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Understanding the psychiatric symptoms of
COVID-19: a meta-analysis of studies assessing
psychiatric symptoms in Chinese patients with and
survivors of COVID-19 and SARS by using the
Symptom Checklist-90-Revised
Qin Xie1,2, Xiao-Bo Liu1,2, Yan-Min Xu1,2 and Bao-Liang Zhong 1,2

Abstract
Understanding the psychiatric symptoms of COVID-19 could facilitate the clinical management of COVID-19 patients.
However, the profile of psychiatric symptoms among COVID-19 patients has been understudied. We performed a
meta-analysis of studies assessing psychiatric symptoms of COVID-19 and SARS patients and survivors by using the
Symptom Checklist-90-Revised (SCL-90-R), an instrument covering a wide spectrum of psychiatric symptoms. Studies
reporting SCL-90-R subscale scores among patients with and survivors of COVID-19 and SARS were retrieved from
major English and Chinese literature databases. Patients’ pooled SCL-90-R subscale scores were compared to the
Chinese normative SCL-90-R data, and Cohen’s d values were calculated to indicate the severity of psychiatric
symptoms. The Joanna Briggs Institute Critical Appraisal Checklist for Studies Reporting Prevalence Data was used to
assess the quality of the included studies. The search yielded 25 Chinese studies with 1675 acute COVID-19 and 964
acute SARS patients, 30 COVID-19 and 552 SARS survivors during very early recovery (up to 1 month since discharge),
291 SARS survivors during early recovery (1–6 months after discharge), and 48 SARS survivors during late recovery
(12 months after discharge). None of the included studies were rated as good quality. The ten SCL-90-R-defined
psychiatric symptoms, which were of medium-to-severe severity (d= 0.68–3.01), were all exhibited in acute COVID-19
patients, and the severity of these symptoms decreased to mild-to-medium during very early recovery (d= 0.17–0.73).
SARS patients presented eight psychiatric symptoms with mild-to-severe severity during the acute stage
(d=0.43–1.88), and thereafter, the severity of symptoms decreased over the follow-up period. However, somatization
(d= 0.30) and anxiety (d= 0.28) remained at mild levels during late recovery. A wide variety of severe psychiatric
symptoms have been reported by acute COVID-19 patients, and these symptoms, despite decreasing in severity,
persist in very early recovery. The changing trajectory observed with SARS suggests that psychiatric symptoms of
COVID-19 may persist for a long time after discharge, and therefore, periodic monitoring of psychiatric symptoms,
psychosocial support, and psychiatric treatment (when necessary) may be necessary for COVID-19 patients from the
acute to convalescent stages.

Introduction
Psychiatric presentations and mental disorders are

common among COVID-19 patients1,2. Empirical data
have shown that 43.1% and 40.2% of COVID-19 patients
suffer from depressive symptoms and mental illnesses,
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respectively3,4. Cooccurring mental health problems
complicate the respiratory management of COVID-19
patients and negatively affect the prognosis of COVID-19
(refs. 5,6). For example, patients who develop psychotic
symptoms may not adhere to respiratory treatment or
may even threaten the safety of frontline medical staff,
and depressed survivors may not be able to return to
work. Therefore, a timely and detailed assessment of
mental health morbidities is important for the effective
clinical management of COVID-19 patients and survivors.
Available research on mental health problems associated

with COVID-19 is limited to case reports/series, self-report
questionnaire surveys, and mental disorder surveys3,4,7–10.
Because case reports/series are subject to selection bias, i.e.,
reporting unusual cases with manic episodes, the general-
izability of their findings is poor. Most prior questionnaire
surveys focused on depressive and anxiety symptoms, so
data regarding psychiatric symptoms other than depression
and anxiety associated with COVID-19 are still limited.
Despite having first-hand data on a variety of mental dis-
orders, mental disorder surveys have provided little infor-
mation on subclinical psychiatric symptoms of COVID-19.
According to the mental health continuum model, psy-
chiatric symptoms are early signs of mental disorders, and
persons with long-lasting and severe symptoms are more
likely to develop mental disorders11. Therefore, the assess-
ment and identification of psychiatric symptoms have
clinical implications for early psychological interventions for
COVID-19 patients. To the best of our knowledge, only one
study has assessed psychiatric symptoms of COVID-19
patients by using psychiatric interviews, and 11 symptoms
were identified in this patient population, including
insomnia, aggressive behaviors, delusions, and hallucina-
tions5. However, because the sample size of this study was
small (n= 25) and its participants were COVID-19 patients
who received psychiatric inpatient care for comorbid first-
onset mental disorders, its findings are difficult to generalize
to general COVID-19 patients. Therefore, data regarding
the full spectrum of psychiatric symptoms among persons
with COVID-19 are still very limited.
As of March 25, 2021, the total number of globally

confirmed cases of COVID-19 had been 125,436,393, of
whom 10,130,4931 survived, making postdischarge reha-
bilitation services an urgent clinical priority12–14. Unfor-
tunately, the long-term mental health sequelae of
COVID-19 are still poorly understood due to the lack of
empirical studies15,16.
The Symptom Checklist-90-Revised (SCL-90-R) is a

widely used self-report scale to assess a broad range of
psychological problems and symptoms of psychopathol-
ogy17. The SCL-90-R has been used to assess the psy-
chiatric symptoms of both clinical and nonclinical
populations, including SARS patients18. There have been
some studies investigating psychiatric symptoms of

COVID-19 by using the SCL-90-R19. This provided us
with an opportunity to examine the profile of psychiatric
symptoms of COVID-19; however, these studies were
limited by their small sample sizes and wide variations in
SCL-90-R test results20–22. For example, Xing and col-
leagues assessed the psychiatric symptoms of 42 acute
COVID-19 patients and reported that the mean score of
the depression subscale of the SCL-90-R was 1.36, while
Wang and colleagues investigated 40 acute COVID-19
patients and found the corresponding mean score was
3.15, which was an over twofold difference21,23.
To fill the abovementioned knowledge gap, we per-

formed a meta-analysis of clinical studies assessing psy-
chiatric symptoms in COVID-19 patients, as denoted by
the SCL-90-R scores. Given that COVID-19 and SARS
have similar pathophysiological mechanisms, we also
quantitatively combined the SCL-90-R test results of
SARS patients, in particular SARS survivors, which may
inform the planning of follow-up services for COVID-19
survivors.

Methods
Inclusion and exclusion criteria
The inclusion criteria were as follows: (a) studies were

cross-sectional studies or baseline assessments of cohort
or interventional studies published in English or Chinese;
(b) study participants were adults with a current or past
diagnosis of COVID-19 or SARS; (c) studies included a
minimum sample of ten patients; (d) participants’ psy-
chiatric symptoms were assessed with the SCL-90-R; and
(e) studies presented the mean scores [with standard
deviations (SDs)] of at least one of the ten primary sub-
scales of the SCL-90-R: somatization, obsessive-compul-
sive, interpersonal sensitivity, depression, anxiety,
hostility, phobic anxiety, paranoid ideation, psychoticism,
and appetite and sleep. We excluded duplicate reports
and studies using samples of COVID-19 patients referred
for psychiatric consultation.

Literature search
Major Chinese and English databases were searched

from their inception to March 1, 2021. These databases
were China National Knowledge Infrastructure, Wanfang
Data Knowledge Service Platform, CQVIP, SinoMed,
PubMed, EMBASE, and PsycInfo. The following search
terms were used: “COVID-19” or “2019-nCoV” or “cor-
onavirus” or “SARS” or “severe acute respiratory syn-
drome” and “SCL-90” or “Symptom Checklist”. Reference
lists of the retrieved papers were also hand-searched to
avoid missing certain records.

Data extraction
Variables collected from each included study were first

author, publication year, coronavirus disease (COVID-19
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vs. SARS), type of participants (patients vs. survivors),
sample size, numbers of male and female participants, and
SCL-90-R subscale scores (mean ± SD). In accordance
with Gardner and Moallef24, the stage of coronavirus
disease was roughly divided into the acute stage (i.e., at
admission and during hospital stay), very early recovery
stage (at discharge and up to 1 month after discharge),
early recovery stage (1–6 months postdischarge), and late
recovery stage (6–12 months postdischarge).

Quality assessment
The Joanna Briggs Institute Critical Appraisal Checklist

for Studies Reporting Prevalence Data (abbreviated as “JBI
checklist”) was used to assess the quality of the included
studies25. The JBI checklist has nine methodological
items, with each having four answer choices (yes, no,
unclear, or not applicable): sample frame, sampling,
sample size, description of subjects and setting, sample
coverage of the data analysis, validity of the method for
assessing the outcome, standardization and reliability of
the method for assessing outcome, statistical analysis, and
response rate. The quality score is the total number of
“yes” answers, which can range from 0 to 9, with higher
scores suggesting higher quality26. A JBI score of “9”
suggests “good quality”.
The first and second authors independently performed

the literature search, selected eligible studies, extracted
data, and assessed the quality of the included studies. Any
discrepancies were resolved by their consensus.

Statistical analysis
We used the “metamean” package of R 4.0.2 to produce

pooled estimates and their 95% confidence intervals (CIs)
for the SCL-90-R subscale scores, according to cor-
onavirus disease (COVID-19 vs. SARS) and stage of cor-
onavirus disease (acute vs. recovery). When there was
little evidence of heterogeneity (I2 ≤ 50%), a fixed effects
model was used to produce the combined estimates;
otherwise, a random effects model was used. Publication
bias was tested by using Egger’s test when the total
number of included studies was ten or more for the meta-
analysis of a SCL-90-R subscale; otherwise, publication
bias was not tested. Due to the small number of included
studies, sources of heterogeneity in the meta-analyses
were not explored. To gauge magnitudes of differences in
symptom severity between patients and the general
population, Cohen’s d values were calculated for SCL-90-
R subscale scores, with 0.20–0.49, 0.50–0.79, and 0.80+
being operationally defined as mild, medium, and severe
symptoms, respectively27. We introduced two Chinese
SCL-90-R normative data in 2006 and 2014, as the com-
parison references for the SCL-90-R scores of SARS
patients and survivors, and COVID-19 patients and sur-
vivors, respectively28,29.

Results
The process of study identification and inclusion is

shown in Fig. 1. Finally, 25 studies were eligible for this
study, including 12 studies with 1675 acute patients with
COVID-19, 2 studies with 30 COVID-19 survivors during
very early recovery, 7 studies with 964 acute patients with
SARS, 7 studies with 552 SARS survivors during very early
recovery, 4 studies with 291 SARS survivors during early
recovery, and 1 study with 48 SARS survivors during late
recovery20–23,30–50. Participants in the included studies
were all Chinese patients or survivors. The quality scores
of the included studies ranged from 2 to 7. Detailed
characteristics and quality assessment of the included
studies are displayed in Table 1.
Acute COVID-19 patients presented all the ten SCL-90-

R-defined psychiatric symptoms. Nearly all the psychiatric
symptoms of COVID-19 were severe during the acute
stage, and their severity decreased to mild-to-medium
during very early recovery: somatization (d= 2.33 and
0.55, respectively), obsessive-compulsive (d= 0.98 and
0.17), interpersonal sensitivity (d= 1.28 and 0.43),
depression (d= 1.56 and 0.44), anxiety (d= 2.27 and
0.64), hostility (d= 0.97 and 0.36), phobia (d= 3.01 and
0.73), paranoid ideation (d= 0.68 and 0.45), psychoticism
(d= 0.83 and 0.47), and appetite and sleep (d= 1.74 and
0.19; Table 2 and Fig. 2).
With the exception of paranoid ideation (d= 0.04 and

0.07), the remaining eight psychiatric symptoms in acute
SARS patients were medium-to-severe and symptom
severity during very early recovery, while lower, had
remained at medium-to-severe levels: somatization (d=
1.65 and 1.01), obsessive-compulsive (d= 0.43 and 0.33),
interpersonal sensitivity (d= 0.55 and 0.41), depression
(d= 1.44 and 0.74), anxiety (d= 1.88 and 1.27), hostility
(d= 0.43 and 0.32), phobia (d= 1.15 and 0.53), and psy-
choticism (d= 0.56 and 0.53). Despite subsequent
reductions in symptom severity in SARS, anxiety
remained to be severe during early recovery (d= 0.82);
somatization, obsessive-compulsive, depression, phobia,
and paranoid ideation decreased to mild-to-medium
during early recovery (d= 0.22–0.57); and somatization
(d= 0.30) and anxiety (d= 0.28) remained at mild levels
during late recovery (Table 2 and Fig. 3).
No significant publication bias was detected in meta-

analyses of the SCL-90-R subscales of somatization,
depression, anxiety, and hostility in acute patients with
COVID-19 (P= 0.208–0.856; Table 2).

Discussion
This study systematically summarized the profile of

psychiatric symptoms in patients with COVID-19 and
SARS, during both the acute and convalescent stages. We
found that all ten SCL-90-R-defined psychiatric symp-
toms were exhibited in acute COVID-19 patients, and
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nearly all these symptoms were severe. Acute SARS
patients, while they had less severe psychiatric symptoms
than COVID-19 patients, still presented many medium-
to-severe symptoms. Thereafter, there was a trend toward
overall declines in severity of psychiatric symptoms
observed in survivors of both COVID-19 and SARS.
However, most psychiatric symptoms of COVID-19 (i.e.,
phobia, anxiety, and somatization) were still mild-to-
medium during very early recovery, and some symptoms
of SARS, such as somatization, interpersonal sensitivity,
and anxiety, still remained mild during late recovery.
The underlying physiological and psychosocial

mechanisms associated with human coronavirus diseases
could explain the high psychiatric symptom burden in
acute patients with COVID-19 and SARS. For example,
researchers have found positive SARS-CoV-2 RNA and
parainfectious/postinfectious inflammatory changes in the

cerebrospinal fluid of COVID-19 patients51,52, so it is
possible that psychiatric symptoms are part of the neu-
ropsychiatric complications due to the central nervous
system impact of viral infection53. Second, suffering from
coronavirus diseases per se, a potentially life-threatening
illness, is a stressful event for patients. Due to this, fear of
death, worry about the infection of family members,
despair, anger, frustration, and insomnia are common
stress reactions in this patient population5. Third, physical
discomfort and pain caused by COVID-19 and SARS
could further exacerbate emotional reactions to cor-
onavirus diseases. Fourth, because of the isolation treat-
ment for patients, separation from family members and
friends would increase the risk of feeling lonely and other
mental health problems54. Fifth, antiviral treatment may
also contribute to the psychiatric manifestations of
patients; for example, there is evidence that both

Fig. 1 Study identification and inclusion. Flowchart depicting the process of searching and screening for eligible studies of this meta-analysis.

Xie et al. Translational Psychiatry          (2021) 11:290 Page 4 of 10



Ta
b
le

1
C
h
ar
ac
te
ri
st
ic
s
an

d
q
ua

lit
y
of

in
cl
ud

ed
st
ud

ie
s.

St
ud

y
St
ud

y
si
te

Sa
m
p
le

si
ze

%
of

fe
m
al
es

A
g
e
(y
ea

rs
)

Su
rv
ey

m
et
ho

d
Sa

m
p
lin

g
m
et
ho

d
In
fe
ct
ed

m
ed

ic
al

st
af
f

%
of

se
ve

re
an

d
cr
it
ic
al

p
at
ie
nt
s

A
ss
es
sm

en
t

ti
m
e-
p
oi
nt

Th
e
Jo
an

na
B
ri
g
g
s
In
st
it
ut
e
C
ri
ti
ca
l
A
p
p
ra
is
al

C
he

ck
lis
t
fo
r

St
ud

ie
s
Re

p
or
ti
ng

Pr
ev

al
en

ce
D
at
a

Q
1

Q
2

Q
3

Q
4

Q
5

Q
6

Q
7

Q
8

Q
9

Q
ua

lit
y
sc
or
e

CO
VI
D
-1
9
pa
tie
nt
s
du
rin
g
th
e
ac
ut
e
st
ag
e

H
u
et

al
.30

A
sh
el
te
r
ho

sp
ita
li
n
W
uh

an
,C

hi
na

35
6

47
.2

M
ea
n:

44
.4

O
C

N
0.
0

H
os
pi
ta
liz
at
io
n

U
N

Y
N

Y
Y

U
Y

Y
5

H
ui

et
al
.20

A
de

si
gn

at
ed

ho
sp
ita
li
n
N
an
ya
ng

,C
hi
na

72
45
.8

M
ea
n:

57
.6

O
C

N
6.
9

H
os
pi
ta
liz
at
io
n

Y
N

N
Y

Y
Y

U
Y

U
5

Li
u
an
d
Yu

31
A
de

si
gn

at
ed

ho
sp
ita
li
n
W
uh

an
,C

hi
na

97
N
R

M
ea
n:

57
.6

PP
C

N
N
o
cr
iti
ca
l

H
os
pi
ta
liz
at
io
n

Y
N

N
N

Y
Y

U
Y

Y
5

M
ei

et
al
.32

A
de

si
gn

at
ed

ho
sp
ita
li
n
W
uh

an
,C

hi
na

70
78
.6

M
ea
n:

36
.2

O
C

Y
11
.4

H
os
pi
ta
liz
at
io
n

N
N

N
Y

Y
Y

U
Y

U
4

Q
ia
n
et

al
.22

A
de

si
gn

at
ed

ho
sp
ita
li
n
Ku

nm
in
g,

C
hi
na

16
43
.8

N
R

O
C

N
22
.2

H
os
pi
ta
liz
at
io
n

Y
N

N
N

Y
Y

U
Y

Y
5

Q
in

et
al
.33

A
de

si
gn

at
ed

ho
sp
ita
li
n
C
ha
ng

sh
a,
C
hi
na

11
2

56
.3

M
ed

ia
n:

40
O

C
N

10
.7

H
os
pi
ta
liz
at
io
n

N
N

Y
Y

Y
Y

U
Y

U
5

W
an
g
et

al
.34

A
de

si
gn

at
ed

ho
sp
ita
li
n
W
uh

an
,C

hi
na

65
2

46
.9

M
ea
n:

51
.5

O
C

N
N
o
cr
iti
ca
l

H
os
pi
ta
liz
at
io
n

N
N

Y
Y

Y
Y

U
Y

Y
6

W
an
g
et

al
.23

A
de

si
gn

at
ed

ho
sp
ita
li
n
Xi
’a
n,

C
hi
na

40
45
.0

M
ea
n:

46
.0

O
C

N
10
0.
0

H
os
pi
ta
liz
at
io
n

N
N

N
Y

U
Y

U
Y

U
3

Xi
35

A
de

si
gn

at
ed

ho
sp
ita
li
n
W
uh

an
,C

hi
na

20
60
.0

M
ea
n:

45
.0

O
C

N
N
R

H
os
pi
ta
liz
at
io
n

N
N

N
Y

U
Y

U
Y

U
3

Xi
ng

et
al
.21

A
de

si
gn

at
ed

ho
sp
ita
li
n
N
in
gb

o,
C
hi
na

42
64
.3

M
ea
n:

46
.6

PP
C

N
31
.0

H
os
pi
ta
liz
at
io
n

U
N

N
Y

Y
Y

U
Y

Y
5

Ya
ng

et
al
.36

A
sh
el
te
r
ho

sp
ita
li
n
W
uh

an
,C

hi
na

19
8

56
.6

M
ea
n:

37
.7

O
+

PP
C

N
0.
0

H
os
pi
ta
liz
at
io
n

N
N

Y
Y

U
Y

Y
Y

U
5

CO
VI
D
-1
9
su
rv
iv
or
s
du
rin
g
th
e
ve
ry

ea
rly

re
co
ve
ry

st
ag
e

G
on

g
et

al
.37

W
uh

an
,C

hi
na

14
85
.7

M
ea
n:

33
.0

O
C

Y
N
A

15
da
ys

af
te
r
di
sc
ha
rg
e

N
N

N
N

U
Y

U
Y

U
2

Q
ia
n
et

al
.22

Ku
nm

in
g,

C
hi
na

16
43
.8

N
R

O
C

N
N
A

A
w
ee
k
af
te
r
di
sc
ha
rg
e

Y
N

N
N

Y
Y

U
Y

Y
5

SA
RS

pa
tie
nt
s
du
rin
g
th
e
ac
ut
e
st
ag
e

Pe
ng

et
al
.38

A
de

si
gn

at
ed

ho
sp
ita
li
n
Ta
iy
ua
n,

C
hi
na

11
7

53
.8

M
ea
n:

36
.5

PP
C

N
N
R

A
dm

is
si
on

N
N

Y
Y

Y
Y

U
Y

Y
6

Su
n
an
d
Re
n3

9
A
de

si
gn

at
ed

ho
sp
ita
li
n
Be
iji
ng

,C
hi
na

35
88
.6

M
ea
n:

30
.2

PP
C

Y
N
R

H
os
pi
ta
liz
at
io
n

N
N

N
Y

Y
Y

U
Y

U
4

W
an
g
et

al
.40

A
de

si
gn

at
ed

ho
sp
ita
li
n
Be
iji
ng

,C
hi
na

66
9

45
.0

M
ea
n:

35
.0

PP
C
L

N
6.
9

A
dm

is
si
on

Y
Y

Y
Y

Y
Y

U
Y

U
7

W
an
g
et

al
.41

A
de

si
gn

at
ed

ho
sp
ita
li
n
Be
iji
ng

,C
hi
na

40
N
R

N
R

PP
R

N
N
R

H
os
pi
ta
liz
at
io
n

U
Y

N
N

Y
Y

U
Y

U
4

W
an
g
et

al
.42

A
de

si
gn

at
ed

ho
sp
ita
li
n
Be
iji
ng

,C
hi
na

29
48
.3

M
ea
n:

37
.5

PP
C

N
N
R

A
dm

is
si
on

N
N

N
Y

Y
Y

U
Y

U
4

Xi
ao

et
al
.43

A
de

si
gn

at
ed

ho
sp
ita
li
n
Be
iji
ng

,C
hi
na

31
45
.2

M
ea
n:

32
.0

PP
C

N
N
R

H
os
pi
ta
liz
at
io
n

Y
N

N
Y

Y
Y

U
Y

U
5

Ya
ng

44
A
de

si
gn

at
ed

ho
sp
ita
li
n
Ta
iy
ua
n,

C
hi
na

43
41
.9

M
ea
n:

34
.5

PP
C

N
N
R

A
dm

is
si
on

Y
N

N
N

Y
Y

U
Y

N
4

SA
RS

su
rv
iv
or
s
du
rin
g
th
e
ve
ry

ea
rly

st
ag
e
of

re
co
ve
ry

H
u
et

al
.45

Be
iji
ng

,C
hi
na

35
42
.9

M
ea
n:

32
.0

PP
C

N
N
A

A
t
di
sc
ha
rg
e

Y
N

N
Y

Y
Y

U
Y

U
5

Pe
ng

et
al
.38

Ta
iy
ua
n,

C
hi
na

11
7

53
.8

M
ea
n:

36
.5

PP
C

N
N
A

A
t
di
sc
ha
rg
e

N
N

Y
Y

Y
Y

U
Y

Y
6

Li
u
et

al
.46

Ti
an
jin
g,

C
hi
na

48
70
.8

N
R

PP
C

N
N
A

A
t
di
sc
ha
rg
e

N
N

N
U

Y
Y

U
Y

N
3

W
an
g
et

al
.40

Be
iji
ng

,C
hi
na

17
7

N
R

N
R

PP
C

N
N
A

A
t
di
sc
ha
rg
e

Y
N

Y
Y

Y
Y

U
Y

U
6

W
an
g
et

al
.47

Be
iji
ng

,C
hi
na

10
3

59
.2

≤
40
:7
9.
6%

PP
C

N
N
A

A
t
di
sc
ha
rg
e

Y
N

Y
Y

Y
Y

U
Y

Y
7

W
an
g
et

al
.42

Be
iji
ng

,C
hi
na

29
48
.3

M
ea
n:

37
.5

PP
C

N
N
A

A
t
di
sc
ha
rg
e

N
N

N
Y

Y
Y

U
Y

U
4

Ya
ng

44
Ta
iy
ua
n,

C
hi
na

43
41
.9

M
ea
n:

34
.5

PP
C

N
N
A

A
t
di
sc
ha
rg
e

Y
N

N
N

Y
Y

U
Y

N
4

SA
RS

su
rv
iv
or
s
du
rin
g
th
e
ea
rly

st
ag
e
of

re
co
ve
ry

G
ao

et
al
.48

Ti
an
jin
,C

hi
na

67
68
.7

M
ea
n:

25
.3

PP
C

N
N
A

6
m
on

th
s
af
te
r
di
sc
ha
rg
e

Y
N

N
N

U
Y

U
Y

N
3

Ku
an
g
et

al
.49

G
ua
ng

zh
ou

,C
hi
na

62
54
.8

M
ed

ia
n:

37
PP

C
N

N
A

6
m
on

th
s
af
te
r
di
sc
ha
rg
e

N
N

N
U

Y
Y

U
Y

U
3

Li
n
et

al
.50

G
ua
ng

zh
ou

,C
hi
na

45
55
.6

M
ea
n:

35
.0

PP
C

N
N
A

3–
6
m
on

th
s
af
te
r
di
sc
ha
rg
e

N
N

N
Y

Y
Y

U
Y

N
4

Pe
ng

et
al
.38

Ta
iy
ua
n,

C
hi
na

11
7

53
.8

M
ea
n:

36
.5

PP
C

N
N
A

3
m
on

th
s
af
te
r
di
sc
ha
rg
e

N
N

Y
Y

Y
Y

U
Y

Y
6

SA
RS

su
rv
iv
or
s
du
rin
g
th
e
la
te

st
ag
e
of

re
co
ve
ry

Li
u
et

al
.46

Ti
an
jin
g,

C
hi
na

48
70
.8

N
R

PP
C

N
N
A

12
m
on

th
s
af
te
r
di
sc
ha
rg
e

N
N

N
U

Y
Y

U
Y

N
3

N
ot
e:
Q
1:
W
as

th
e
sa
m
pl
e
re
pr
es
en

ta
tiv

e
of

th
e
ta
rg
et

po
pu

la
tio

n?
;Q

2:
W
er
e
st
ud

y
pa

rt
ic
ip
an

ts
re
cr
ui
te
d
in

an
ap

pr
op

ria
te

w
ay
?;
Q
3:
W
as

th
e
sa
m
pl
e
si
ze

ad
eq

ua
te
?
(T
he

m
in
im

um
sa
m
pl
e
si
ze

w
as

10
0
fo
rt
he

cu
rr
en

t
qu

al
ity

as
se
ss
m
en

t)
;Q

4:
W
er
e
th
e
st
ud

y
su
bj
ec
ts
an

d
se
tt
in
g
de

sc
rib

ed
in

de
ta
il?
;Q

5:
Is
th
e
da

ta
an

al
ys
is
co
nd

uc
te
d
w
ith

su
ffi
ci
en

t
co
ve
ra
ge

of
th
e
id
en

tifi
ed

sa
m
pl
e?
;Q

6:
W
er
e
ob

je
ct
iv
e,
st
an

da
rd

cr
ite

ria
us
ed

fo
r
m
ea
su
re
m
en

t
of

th
e
co
nd

iti
on

?;
Q
7:

W
as

th
e
co
nd

iti
on

m
ea
su
re
d
re
lia
bl
y?
;Q

8:
W
as

th
er
e
ap

pr
op

ria
te

st
at
is
tic
al

an
al
ys
is
?;
Q
9:

W
as

th
e
re
sp
on

se
ra
te

ad
eq

ua
te
,a

nd
if
no

t,
w
as

th
e
lo
w

re
sp
on

se
ra
te

m
an

ag
ed

ap
pr
op

ria
te
ly
?

N
R
no

t
re
po

rt
ed

,P
P
pa

pe
r–
pe

nc
il
se
lf-
ad

m
in
is
te
re
d
qu

es
tio

nn
ai
re
,O

on
lin

e
se
lf-
ad

m
in
is
te
re
d
qu

es
tio

nn
ai
re
,C

co
nv

en
ie
nc
e
sa
m
pl
in
g,

CL
cl
us
te
r
sa
m
pl
in
g,

R
ra
nd

om
sa
m
pl
in
g,

N
A
no

t
ap

pl
ic
ab

le
,N

no
t,
Y
Ye

s,
U
un

cl
ea
r.

Xie et al. Translational Psychiatry          (2021) 11:290 Page 5 of 10



Ta
b
le

2
R
es
ul
ts

of
m
et
a-
an

al
ys
is

of
su
b
sc
al
e
sc
or
es

of
th
e
Sy

m
p
to
m

C
h
ec
kl
is
t-
90

-R
ev

is
ed

(S
C
L-
90

-R
)
an

d
th
e
se
ve

ri
ty

of
p
sy
ch

ia
tr
ic

sy
m
p
to
m
s,

as
in
d
ic
at
ed

b
y

C
oh

en
’s

d
va

lu
es
.

Ps
yc
hi
at
ri
c

sy
m
p
to
m
s

N
um

b
er

of
st
ud

ie
s

Sa
m
p
le

si
ze

H
et
er
og

en
ei
ty
,

I2
(%

),
P

Pa
ti
en

t
sa
m
p
le

C
hi
ne

se
SC

L-
90

-R
no

rm
s

C
oh

en
’s
d

Z
P

Eg
g
er
’s
te
st
,t
,P

Po
ol
ed

m
ea

n
(9
5%

C
I)

St
an

d
ar
d

d
ev

ia
ti
on

M
ea

n
St
an

d
ar
d

d
ev

ia
ti
on

CO
VI
D
-1
9
pa
tie
nt
s
du
rin
g
th
e
ac
ut
e
st
ag
e

So
m
at
iz
at
io
n

11
16
75

99
.9
,<

0.
00
1

2.
17

(1
.8
6,
2.
48
)

0.
16

1.
37

0.
46

2.
33

14
1.
39

<
0.
00
1

0.
18
7,
0.
85
6

O
bs
es
si
ve
-c
om

pu
ls
iv
e

9
10
03

99
.6
,<

0.
00
1

2.
07

(1
.8
1,
2.
33
)

0.
13

1.
66

0.
58

0.
98

61
.3
3

<
0.
00
1

N
A

In
te
rp
er
so
na
l

se
ns
iti
vi
ty

9
10
03

99
.6
,<

0.
00
1

2.
03

(1
.7
1,
2.
35
)

0.
16

1.
51

0.
55

1.
28

72
.0
9

<
0.
00
1

N
A

D
ep

re
ss
io
n

10
16
55

99
.9
,<

0.
00
1

2.
08

(1
.6
5,
2.
52
)

0.
22

1.
45

0.
53

1.
56

87
.1
8

<
0.
00
1

0.
36
0,
0.
72
8

A
nx
ie
ty

11
16
75

99
.7
,<

0.
00
1

2.
23

(1
.8
6,
2.
59
)

0.
19

1.
4

0.
48

2.
27

13
0.
90

<
0.
00
1

1.
00
8,
0.
34
0

H
os
til
ity

10
10
23

99
.7
,<

0.
00
1

1.
89

(1
.5
3,
2.
25
)

0.
19

1.
48

0.
57

0.
97

52
.8
7

<
0.
00
1

1.
36
9,
0.
20
8

Ph
ob

ic
an
xi
et
y

8
93
3

99
.7
,<

0.
00
1

2.
10

(1
.8
6,
2.
33
)

0.
12

1.
23

0.
39

3.
01

16
3.
57

<
0.
00
1

N
A

Pa
ra
no

id
id
ea
tio

n
8

93
3

99
.9
,<

0.
00
1

1.
69

(1
.1
0,
2.
27
)

0.
30

1.
41

0.
50

0.
68

25
.8
2

<
0.
00
1

N
A

Ps
yc
ho

tic
is
m

8
93
3

99
.8
,<

0.
00
1

1.
68

(0
.9
4,
2.
42
)

0.
38

1.
34

0.
44

0.
83

26
.1
3

<
0.
00
1

N
A

A
pp

et
ite

an
d
sl
ee
p

4
80
0

97
.1
,<

0.
00
1

2.
27

(1
.8
3,
2.
72
)

0.
23

1.
51

0.
58

1.
74

80
.1
2

<
0.
00
1

N
A

CO
VI
D
-1
9
su
rv
iv
or
s
du
rin
g
th
e
ve
ry

ea
rly

st
ag
e
of

re
co
ve
ry

So
m
at
iz
at
io
n

2
30

94
.7
,<

0.
00
1

1.
59

(0
.9
6,
2.
21
)

0.
32

1.
37

0.
46

0.
55

3.
70

<
0.
00
1

N
A

O
bs
es
si
ve
-c
om

pu
ls
iv
e

2
30

98
.0
,<

0.
00
1

1.
75

(0
.8
4,
2.
66
)

0.
47

1.
66

0.
58

0.
17

1.
03

0.
23
4

N
A

In
te
rp
er
so
na
l

se
ns
iti
vi
ty

2
30

97
.0
,<

0.
00
1

1.
73

(0
.8
2,
2.
64
)

0.
47

1.
51

0.
55

0.
43

2.
55

0.
01
6

N
A

D
ep

re
ss
io
n

2
30

97
.2
,<

0.
00
1

1.
66

(0
.8
4,
2.
48
)

0.
42

1.
45

0.
53

0.
44

2.
72

0.
01
0

N
A

A
nx
ie
ty

2
30

94
.8
,<

0.
00
1

1.
67

(0
.9
8,
2.
35
)

0.
35

1.
4

0.
48

0.
64

4.
18

<
0.
00
1

N
A

H
os
til
ity

2
30

95
.6
,<

0.
00
1

1.
65

(0
.9
6,
2.
33
)

0.
35

1.
48

0.
57

0.
36

2.
64

0.
01
2

N
A

Ph
ob

ic
an
xi
et
y

2
30

96
.2
,<

0.
00
1

1.
49

(0
.8
6,
2.
12
)

0.
32

1.
23

0.
39

0.
73

4.
47

<
0.
00
1

N
A

Pa
ra
no

id
id
ea
tio

n
2

30
96
.3
,<

0.
00
1

1.
60

(0
.9
5,
2.
25
)

0.
33

1.
41

0.
5

0.
45

3.
17

0.
00
3

N
A

Ps
yc
ho

tic
is
m

2
30

99
.0
,<

0.
00
1

1.
53

(0
.8
2,
2.
23
)

0.
36

1.
34

0.
44

0.
47

2.
85

0.
00
7

N
A

A
pp

et
ite

an
d
sl
ee
p

1
16

N
A

1.
43

(1
.3
2,
1.
54
)

0.
06

1.
51

0.
58

0.
19

5.
43

<
0.
00
1

N
A

SA
RS

pa
tie
nt
s
du
rin
g
th
e
ac
ut
e
st
ag
e

So
m
at
iz
at
io
n

7
96
4

95
.5
,<

0.
00
1

1.
96

(1
.6
9,
2.
23
)

0.
14

1.
42

0.
44

1.
65

48
.7
1

<
0.
00
1

N
A

O
bs
es
si
ve
-c
om

pu
ls
iv
e

7
96
4

98
.3
,<

0.
00
1

1.
83

(1
.4
3,
2.
23
)

0.
21

1.
66

0.
52

0.
43

12
.4
4

<
0.
00
1

N
A

In
te
rp
er
so
na
l

se
ns
iti
vi
ty

7
96
4

99
.1
,<

0.
00
1

1.
72

(1
.3
4,
2.
10
)

0.
19

1.
51

0.
49

0.
55

15
.9
8

<
0.
00
1

N
A

D
ep

re
ss
io
n

7
96
4

98
.1
,<

0.
00
1

2.
01

(1
.6
9,
2.
33
)

0.
16

1.
50

0.
47

1.
44

42
.1
2

<
0.
00
1

N
A

A
nx
ie
ty

7
96
4

99
.3
,<

0.
00
1

2.
01

(1
.3
8,
2.
64
)

0.
32

1.
34

0.
39

1.
88

49
.1
4

<
0.
00
1

N
A

H
os
til
ity

7
96
4

97
.8
,<

0.
00
1

1.
65

(1
.3
8,
1.
92
)

0.
14

1.
49

0.
51

0.
43

12
.7
9

<
0.
00
1

N
A

Ph
ob

ic
an
xi
et
y

7
96
4

99
.7
,<

0.
00
1

1.
68

(1
.0
5,
2.
31
)

0.
32

1.
27

0.
39

1.
15

30
.0
3

<
0.
00
1

N
A

Pa
ra
no

id
id
ea
tio

n
7

96
4

98
.6
,<

0.
00
1

1.
45

(1
.2
2,
1.
69
)

0.
12

1.
44

0.
47

0.
04

1.
27

0.
17
8

N
A

Ps
yc
ho

tic
is
m

7
96
4

98
.9
,<

0.
00
1

1.
50

(1
.1
7,
1.
83
)

0.
17

1.
33

0.
39

0.
56

16
.0
8

<
0.
00
1

N
A

Xie et al. Translational Psychiatry          (2021) 11:290 Page 6 of 10



Ta
b
le

2
co
nt
in
ue

d

Ps
yc
hi
at
ri
c

sy
m
p
to
m
s

N
um

b
er

of
st
ud

ie
s

Sa
m
p
le

si
ze

H
et
er
og

en
ei
ty
,

I2
(%

),
P

Pa
ti
en

t
sa
m
p
le

C
hi
ne

se
SC

L-
90

-R
no

rm
s

C
oh

en
’s
d

Z
P

Eg
g
er
’s
te
st
,t
,P

Po
ol
ed

m
ea

n
(9
5%

C
I)

St
an

d
ar
d

d
ev

ia
ti
on

M
ea

n
St
an

d
ar
d

d
ev

ia
ti
on

SA
RS

su
rv
iv
or
s
du
rin
g
th
e
ve
ry

ea
rly

st
ag
e
of

re
co
ve
ry

So
m
at
iz
at
io
n

7
55
2

83
.8
,<

0.
00
1

1.
74

(1
.5
8,
1.
90
)

0.
08

1.
42

0.
44

1.
01

30
.0
2

<
0.
00
1

N
A

O
bs
es
si
ve
-c
om

pu
ls
iv
e

7
55
2

93
.7
,<

0.
00
1

1.
79

(1
.5
5,
2.
02
)

0.
12

1.
66

0.
52

0.
33

9.
67

<
0.
00
1

N
A

In
te
rp
er
so
na
l

se
ns
iti
vi
ty

7
55
2

95
.4
,<

0.
00
1

1.
66

(1
.4
0,
1.
92
)

0.
13

1.
51

0.
49

0.
41

11
.5
7

<
0.
00
1

N
A

D
ep

re
ss
io
n

7
55
2

95
.6
,<

0.
00
1

1.
76

(1
.4
7,
2.
05
)

0.
15

1.
50

0.
47

0.
74

20
.5
2

<
0.
00
1

N
A

A
nx
ie
ty

7
55
2

89
.3
,<

0.
00
1

1.
70

(1
.5
1,
1.
89
)

0.
10

1.
34

0.
39

1.
27

36
.6
3

<
0.
00
1

N
A

H
os
til
ity

7
55
2

94
.9
,<

0.
00
1

1.
61

(1
.3
5,
1.
86
)

0.
13

1.
49

0.
51

0.
32

9.
08

<
0.
00
1

N
A

Ph
ob

ic
an
xi
et
y

7
55
2

93
.3
,<

0.
00
1

1.
42

(1
.2
5,
1.
59
)

0.
09

1.
27

0.
39

0.
53

15
.5
5

<
0.
00
1

N
A

Pa
ra
no

id
id
ea
tio

n
7

55
2

90
.7
,<

0.
00
1

1.
46

(1
.3
1,
1.
62
)

0.
08

1.
44

0.
47

0.
07

2.
10

0.
04
4

N
A

Ps
yc
ho

tic
is
m

7
55
2

93
.9
,<

0.
00
1

1.
48

(1
.3
0,
1.
66
)

0.
09

1.
33

0.
39

0.
53

15
.2
2

<
0.
00
1

N
A

SA
RS

su
rv
iv
or
s
du
rin
g
th
e
ea
rly

st
ag
e
of

re
co
ve
ry

So
m
at
iz
at
io
n

4
29
1

0.
0,
0.
42
7

1.
60

(1
.5
1,
1.
68
)

0.
04

1.
42

0.
44

0.
57

17
.0
0

<
0.
00
1

N
A

O
bs
es
si
ve
-c
om

pu
ls
iv
e

4
29
1

42
.3
,0
.1
58

1.
76

(1
.6
8,
1.
85
)

0.
04

1.
66

0.
52

0.
28

8.
44

<
0.
00
1

N
A

In
te
rp
er
so
na
l

se
ns
iti
vi
ty

4
29
1

31
.0
,0
.2
26

1.
55

(1
.4
8,
1.
63
)

0.
04

1.
51

0.
49

0.
13

3.
88

<
0.
00
1

N
A

D
ep

re
ss
io
n

4
29
1

71
.2
,0
.0
15

1.
65

(1
.4
9,
1.
81
)

0.
08

1.
50

0.
47

0.
45

12
.6
8

<
0.
00
1

N
A

A
nx
ie
ty

4
29
1

73
.6
,0
.0
10

1.
57

(1
.4
0,
1.
74
)

0.
09

1.
34

0.
39

0.
82

22
.4
5

<
0.
00
1

N
A

H
os
til
ity

4
29
1

59
.5
,0
.0
60

1.
45

(1
.3
4,
1.
56
)

0.
06

1.
49

0.
51

0.
11

3.
20

0.
00
2

N
A

Ph
ob

ic
an
xi
et
y

4
29
1

41
.7
,0
.1
61

1.
37

(1
.2
9,
1.
45
)

0.
04

1.
27

0.
39

0.
37

10
.9
6

<
0.
00
1

N
A

Pa
ra
no

id
id
ea
tio

n
4

29
1

0.
0,
0.
40
4

1.
37

(1
.3
0,
1.
44
)

0.
04

1.
44

0.
47

0.
22

6.
60

<
0.
00
1

N
A

Ps
yc
ho

tic
is
m

4
29
1

71
.7
,0
.0
14

1.
32

(1
.2
0,
1.
44
)

0.
06

1.
33

0.
39

0.
02

0.
64

0.
32
5

N
A

SA
RS

su
rv
iv
or
s
du
rin
g
th
e
la
te

st
ag
e
of

re
co
ve
ry

So
m
at
iz
at
io
n

1
48

N
A

1.
65

(1
.3
7,
1.
93
)

0.
98

1.
42

0.
44

0.
30

1.
62

0.
10
7

N
A

O
bs
es
si
ve
-c
om

pu
ls
iv
e

1
48

N
A

1.
59

(1
.3
9,
1.
79
)

0.
71

1.
66

0.
52

0.
11

0.
68

0.
31
7

N
A

In
te
rp
er
so
na
l

se
ns
iti
vi
ty

1
48

N
A

1.
64

(1
.4
3,
1.
86
)

0.
76

1.
51

0.
49

0.
20

1.
18

0.
19
9

N
A

D
ep

re
ss
io
n

1
48

N
A

1.
55

(1
.3
4,
1.
76
)

0.
75

1.
50

0.
47

0.
08

0.
46

0.
35
9

N
A

A
nx
ie
ty

1
48

N
A

1.
50

(1
.3
0,
1.
70
)

0.
72

1.
34

0.
39

0.
28

1.
53

0.
12
3

N
A

H
os
til
ity

1
48

N
A

1.
46

(1
.1
8,
1.
74
)

0.
98

1.
49

0.
51

0.
04

0.
21

0.
39
0

N
A

Ph
ob

ic
an
xi
et
y

1
48

N
A

1.
36

(1
.1
1,
1.
61
)

0.
89

1.
27

0.
39

0.
13

0.
70

0.
31
2

N
A

Pa
ra
no

id
id
ea
tio

n
1

48
N
A

1.
45

(1
.2
1,
1.
69
)

0.
84

1.
44

0.
47

0.
01

0.
08

0.
39
8

N
A

Ps
yc
ho

tic
is
m

1
48

N
A

1.
41

(1
.1
4,
1.
68
)

0.
95

1.
33

0.
39

0.
11

0.
58

0.
33
7

N
A

N
A
no

t
ap

pl
ic
ab

le
.

Xie et al. Translational Psychiatry          (2021) 11:290 Page 7 of 10



chloroquine and steroids could induce psychotic epi-
sodes55,56. We speculate that various severe psychiatric
symptoms of COVID-19 are more likely to be the result of
the joint effects of the abovementioned factors.
The relatively lower severity of psychiatric symptoms in

SARS than in COVID-19 patients might be ascribed to the
different psychosocial impacts of the two coronavirus
diseases. For example, the SARS epidemic mainly affected
people of Asian countries, but the COVID-19 pandemic
has been a global crisis, affecting people of nearly all
countries in the world. Compared to SARS, COVID-19
has quicker and wider transmission, disproportionate
effects on older adults, and a high case-fatality rate in
older adults57, and therefore, COVID-19 patients may
have higher levels of psychological distress and fears of
death than SARS patients. This may also explain why
phobia was the most severe psychiatric symptom in

COVID-19 patients. Because of physical complications
and discomfort caused by coronavirus diseases, severe
symptoms of somatization with acute COVID-19 and
SARS are expected. In addition, unlike the SARS epidemic
in 2003, the ongoing COVID-19 pandemic is occurring
concurrently with an “infodemic”, where misinformation
and disinformation can be easily and quickly disseminated
via social media platforms58, which may further exacer-
bate the poor mental health of COVID-19 patients.
The reduced severity of psychiatric symptoms in

COVID-19 and SARS patients from the acute stage to the
late recovery stage suggests that psychiatric symptoms in
the acute stage are mainly acute stress reactions and are
therefore transient. These results indicate the importance
of early mental health and psychosocial services at the
stage of inpatient treatment. Nevertheless, the persistence
of several psychiatric symptoms in SARS survivors
throughout recovery might suggest the necessity of addi-
tional psychiatric symptom assessment and mental health
services for the rehabilitation of COVID-19 survivors.
Some postdischarge psychosocial factors may increase the
risk of depression and other mental health problems in
SARS survivors; for example, stigma associated with SARS
and financial loss or even unemployment due to the past
history of SARS infection. A recently published prognosis
study reported that COVID-19 survivors were still suf-
fering from fatigue, muscle weakness, sleep difficulties,
depression, and anxiety 6 months after acute infection16.
These findings are consistent with the residual psychiatric
symptoms in recovered COVID-19 and SARS survivors in
our study, such as somatization and anxiety.
This study has some limitations. First, the quality

assessment results of the included studies suggest that, to
a certain extent, these included studies are at risk of bias,
so we must be cautious in generalizing the study findings.
Second, owing to the lack of SCL-90-R data from COVID-
19 survivors during late recovery, and the very limited
SCL-90-R data from SARS survivors during late recovery,
more studies are warranted to investigate psychiatric
symptoms of COVID-19 survivors, particularly long-term
prospective studies. Third, since most of the included
studies excluded severe or critical patients with cor-
onavirus diseases, our study may underestimate the
severity of psychiatric symptoms of patients with COVID-
19 and SARS. Fourth, the present study focused on psy-
chiatric symptoms based only on a self-rating scale only,
the SCL-90-R, so data on psychiatric symptoms of
COVID-19 patients who were illiterate and cognitively
impaired were unavailable. Future studies using detailed
comprehensive psychiatric interviews would provide a
more comprehensive picture of the profile of psychiatric
symptoms of COVID-19. Fifth, the participants in the
studies included in this meta-analysis were all Chinese
patients with coronavirus diseases. Because sociocultural
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factors play an important role in the clinical manifesta-
tions of mental health problems, caution is needed when
generalizing our results to COVID-19 patients in coun-
tries other than China. Finally, as shown in Table 2, high
levels of heterogeneity were detected in most meta-
analyses. However, due to the limited number of included
studies in each meta-analysis, we were not able to perform
subgroup analysis to identify factors associated with the
severity of each psychiatric symptom. It is worth noting
that our study provided only an overall profile of the
psychiatric symptoms of COVID-19, not a detailed profile
of psychiatric symptoms.
In summary, a wide spectrum of severe psychiatric

symptoms occur in COVID-19 patients, and most
symptoms are still mild-to-medium during very early
recovery. Based on SCL-90-R data from SARS patients
and survivors, the severity of psychiatric symptoms of
COVID-19 may decline following discharge, but some
symptoms could persist for a long time during the con-
valescent stage. These findings suggest the urgent need of
patients for extensive mental health services and psy-
chological crisis intervention during the acute stage of
COVID-19. Furthermore, it is also important to periodi-
cally monitor the psychiatric symptoms and provide
psychosocial support, and psychiatric consultation and
treatment (when necessary) for COVID-19 survivors
during their convalescent stage. In addition, more
research is needed to examine the longitudinal changes in
psychiatric symptoms of COVID-19 survivors.
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