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Background: The outbreak of COVID-19 has developed into a pandemic. Data are required
that specifically address the psychological consequences in COVID-19 confirmed patients.
This study mainly aimed to examine posttraumatic stress disorder (PTSD) symptoms and
sleep quality among COVID-19 confirmed patients during hospitalization.

Methods: An observational study was conducted in two designated hospitals in Wuhan,
China. Data were collected from 190 patients hospitalized with laboratory-confirmed
COVID-19 infection between February 10, 2020 and March 13, 2020.

Results: The mean age of the 190 confirmed patients was 55.7 years (SD = 13.7), of which
96 (50.5%) were female and 88 (46.3%) had family members or acquaintances infected with
COVID-19. Lymphocytopenia was presented in 62 (32.6%) patients and 25 (13.2%) patients
showed oxygen desaturation. The prevalence of high PTSD symptoms was 22.6% among the
190 patients. The median time from symptom onset to first medical visit and hospitalization
was 2 days (IQR, 1-5) and 16 days (IQR, 10-27), respectively. Patients” PTSD symptoms
were positively related to the time from symptom onset to first medical visit (» = 0.156, p <
0.05) and hospitalization (» = 0.181, p < 0.01). There were significant correlations between
sleep quality and PTSD symptoms (» = 0.312-0.547, p < 0.01).

Conclusion: The prevalence of high PTSD symptoms was 22.6% among hospitalized
COVID-19 patients. Early diagnosis and treatment of COVID-19 symptoms are beneficial
to infected patients both physically and psychologically. With the recovery of physical
symptoms, psychological intervention is desired to promote the trauma recovery in
COVID-19 patients.
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Introduction

The coronavirus disease 2019 (COVID-19) caused by a novel coronavirus, now
officially named as SARA-CoV-2,' emerged at the end of 2019.%* Since then,
COVID-19 has captured global attention due to its rapid spread around the
world.* Data published by the World Health Organization (WHO) on
11 March 2020 showed that the number of laboratory-confirmed COVID-19 cases
The reality that COVID-19 has
developed into a pandemic presented a serious threat to global public health.® As

had exceeded 110,000 across over 100 countries.’

one of the countries initially affected by COVID-19, large numbers of Chinese were
negatively influenced both physically and psychologically during the early stage.”*
To prevent and control the epidemic, China responded immediately by adopting and

Received: 26 April 2021
Accepted: 3 August 2021
Published: 14 September 2021

Nature and Science of Sleep 2021:13 15191531 1519
© 2021 Sun et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are avallahle at httpx / Iwww.dovepress.com/terms.php
v No

and incorporate the Creative Commons Attribution — Non Commercial (unported, v3.0) License (http:/c nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, pmwded the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).



http://orcid.org/0000-0002-9239-8639
http://orcid.org/0000-0002-6801-7824
http://orcid.org/0000-0001-5818-7216
mailto:13024141970@163.com
mailto:baiyonghai179@126.com
http://www.dovepress.com/permissions.php
https://www.dovepress.com

Sun et al

Dove

implementing a series of strong measures (eg, national
lockdown), which has shown encouraging effects. The
recovery rate had been rising steadily and over 90%
COVID-19 patients were discharged from hospital by
late March 2020. However, it should be noted that, in the
early stage of the COVID-19 outbreak, much emphasis
was placed on the biological, epidemiological, and clinical
characteristics of COVID-19, whereas limited research has
addressed the association between laboratory indicators
and psychological consequences among COVID-19
patients.

Major infectious diseases are known to have adverse
impacts on patients’ physical condition and mental
health.®'° Patients may develop negative psychological dis-
tress, such as anger, fear, anxiety, stigma, and depression
due to the uncertainty about the infection.'''* Clusters
occurrence, community transmission, and subsequent iso-
lated treatment may further aggravate these symptoms. For
confirmed patients, being isolated with families and treated
alone in hospital also increased their stress, anxiety, and
loneliness. Without intervention, acute or chronic mental
disorders were most probably developed, especially post-

15-1 :
517 a serious stress-

traumatic stress disorder (PTSD),
related psychiatric disorder arising from a traumatic
event.'® Moreover, being involved in a major infectious
outbreak might be a traumatic experience.'” Accumulative
evidence showed that individuals experiencing public health
emergencies continuously suffered from varying degrees of
stress-related disorders.” >* Research on the psychological
impact of SARS on survivors found that 10-18% of the
sample reported PTSD-related symptoms, anxiety, and
depression one month after they were discharged from

hospital.*

Follow-up studies evaluating long-term psychia-
tric morbidities among SARS survivors demonstrated that
over 40% respondents had experienced psychiatric disor-
ders, and PTSD was the most common one.'>'” Apart from
PTSD,

observed among the post-SARS patients.”* Related review

long-term sleep disturbance was commonly
on the sleep problems during the COVID-19 pandemic
demonstrated that sleep problems were prevalent among
different populations, including the general and health-care
populations, as well as COVID-19 patients.?® Previous stu-
dies also pointed out that sleep disturbances were a core
characteristic of PTSD*® and highly prevalent in PTSD.?’
Furthermore, a multidisciplinary observational cohort study
assessing long-term sequelae in Ebola virus disease (EVD)
survivors reported a positive relationship between survi-
vors’ psychosocial distress and physical symptoms.”® Up

to now, recent research has confirmed that COVID-19
health
population.”® Therefore, it is important to provide early

patients have poorer mental than general
intervention to prevent potential adverse psychological
responses in COVID-19 patients. Besides, investigating
the association between laboratory indicators and psycholo-
gical responses among COVID-19 patients may shed new
light on the disease recovery and prognosis.

In this observational study, the laboratory indicators of
concern included the minimum lymphocyte count and
lowest oxygen saturation (SaO,). The severity of disease
classification was investigated to divide patients into two
group group.
Demographic factors (gender and age), and having family,

subgroups:  severe and non-severe
friends or acquaintances infected were taken into consid-
eration, because they have been identified as predictors for
PTSD among people exposed to major outbreak of epi-
demics in previous studies.’® > Recent research showed
that patients’ condition might get worse after the illness
onset without treatment.>* It was assumed that the duration
from symptom onset to first medical visit and hospitaliza-
tion might impact patients’ psychological condition. Thus,
hospital visit time after patients contracted COVID-19 was
also investigated to further examine its impact on psycho-
logical responses. The principal objectives of the present
study were threefold: (1) to evaluate the psychological
responses in hospitalized COVID-19 patients, including
PTSD symptoms and sleep quality; (2) to address the
association between laboratory indicators and psychologi-
cal responses in COVID-19 patients; (3) to examine asso-
ciated factors for psychological responses in COVID-19
patients. Based on prior studies, we hypothesized that
poorer psychological responses were related to worse
laboratory indicators, and age, gender, having family,
friends or acquaintances infected, as well as hospital visit
time after patients contracted COVID-19 were associated
with psychological responses among COVID-19 hospita-
lized patients.

Materials and Methods

Sample and Procedures

The study was conducted in two designated hospitals in
Wuhan, Huoshenshan Hospital and Hubei Maternal and
Child Health Hospital Guanggu District, between
February 10, 2020 and March 13, 2020, a period when
the COVID-19 pandemic was progressively under control
in China. According to medical records from the two
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hospitals, there were 1597 patients admitted to
Huoshenshan Hospital and more than 700 patients
admitted to Hubei Maternal and Child Health Hospital
Guanggu District by March 1, 2020. The sample size
was calculated with a set as 0.05, B as 0.2, and the overall
prevalence of PTSD estimated as 33%.** A minimum of
180 patients were required in this study, among which 100
from Huoshenshan Hospital and 80 from Hubei Maternal
and Child Health Hospital Guanggu District. Considering
80% response rate, 225 patients were planned to recruit.
Patients met the following criteria were enrolled in this
study: (1) admitted to hospital with laboratory-confirmed
COVID-19 infection; (2) age>18 years old; (3) clear state
of consciousness; (4) normal ability of speech comprehen-
sion and expression. Exclusion criteria were unable to
communicate effectively due to physical condition or
refusing to participate in the study. The protocol for this
Ethics

Committee of Naval Medical University. All patients pro-

study was reviewed and approved by the

vided written or verbal informed consent before

participation.

Data Collection and Measures

Two clinicians and one psychiatrist were jointly responsi-
ble for data collection. Clinicians received professional
training regarding related questionnaires before data col-
lection, and the psychiatrist offered professional guidance
during collection. Clinical data were extracted from elec-
tronic medical records of patients by clinicians, including
the severity of disease classification, the minimum lym-
phocyte count and lowest SaO,. The severity of disease
classification was performed based on the Clinical
Classification in the Diagnosis and Treatment Protocol
for Novel Coronavirus Pneumonia. Information about hos-
pital visit of patients infected with COVID-19 was col-
lected from patients on dates of symptom onset, first
Then, a self-
constructed questionnaire regarding demographic informa-

medical visit, and hospitalization.
tion (age and gender), presence of family members or
acquaintances infected with COVID-19, and sleep quality
was administered to patients. Finally, patients completed
a self-report questionnaire, the PTSD Checklist for DSM-5
(PCL-5).

Items assessing sleep quality were selected from
Pittsburgh sleep quality index (PSQI),* a self-rated ques-
tionnaire developed to measure sleep quality and distur-
bances, including subjective sleep quality, difficulty falling
asleep, frequent nocturnal or early morning awakening,

and sleep duration. Patients were asked to rate their sleep
quality on a scale from 0 to 3, with higher scores indicat-
ing worse sleep quality. The Chinese version of PSQI was
demonstrated to be of high diagnostic sensitivity (98.3%)
and specificity (90.2%).*® The Cronbach alpha for the four
items in the current sample was 88.3%.

PCL-5 with 20-item was used to measure the level of
PTSD symptoms.®” Each item is scored on a 5-point Likert
scale ranging from 0 (not at all) to 4 (extremely), represent-
ing the degree to which an individual has been bothered by
PTSD-related symptoms during the past month. The total
score is the sum of 20 items with a range of 0 to 80.
Meanwhile, the 20 items of PCL-5 could be classified into
four symptom clusters: intrusive experience (Criterion B,
item 1-5), persistent avoidance (Criterion C, item 6-7),
negative alterations in cognitions and mood (Criterion D,
item 8—14), and marked alterations in arousal and reactivity
(Criterion E, item 15-20). Each item rated as 2 (moderately)
or higher was regarded as a symptom endorsed, and symp-
tomatic assessment criteria for a probable PTSD was at
least 1 item in Criterion B, 1 item in Criterion C, 2 items
in Criterion D, and 2 items in Criterion E, which was
regarded as high level of PTSD symptoms in this study.
The Chinese version of the PCL-5 was adapted by a two-
stage process of translation (initial and back translation). It
has been documented in substantial studies as a valid
screening tool with reliable sensitivity and specificity.*®
The Cronbach alpha for PCL-5 in the current sample
was 93.7%.

Statistical Analysis

Patients recruited in this study were divided into severe
cases group and non-severe cases group based on the
severity of disease classification. Descriptive statistics
were conducted with categorical variables presented as
frequencies and percentage, and continuous variables pre-
sented as mean and standard deviation (SD) or median and
interquartile range (IQR). The differences in the demo-
graphic and disease-related variables between the two
groups were examined. If the data met normality, the
t-test was used; otherwise, Mann—Whitney U-test was
used. The influence of demographic factors and laboratory
indicators on psychological responses was analyzed by
one-way analysis of covariance (ANCOVA). When one
variable was entered as an independent variable, the
remaining four variables were entered as covariates.
Spearman correlation analysis was carried out to deter-
mine the association between hospital visit time and

Nature and Science of Sleep 2021:13

1521

Dove:


https://www.dovepress.com
https://www.dovepress.com

Sun et al

Dove

psychological responses of patients. The value of p < 0.05
was taken as statistically significant. All analyses were
performed with SPSS software, version 21.0.

Results

Figure 1 shows the flow chart of the enrollment process.
Initially, a total of 225 COVID-19 patients were eligible for
the study, among whom 7 were excluded as they refused to
participate in the study and 13 were excluded due to extre-
mely poor physical condition (eg, under mechanical ventila-
tion). After data quality control, 15 patients were excluded
because of missing information > 10%. Our final sample
comprised 190 confirmed COVID-19 patients, with 32
patients in the severe group and 158 in the non-severe group.

Demographic and Disease-Related

Characteristics of Patients

Table 1 summarizes the demographic and disease-related
characteristics of patients. Among the 190 included
patients, 96 (50.5%) were females; 33 (17.4%) aged 18—
40 years, 69 (36.3%) were 41-60 years, 81 (42.6%) were

more than 60 years old, and the mean age was 55.7 years
(SD = 13.7); 88 (46.3%) had family members or acquain-
tances infected with COVID-19.

The median time from symptom onset to first medical
visit and hospitalization was 2 days (IQR, 1-5) and 16
days (IQR, 10-27), respectively. The median lymphocyte
count was 1.5x10°/L (IQR, 1.11-1.96x10°/L), and 62
(32.6%) patients showed lymphocytopenia (a lymphocyte
level below 1.5x10%/L); the median SaO, was 96% (IQR,
95-98%), and 25 (13.2%) had experienced oxygen desa-
turation, identified as SaO, below 93% in a resting state.

Regarding sleep quality, the mean rating scores of sleep
quality, including subjective sleep quality, difficulty falling
asleep, frequent nocturnal or early morning awakening and
sleep duration were lower than 2, suggesting majority of
patients in this study had quite good sleep quality. Of the
total sample, the mean score on the PCL-5 was 17.69 (SD =
13.95).

The results revealed that age distribution was signifi-
cantly different between the severe and non-severe group.
The proportion of the elderly was higher in severe group

An observational study on the psychological
impact on COVID-19 confirmed patients
(Minimum sample size = 180)

)

Inclusion criteria:
(1) Admitted to hospital with

Random sampling (N=225)

laboratory-confirmed infection:

(2) Age = 18 years old;
(3) Clear state of consciousness:

v

(4) Normal ability of speech
comprehension and expression.

v

v

Huoshenshan Hospital: n=125

Hubei Maternal and Child Health
Hospital Guanggu District: n=100

5 Excluded
Refusing to participate in

7 Excluded

Unable to communicate
effectively or complete the
questionnaire due to poor
physical condition

3 Excluded
Missing information >10%

2 Excluded
Refusing to participate in

6 Excluded

Unable to communicate
effectively or complete the
questionnaire due to poor
physical condition

12 Excluded
Missing information >10%

Final valid sample N=190 (84.4%)

Figure | Enrollment of patients with COVID-19 from two centers.
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Table 1 Demographic and Disease-Related Characteristics of Patients Confirmed with COVID-19
Total (n=190) Severe (n=32) Non-Severe (n=158) ZIxXPIt p
n % n % n %

Age (M, SD) * 55.70 13.70 61.55 13.10 54.54 13.56 2.644 0.009
18—40 33 17.4 2 6.3 31 19.6
41-60 69 363 28.1 60 38.0
260 8l 42.6 21 65.6 60 38.0
Missing values 7 37 0 0.000 7 44

Gender ®
Male 87 45.8 16 50.0 71 449 0.094 0.759
Female 96 50.5 16 50.0 80 50.6
Missing values 7 3.7 0 0.0 7 44

Family members or

acquaintances infected ®
No 95 50.0 18 56.3 77 48.7 0.292 0.589
Yes 88 46.3 14 43.8 74 46.8
Missing values 7 3.7 0 0 7 4.4

Symptom onset to, days * Median (IQR) Median (IQR) Median (IQR)
First Medical Visit 2 (1-5) 3 (=1 2 (0-5) —1.625 | 0.104
Hospitalization 16 (10-27) 18.5 (11.25-29.75) 16 (9-26) —0.875 | 0.382
Missing values 9 0 8

Lymphocyte count, x10A9/L ° 1.5 (1.11-1.96) 1.19 (0.63—1.53) 1.57 (1.18-2.00) —3.775 | <0.001
=1.5 122 64.2 15 46.9 107 67.7
<l.5 62 326 17 53.1 45 28.5
Missing values 6 3.2 0 0 6 38

The lowest Sa0,, % © 96 (95-98) 93 (90-96) 96 (96-98) —5.048 | <0.001
>93% 164 86.3 13 40.6 151 95.6
<93% 25 132 19 59.4 6 38
Missing values | 0.5 0 0 | 0.6

Sleep quality © Mean SD Mean SD Mean SD
Subjective sleep quality 1.32 0.88 1.22 0.94 1.34 0.87 —0.718 | 0.474
Difficulty falling asleep 1.36 1.06 1.31 1.09 1.37 1.05 —0.265 | 0.791
Frequent nocturnal or early 1.49 1.07 1.50 1.16 1.49 1.05 0.061 0.951
morning awakening
Sleep duration 1.49 1.04 1.53 0.98 1.49 1.05 0.218 0.828

PCL-5 ©
Total score 17.69 13.95 17.00 12.31 17.83 14.29 —-0.306 | 0.760
Criterion B 5.15 4.49 522 427 5.14 4.54 0.091 0.927
Criterion C 225 2.08 2.19 2.28 226 2.05 -0.178 | 0.859
Criterion D 522 4.83 5.09 4.15 5.24 4.97 —0.156 | 0.876
Criterion E 5.07 4.19 4.50 353 5.19 431 -0.849 | 0397

High PTSD symptoms °
Yes 43 226 5 15.6 38 24.1 1.080 0.300
No 147 774 27 844 120 75.9

Notes: *Mann-Whitney U-test; ®Chi-square test; “t-test.

than that in non-severe group (p = 0.009). Additionally, the
lymphocyte count (p < 0.001) and the lowest SaO, (p <
0.001) were generally lower in patients in severe group

than that in non-severe group. Of the 32 severe patients,
the median lymphocyte count was 1.19x10%/L (IQR, 0.63—
1.53X109/L), and the median SaO, was 93% (IQR, 90—
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96%). There was no significant difference in gender, pre-
sence of family members or acquaintances infected, days
from symptom onset to first medical visit and hospitaliza-
tion, sleep quality, and PCL-5 scores between the two
groups.

According to the symptomatic assessment criteria, the
prevalence of high PTSD symptoms was 22.6% in the 190
confirmed patients, with 15.6% in the severe group and
24.1% in the non-severe group.

The Influence of Demographic Factors
and Laboratory Indicators on

Psychological Responses

Group differences on PCL-5 scores by demographic fac-
tors and laboratory indicators are displayed in Table 2.
ANCOVA with covariates of age, presence of family mem-
bers or acquaintances infected, lymphocyte count, and the
lowest SaO, showed that gender difference existed in the
total score of PCL-5 (p < 0.01), the score of Criterion
B (p <0.01), Criterion C (p < 0.01), Criterion D (p < 0.05)
and Criterion E (p < 0.05), indicating that females reported
higher level of PTSD symptoms. However, there was no
significant difference on PCL-5 scores in age, presence of
family members or acquaintances infected, lymphocyte
count, or the lowest SaOs,.

Group differences on sleep quality (subjective sleep
quality, difficulty falling asleep, frequent nocturnal or early
morning awakening and sleep duration) by demographic
factors and laboratory indicators are displayed in Table 3.
Patients who had oxygen desaturation reported shorter sleep
duration (p < 0.05). There was no significant difference on
any aspect of sleep quality in age, gender, having family
members or acquaintances infected and lymphocyte count.

The Association Between Hospital Visit
Time and Psychological Responses of

Patients

As shown by Table 4, Spearman correlation analysis involving
the whole sample revealed that days from symptom onset to
first medical visit were positively correlated with the total
score of PCL-5 (r = 0.156, p < 0.05), Criterion C (» = 0.158,
p <0.05), and Criterion E (= 0.175, p <0.05), indicating that
patients having longer duration from symptom onset to first
medical visit reported higher level of PTSD symptoms, espe-
cially more avoidance and hyperarousal symptoms. It also
demonstrated that days from symptom onset to hospitalization
were positively correlated with the total score of PCL-5 (» =

0.181, p < 0.01), Criterion B ( = 0.175, p < 0.01), Criterion
C (r=0.140, p <0.05), Criterion D (»=0.181, p < 0.01), and
Criterion E (» = 0.139, p < 0.05). No significant correlation
was found between hospital visit time and sleep quality. In
addition, it was worthy to be noted that there were significantly
positive correlations between sleep quality and PCL-5 scores
of patients (r = 0.312-0.547, p < 0.01).

Considering that patients’ condition progressively wor-
sened after symptom onset,® further analysis was per-
formed to determine the influence of hospital visit time on
PTSD symptoms and sleep quality in COVID-19 patients
(Figure 2). First, we divided the enrolled patients into two
subgroups based on the days from symptom onset to first
medical visit (more than 3 days and less than 3 days), to
explore the group differences on PTSD symptoms and sleep
quality. There were significant differences on the total scores
of PCL-5 (p < 0.05), Criterion C (p < 0.05) and Criterion
E (p <0.05), suggesting that patients who made first medical
visit more than 3 days after symptom onset experienced
higher level of PTSD symptoms, specifically higher persis-
tent avoidance and marked alterations in arousal and reac-
tivity. Regarding sleep quality, patients who made first
medical visit more than 3 days after symptom onset experi-
enced worse subjective sleep quality (p < 0.05) and diffi-
culty falling asleep (p < 0.05). Similarly, we divided the
enrolled patients into another two subgroups based on the
days from symptom onset to hospitalization (more than 7
days and less than 7 days).**' The results showed that
patients admitted to hospital more than 7 days after symp-
tom onset reported higher PTSD symptoms (p < 0.05),
specifically higher intrusive experience (p < 0.05) and nega-
tive alterations in cognitions and mood (p < 0.05). Besides,
these patients also suffered from worse difficulty falling
asleep (p < 0.05) and frequent nocturnal or early morning
awakening (p < 0.05).

Discussion

By July 20, 2021, more than 190,671,330 confirmed cases
and 4,098,758 deaths of COVID-19 have been reported
globally.** The pandemic has placed a devastating threat to
the physical health and mental condition of people affected
by COVID-19. Our team firstly carried a preliminary
investigation on acute posttraumatic stress symptoms of
COVID-19 patients and found that COVID-19 patients
suffered from varying degrees of posttraumatic stress
symptoms and sleep disturbances.*’ Based on this, the
current study was further conducted to investigate the
psychological status and explore the potential association
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Table 3 Group Differences of Sleep Quality by Demographic Factors and Laboratory Indicators

Subjective F Difficulty F Frequent Sleep F
Sleep Falling Nocturnal Duration
Quality Asleep or Early
Morning
Awakening
Mean | SD Mean | SD Mean | SD Mean | SD
Age
18—40 1.24 | 090 | 1.327 .30 | 0.88 | 2.976 1.36 1.08 | 1.385 1.27 .01 | 1.500
41-60 1.45 | 0.98 1.6l 1.06 1.67 1.09 1.65 1.08
260 125 | 0.80 1.21 I.10 1.43 1.06 1.49 1.00
Gender
Male 129 | 0.90 | 0.549 1.24 1.09 | 2.721 1.52 1.13 | 0.045 146 | 099 | 1.265
Female 1.35 | 0.88 1.50 1.03 1.50 1.04 1.56 1.08
Family members or acquaintances
infected
No 1.33 | 0.92 | 0.001 1.42 1.09 | 0.171 1.40 .11 | 2.156 1.43 1.03 | 1.880
Yes 1.32 | 0.86 1.33 1.04 1.63 1.04 1.60 1.05
Lymphocyte count, x1049/L
=1.5 1.36 | 0.88 | 0.120 1.42 1.06 | 0.201 1.56 1.07 | 0.289 1.52 1.05 | 0.004
<15 1.27 | 091 1.31 1.06 |.44 1.08 1.50 1.04
The lowest SaO,, %
>93% 128 | 0.90 | 2.880 1.31 1.07 | 2.395 1.46 1.06 | 1.296 1.43 1.06 | 4.983*
<93% 1.60 | 0.76 .64 | 0.99 1.76 1.09 1.96 | 0.79
Note: *p-value < 0.05.
Table 4 Spearman Correlation Coefficient for Hospital Visit Time, Sleep Quality and PCL-5 Scores
1 2 3 4 5 6 7 8 9 10 11
I. Time from symptom onset 1.000
to First Medical Visit
2. Time from symptom onset | 0.289** 1.000
to Hospitalization
3. Subjective sleep quality 0.070 0.104 1.000
4. Difficulty falling asleep 0.090 0.074 | 0.683** 1.000
5. Frequent nocturnal or early | 0.031 0.115 | 0.657*F | 0.691** 1.000
morning awakening
6. Sleep duration 0.018 0.041 0.776** | 0.668%* | 0.661** 1.000
7. PCL-5 Total score 0.156% | 0.181*%* | 0.481%F | 0.490%* | 0.454** | 0.442** 1.000
8. PCL-5 Criterion B 0.117 | 0.175% | 0.405%% | 0.421** | 0.409** | 0.417** | 0.913** | 1.000
9. PCL-5 Criterion C 0.158% | 0.140% | 0.364** | 0.370** | 0.312** | 0.345% | 0.807** | 0.728** 1.000
10. PCL-5 Criterion D 0.138 | 0.181*F | 0.355%% | 0.355** | 0.347** | 0.276** | 0.883** | 0.721** | 0.634** 1.000
I'l. PCL-5 Criterion E 0.175% | 0.139% | 0.546** | 0.547** | 0.499** | 0.481** | 0.873* | 0.730%* | 0.613** | 0.693** | 1.000

Notes: *p-value < 0.05; **p-value < 0.01.

between laboratory indicators and psychological responses
in COVID-19 patients. It was concluded that the preva-
lence of high PTSD symptoms was 22.6% among the 190
patients, and most patients had quite good sleep quality.
Age distribution and the level of laboratory indicators

were significantly different between the severe and non-
severe groups, while PTSD symptoms and sleep quality
did not differ between the two groups. No significant
impact was observed in the level of two indicators on
patients’ PTSD symptoms and sleep quality, suggesting
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Figure 2 The influence of hospital visit time on PCL-5 scores and sleep quality.
Note: *p-value < 0.05.
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Abbreviations: DI, days from symptom onset to first medical visit; D2, days from symptom onset to hospitalization.

that the association between laboratory indicators and psy-
chological responses in this study was not significant.
Additionally, females reported higher PTSD symptoms
compared with males.

In comparison with the prevalence of high PTSD
symptoms among the general public and patients hospi-
talized with rheumatic diseases (RD) during the same
stage of the COVID-19 pandemic in China, which was
about 4.6%** and 12.1%,* respectively, the prevalence
of high PTSD symptoms among COVID-19 patients in
this study was quite high (22.6%), indicating that
COVID-19 patients were more vulnerable to PTSD
symptoms during the pandemic than the general public
and patients hospitalized with other diseases. Previous
study has also found that SARS patients reported the
highest occurrence of PTSD compared to hospital staffs
and the public exposed to SARS.** The findings
sounded an alarm to us, and more importance should
be attached to the psychological health of patients, par-
ticularly PTSD-related symptoms.

In line with recent studies reporting that COVID-19
was more likely to affect older males with underlying
diseases and could lead to severe and fatal diseases,*’*®
we found older COVID-19 patients were more vulner-
able to severe cases. However, no significant difference
was observed in age on PTSD symptoms and sleep
quality. In this regard, inconsistencies exist in findings
within and across research on age. One study on the
psychological impact of SARS outbreak suggested that
older age was associated with higher prevalence and
level of PTSD.?! In contrast, Norris et al indicated that
the psychological disorders resulting from traumatic
exposure might alleviate with age,*” while Bleich et al
found that there was no difference in emotional impact
of trauma exposure between the elderly and younger
adults.>® The impact of age remains unclear and requires
further research.

Although gender had little impact on the severity of
disease and sleep quality, significant difference was found
in gender on PTSD symptoms in the present study.
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Females reported higher level of PTSD symptoms, speci-
fically more intrusive experience, persistent avoidance,
and negative alternations in cognitions and mood. This
was in line with our previous findings: female could be
identified as a risk factor for PTSD symptoms in people
affected by COVID-19.**" Previous research has also
demonstrated that females are more inclined to develop
PTSD than males.’*>*

Two laboratory indicators (the minimum lymphocyte
count and lowest SaO,) were examined in this study to
identify whether patients had lymphocytopenia/oxygen
desaturation or not. Our results found that the level of
the two indicators had little effect on patients’ PTSD
symptoms and sleep quality. However, study on COVID-
19 symptoms and mental health outcomes found that phy-
sical symptoms were associated with psychological
symptoms.54 It might be that in some cases laboratory
results were not exactly equivalent to physical symptoms
among COVID-19 patients.

No significant difference was observed on PTSD
symptoms and sleep quality between the severe group
and the non-severe group; that is to say, no impact of the
severity of disease on PTSD symptoms and sleep quality
was demonstrated in COVID-19 patients in the current
study. Existing studies have reported inconsistent findings
regarding the associations between disease severity and
PTSD. Some studies reported that the severity of disease
was not relevant to PTSD.> Whereas, others found that
the disease severity was predictive for the development of
PTSD."" Future research with a more comprehensive and
rigorous design is needed to determine the relationship
between the severity of the disease and the development
of PTSD.

However, it was worth noting that there was a higher
prevalence of PTSD symptoms in the non-severe group
than the severe group (24.1% vs 15.6%), though no sig-
nificant difference was observed. Such insignificance
could be explained by the following two reasons: first,
patients who were unable to communicate effectively due
to poor physical condition were excluded during the
recruitment process, causing the sample in the severe
group was small (n=32), which might influence the pre-
valence of PTSD symptoms in this group; second, severe
patients in this particular situation might focus more on
physical recovery rather than psychological health, which
deserves follow-up research.

With regard to the association between hospital visit
time and psychological responses of patients, the results

showed that the duration from symptom onset to first
medical visit and hospitalization was positively related to
PTSD symptoms. Particularly, patients who made first
medical visit more than 3 days and admitted to hospital
more than 7 days after symptom onset experienced higher
level of PTSD symptoms and worse sleep quality, suggest-
ing that the time from symptom onset to first medical visit
and admission played an important role in the develop-
ment of PTSD in COVID-19 patients.
Therefore, early diagnosis and treatment of COVID-19

symptoms

symptoms may be beneficial to the prevention of PTSD
symptoms among infected patients. Besides, our study
revealed a significant correlation between sleep quality
and the level of PTSD symptoms among COVID-19
patients. Sleep disturbances were common among people
involved in the COVID-19 pandemic***' and other similar
major epidemics.”®>® Compared with PTSD, sleep distur-
bances are more likely to be recognized by clinicians.
Timely identification and treatment for trauma-induced
sleep problems may prevent the development of PTSD.>’
The improvement of sleep quality might have clinical
implications for treating psychological disorders like
PTSD. Furthermore, the most evidence-based treatment
might be cognitive behavior therapy (CBT), especially
the Internet CBT that can prevent the spread of infection
during the pandemic.’®

Generalization

Since participants were recruited based on rigorous sample
size calculation and the study was conducted under the
cooperation of clinicians and psychiatrists, the findings of
this study can be generalized to a larger population among
COVID-19 patients. As mentioned above, PTSD is one of
the most common chronic psychiatric sequelaes.'>!”
Psychological intervention and trauma recovery should
be the focus after COVID-19 patients being discharged.
The present study demonstrated that the duration from
symptom onset to first medical visit and hospitalization
were associated with the severity of PTSD symptoms in
COVID-19 patients. Early diagnosis and treatment of
COVID-19 symptoms among patients may alleviate their
PTSD symptoms through mitigating fear and uncertainty
related to the disease.'® Moreover, clinicians and psychia-
trists could consider the associated factors identified in this
study (eg, female gender and poor sleep quality) when
developing targeted psychological interventions for
COVID-19 patients.
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Limitations of This Study

The findings presented in this study should be viewed
with the following limitations. First, considering the
total number of confirmed cases of COVID-19 in China,
the sample size was quite small in this study, though it
met the minimum sample size designed by statistical
calculation. Second, since clinical interview for psycho-
logical evaluation was difficult to conduct due to the
infectious nature of the disease and the stay-at-home
proposal, this study mainly used self-report question-
naires to measure psychiatric symptoms and did not
make clinical diagnosis. However, it should be noted
that the gold standard for establishing psychiatric diag-
nosis involved structured clinical interview and functional
neuroimaging.”® Third, potential bias might exist in this
study, such as selection bias in the recruitment of partici-
pants (the extremely severe patients were excluded whose
psychological responses might be worse) and information
bias in the participants’ psychological condition prior to
admission (participants’ baseline psychological condition
might influence their psychological responses during hos-
pitalization). To reduce or avoid potential bias, clinicians
and psychiatrists worked together to communicate with
participants and collect information during the period of
study design and conduction. Furthermore, data quality
control was practiced rigidly during the whole process of
study. Fourth, laboratory indicators examined in this
study were limited. Future research should conduct more
comprehensive assessments to identify the association
between laboratory indicators and psychological disorders
in COVID-19 patients, preferably based on multiple
centers.

Conclusion

The prevalence of high PTSD symptoms was 22.6% in
hospitalized COVID-19 patients. With the recovery from
COVID-19, early psychological intervention should be
conducted to relieve PTSD symptoms or prevent its
onset among patients. Moreover, sleep quality of patients
during hospitalization requires special attention. These
findings may possess clinically referential significance on
the improvement of PTSD symptoms and other psycholo-
gical consequences in future epidemics.
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