eight or more (Table VI).
It shows that the better the sleep is, the lower is
the probability of emotional disturbance.

According to the results, clinicians should pay
special attention to patients’ emotional state
when encountering COVID-19 patients over 40
years old with underlying diseases and/or poor
sleep quality. When a patient’s anxiety score in-
creases, pay special attention to whether he/she
is depressed. This study shows that patients often
have some symptoms of anxiety before the onset
of depression.

Discussion

The results showed that the number of patients
selected before mid-February was far more than
that after mid-February. The first reason was that
the transmission frequency of SARS-Cov-2 was
markedly reduced by the latter part of February
due to government control measures. The second
reason was that the media and the internet widely
publicized COVID-19 to make people understand
the disease and take precautions more conscious-
ly. At the same time, it was also found that the
anxiety and depression of patients diagnosed at
the early stage of the disease outbreak were sig-
nificantly higher but decreased after that, which
may be related to the guidance of the official me-
dia. In the first 2 weeks of the outbreak, 16.5%
of the general population had moderate to severe
depressive symptoms, and 28.8% had moderate
to severe anxiety symptoms [19].

Inflammatory factors are independent factors
in patients with generalized anxiety [30]. Tayefi
et al. divided 9,759 anxiety patients into four
groups of no or minimal, low, moderate and se-

12.5 4

10.0 A

7.5 4

HADS-D

5.0 1

2.5

HADS-A

Figure 1. Scatter plot between anxiety and depres-
sion score

vere categories and analyzed their high-sensitivity
C-reactive protein (hs-CRP) levels. They found that
the serum hs-CRP concentration correlated posi-
tively with the severity of anxiety and depression,
and women with severe anxiety and depression
had higher body mass index values [31]. Although
there are many reports that elevated CRP is sig-
nificantly associated with anxiety [32], the results
of this study show that the correlation between
CRP and anxiety and depression is not statistical-
ly significant. This may be due to the small sam-
ple size and large deviation. Although there is no
evidence that lymphocytes are directly related to
anxiety and depression, lymphocytes can reflect

Table VI. Comparison of HADS-A and HADS-D be-
tween different ISI groups (n = 52)

ISI group HADS-A HADS-D
Under 8 4.95 +2.46 2.91 £1.66
8 and above 10.77 £2.94 7.83 £3.16
t 7.528 6.650
P-value <0.001 < 0.001

ISI = Insomnia Severity Index, HADS — Hospital Anxiety and
Depression Scale.
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the severity of COVID-19. Tayefi et al also con-
cluded that patients with severe COVID-19 have
moderate anxiety, indirectly reflecting the psy-
chological relationship between emotional abnor-
malities and disease severity [31]. Ko et al. found
that AST in patients with liver cirrhosis is closely
related to anxiety, depression, or insomnia [33],
but this study did not confirm that. The possible
reasons are as follows. (1) Although multiple or-
gans may be invaded by COVID-19, the leading
cause of anxiety, etc., is respiratory and lung in-
fections. (2) There are many causes of acute liver
injury, with viral infections and drug abuse being
the most common, but whether the transient in-
crease in transaminases is related to neuropsy-
chiatry is still unknown. (3) AST is an important
mediator in the inflammatory process of hepatitis
and cirrhosis, and increasing evidence has shown
that the pathophysiological process of depression
is closely related to pro-inflammatory factors [34].

The emotional disorders caused by COVID-19
occur not only in patients who have been diag-
nosed with the disease but also in healthy people
who are isolating. Many countries and govern-
ments have advocated home isolation to reduce
the spread of SARS-CoV-2 despite a large number
of reports that isolation can cause psychological
distress such as upset, anxiety, insomnia, exhaus-
tion, and even depression [35, 36], predominant-
ly impacting children and their parents. Parents
bear the responsibility for their families’ health
and economy and worry about social distancing
between their children and their children’s peers
and teachers. In addition, some parents cannot
fulfill their children’s educational needs [37]. An
Italian survey showed that only 6.1% of children’s
families have at least one computer [38]. It may
be good that parents can spend more time with
their children during the epidemic, but this may
also bring new pressures, and parents’ lack of pa-
tience, for example, may lead to fragile relation-
ships [39]. Members of the general public lack an
in-depth understanding of COVID-19 and may be
exposed to exaggerated reports and false infor-
mation in the media, leading to excessive pessi-
mism among those diagnosed with or suspected
of having COVID-19. For those reasons, experts
have also studied whether people in areas where
COVID-19 is not endemic will be more susceptible
to a kind of unrealistic optimism. The results show
that men, in particular, are generally optimistic
that they will not be infected, suggesting that
such people could spread COVID-19 by violating
the precautionary measures of wearing a mask
and keeping a distance recommended by medical
experts [40].

Studies have demonstrated that medical
staff also face great mental stress when treating

COVID-19 patients. Sources of stress include the
high risk of infection, inadequate contamination
protection measures, overwork, frustration, dis-
crimination, isolation, patients’ negative emotion-
al states, not being able to see their families, and
physical loss. These factors can cause a range of
mental health problems among health care pro-
fessionals, such as stress, anxiety, depression,
insomnia, denial, anger, and fear. These prob-
lems affect the attention, understanding, and
decision-making ability of medical staff, which,
in turn, affects the prevention and control of the
pandemic and has lasting adverse effects on their
overall health. Therefore, protecting the medical
staff’s mental health is essential to controlling the
disease’s spread [41].

The government has taken various measures
to combat the mental health problems outlined
above. For example, medical staff infected by
SARS-CoV-2 at work are identified as having
a work-related injury. According to statistics pub-
lished by the National Health and Medical Com-
mission, by February 12, 2020, the commission
had sent a total of 189 medical teams, including
21,569 medical staff, to support medical treat-
ment in Hubei Province [42]. These medical teams
provided medical care to confirmed and suspect-
ed patients, boosted logistical protection, and
reduced front-line pressure. In addition, various
online platforms provided suggestions about re-
ducing cross-infection in patients or medical insti-
tutions and how to prevent and control COVID-19
in patients, the ultimate goal being to reduce pres-
sure on the medical staff. The government has
also introduced medical insurance for patients
diagnosed with the disease to relieve patients’
financial stress. However, at present, no profes-
sional psychological team interventions are avail-
able; instead, it is the role of clinical front-line med-
ical staff to help ease patients’ emotional stress.
However, the question is whether, when they are
under psychological pressure themselves, they are
able to give their patients the help they need con-
cerning their emotional and mental well-being.

This study has several limitations. Firstly, this
experiment is a single-center study. In addition to
disease, other factors may also impact patients’
emotional state, including the hospital environ-
ment and their relationship with their doctors. Fu-
ture studies should include case studies not only
from Zhejiang or Hubei provinces but the rest of
the country, too, to provide a more comprehensive
view of the emotional status of COVID-19 patients
during their illness. Secondly, in this research,
questionnaires were completed on the 39-5" day
by the selected patients, but there was no com-
parison with the anxiety and depression scales of
in-hospital patients and those leaving the hospi-
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tal. Therefore, this study is correlative and by itself
cannot conclude on causation. It is unclear wheth-
er patients’ depression and anxiety during hospi-
talization were related to stress alone or to the dis-
ease itself. Further research should investigate the
relationship between anxiety and depression and
COVID-19, using additional data from a follow-up
scale survey after patients have been discharged.
In conclusion, this study aims to help clinicians
understand more comprehensively the anxiety and
depression manifestations of COVID-19 patients.
The results of the present study indicate that pa-
tients of a specific age who sleep poorly, smoke,
and have an underlying illness are more likely to
suffer from anxiety and depression. At the same
time, anxiety and depression tend to occur togeth-
er and show a positive correlation. In addition, the
inflammatory index CRP was significantly increased
in bilateral lung infections. With COVID-19 patients
over 40 years of age who are seen in the clinic and
have accompanying underlying diseases, smoking,
or lack of sleep, the staff must be vigilant, perform
corresponding emotional screenings when neces-
sary, and provide emotional counseling in time.

Conflict of interest

The authors declare no conflict of interest.

References

1. Special Expert Group for Control of the Epidemic of
Novel Coronavirus Pneumonia of the Chinese Preven-
tive Medicine Association. [An update on the epidemi-
ological characteristics of novel coronavirus pneumonia
(COVID-19)]. Zhonghua Liu Xing Bing Xue Za Zhi 2020;
41: 139-44.

2. GISAID Global Initiative on Sharing All Influenza Data.
Phylogeny of SARS-like beta-coronaviruses including
novel coronavirus (nCoV). Available from: https://next-
strain.org/groups/blab/sars-like-cov

3. Zhou B Yang XL, Wang XG, et al. A pneumonia outbreak
associated with a new coronavirus of probable bat ori-
gin. Nature 2020; 579: 270-3.

4. Zhu N, Zhang D, Wang W, et al.; China Novel Coronavirus
Investigating and Research Team. A novel coronavirus
from patients with pneumonia in China, 2019. N Engl
J Med 2020; 382: 727-33.

5. Chen N, Zhou M, Dong X, et al. Epidemiological and clini-
cal characteristics of 99 cases of 2019 novel coronavirus
pneumonia in Wuhan, China: a descriptive study. Lancet
2020; 395: 507-13.

6. Huang C, Wang Y, Li X, et al. Clinical features of patients
infected with 2019 novel coronavirus in Wuhan, China.
Lancet 2020; 395: 497-506.

7. da Rosa Mesquita R, Francelino Silva Junior LC, Santos
Santana FM, et al. Clinical manifestations of COVID-19
in the general population: systematic review. Wien Klin
Wochenschr 2020 Nov 26: 1-6. doi: 10.1007/s00508-
020-01760-4.

8. Talarowska ME, Kowalczyk M, Maes M, et al. Immune to
happiness —inflammatory process indicators and depres-
sive personality traits. Arch Med Sci 2019; 16: 848-57.

and certain laboratory test results

9. Guan WJ, Ni ZY, Hu Y, et al.; China Medical Treatment
Expert Group for Covid-19. Clinical characteristics of
coronavirus disease 2019 in China. N Engl ) Med 2020;
382: 1708-20.

10. Troyer EA, Kohn JN, Hong S. Are we facing a crashing
wave of neuropsychiatric sequelae of COVID-19? Neu-
ropsychiatric symptoms and potential immunologic
mechanisms. Brain Behav Immun 2020; 87: 34-9.

11. Honigsbaum M. “An inexpressible dread”: psychoses of
influenza at fin-de-siécle. Lancet 2013; 381: 988-9.

12. Kim JE, Heo JH, Kim HO, et al. Neurological complications
during treatment of middle east respiratory syndrome.
J Clin Neurol 2017; 13: 227-33.

13. Wu H, Zhuang J, Stone WS, et al. Symptoms and occur-
rences of narcolepsy: a retrospective study of 162 pa-
tients during a 10-year period in eastern China. Sleep
Med 2014; 15: 607-13.

14. Manjunatha N, Math SB, Kulkarni GB, Chaturvedi SK.
The neuropsychiatric aspects of influenza/swine flu:
a selective review. Ind Psychiatry J 2011; 20: 83-90.

15. Tsai LK, Hsieh ST, Chao CC, et al. Neuromuscular disor-
ders in severe acute respiratory syndrome. Arch Neurol
2004; 61: 1669-73.

16. Roy-Byrne P. Treatment-refractory anxiety; definition,
risk factors, and treatment challenges. Dialogues Clin
Neurosci 2015; 17: 191-206.

17. Rahman J, Muralidharan A, Quazi SJ, Saleem H, Khan S.
Neurological and psychological effects of coronavirus
(COVID-19): an overview of the current era pandemic.
Cureus 2020; 12: e8460.

18. Mazza C, Ricci E, Biondi S, et al. A nationwide survey
of psychological distress among Italian people during
the COVID-19 pandemic: immediate psychological re-
sponses and associated factors. Int ) Environ Res Public
Health 2020; 17: 3165.

19. Wang C, Pan R, Wan X, et al. Immediate psychologi-
cal responses and associated factors during the initial
stage of the 2019 coronavirus disease (COVID-19) epi-
demic among the general population in China. Int J En-
viron Res Public Health 2020; 17: 1729.

20. Qiu J, Shen B, Zhao M, Wang Z, Xie B, Xu Y. A nation-
wide survey of psychological distress among Chinese
people in the COVID-19 epidemic: implications and
policy recommendations. Gen Psychiatr 2020; 33:
€100213.

21. Wang C, Pan R, Wan X, et al. Immediate psychologi-
cal responses and associated factors during the initial
stage of the 2019 coronavirus disease (COVID-19) epi-
demic among the general population in China. Int J En-
viron Res Public Health 2020; 17: 1729.

22. Oathes DJ, Squillante CM, Ray W], Nitschke JB. The im-
pact of worry on attention to threat. PLoS One 2010;
5:el13411.

23. Zigmond AS, Snaith RP. The hospital anxiety and de-
pression scale. Acta Psychiatr Scand 1983; 67: 361-70.

24. Julian L. Measures of anxiety: State-Trait Anxiety Inven-
tory (STAI), Beck Anxiety Inventory (BAI), and Hospital
Anxiety and Depression Scale-Anxiety (HADS-A). Arthri-
tis Care Res 2011; 63 Suppl 11: S467-72.

25. Norton S, Cosco T, Doyle F, Done J, Sacker A. The Hospital
Anxiety and Depression Scale: a meta confirmatory fac-
tor analysis. ] Psychosom Res 2013; 74: 74-81.

26. Weaver TE, Laizner AM, Evans LK, et al. An instrument
to measure functional status outcomes for disorders of
excessive sleepiness. Sleep 1997; 20: 835-43.

27. Morin CM, Belleville G, Bélanger L, Ivers H. The Insom-
nia Severity Index: psychometric indicators to detect

Arch Med Sci 5, 15t September / 2022

1269



Zi-Qiang Meng, Qi Leng, Xu Wang, Chun-Hai Xu, Jing Xu, Yan Liu

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

insomnia cases and evaluate treatment response. Sleep
2011; 34: 601-8.

Lin L, Li TS. Interpretation of “Guidelines for the Diag-
nosis and Treatment of Novel Coronavirus (2019-nCoV)
Infection by the National Health Commission (Trial Ver-
sion 5)”. Zhonghua Yi Xue Za Zhi 2020; 100: 805-7.
Omachi TA. Measures of sleep in rheumatologic diseas-
es: Epworth Sleepiness Scale (ESS), Functional Outcome
of Sleep Questionnaire (FOSQ), Insomnia Severity Index
(IS1), and Pittsburgh Sleep Quality Index (PSQI). Arthritis
Care Res 2011; 63 Suppl 11: S287-96.

Hou R, Garner M, Holmes C, et al. Peripheral inflamma-
tory cytokines and immune balance in generalised anx-
iety disorder: case-controlled study. Brain Behav Immun
2017; 62: 212-8.

Tayefi M, Shafiee M, Kazemi-Bajestani SMR, et al. Depres-
sion and anxiety both associate with serum level of hs-
CRP: a gender-stratified analysis in a population-based
study. Psychoneuroendocrinology 2017; 81: 63-9.

Naudé PJW, Roest AM, Stein D), de Jonge B, Doornbos B.
Anxiety disorders and CRP in a population cohort study
with 54,326 participants: the Lifelines study. World
J Biol Psychiatry 2018; 19: 461-70.

Ko FY, Yang AC, Tsai SJ, Zhou Y, Xu LM. Physiologic and
laboratory correlates of depression, anxiety, and poor
sleep in liver cirrhosis. BMC Gastroenterol 2013; 13: 18.
Raison CL, Capuron L, Miller AH. Cytokines sing the
blues: inflammation and the pathogenesis of depres-
sion. Trends Immunol 2006; 27: 24-31.

Sidor A, Rzymski P. Dietary choices and habits during
COVID-19 lockdown: experience from Poland. Nutrients
2020; 12: 1657.

Yoon MK, Kim SY, Ko HS, Lee MS. System effectiveness
of detection, brief intervention and refer to treatment
for the people with post-traumatic emotional distress
by MERS: a case report of community-based proactive
intervention in South Korea. Int J Ment Health Syst
2016; 10: 51.

Fontanesi L, Marchetti D, Mazza C, Di Giandomenico S,
Roma P Verrocchio MC. The effect of the COVID-19 lock-
down on parents: a call to adopt urgent measures. Psy-
chol Trauma 2020; 12: S79-81.

Istituto Nazionale di Statistica. (2020). Indagine Spazi in
casa e disponibilita di computer per bambini e ragazzi
[Survey on home spaces and computer availability for
children and adolescents]. Available from: https://www.
istat.it/it/files/2020/04/Spazi-casa-disponibilita-com-
puter-ragazzi.pdf

Horesh D, Brown AD. Traumatic stress in the age of
COVID-19: a call to close critical gaps and adapt to new
realities. Psychol Trauma 2020; 12: 331-5.

Dolinski D, Dolinska B, Zmaczynska-Witek B, Banach M,
Kulesza W. Unrealistic optimism in the time of corona-
virus pandemic: may it help to kill, if so-whom: disease
or the person? J Clin Med 2020; 9: 1464.

Kang L, Li Y, Hu S, et al. The mental health of medical
workers in Wuhan, China dealing with the 2019 novel
coronavirus. Lancet Psychiatry 2020; 7: e14.

National Health Commission of the People’s republic of
China. Prevention and control of novel coronavirus in-
fected pneumonia. [Accessed 16 Feb. 2020]. Available
from: http://www.nhc.gov.cn

1270

Arch Med Sci 5, 15t September / 2022



	OLE_LINK13
	OLE_LINK10
	OLE_LINK7
	OLE_LINK37
	OLE_LINK8
	OLE_LINK5
	OLE_LINK9
	OLE_LINK27
	OLE_LINK38
	OLE_LINK19
	OLE_LINK39
	OLE_LINK30
	OLE_LINK31
	OLE_LINK1
	OLE_LINK26
	OLE_LINK14
	OLE_LINK16
	OLE_LINK15
	OLE_LINK24
	OLE_LINK17
	_Hlk41318573
	OLE_LINK36
	OLE_LINK22
	OLE_LINK6
	OLE_LINK23
	OLE_LINK21
	OLE_LINK20
	OLE_LINK28
	OLE_LINK11
	OLE_LINK18
	_Hlk41319647
	OLE_LINK12
	OLE_LINK41
	OLE_LINK34
	OLE_LINK35
	OLE_LINK33
	OLE_LINK25
	OLE_LINK32
	OLE_LINK40
	OLE_LINK29
	OLE_LINK4
	OLE_LINK2

