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Abstract

Purpose: We aimed to assess the prevalence rate (PR) of depression, anxiety,
posttraumatic stress disorder (PTSD), insomnia, distress, and fear of cancer pro-
gression/recurrence among patients with cancer during the COVID-19 pandemic.
Methods: Studies that reported the PR of six psychological disorders among cancer
patients during the COVID-19 pandemic were searched in PubMed, Embase, Psy-
cINFO, and Web of Science databases, from January 2020 up to 31 January 2022.
Meta-analysis results were merged using PR and 95% confidence intervals, and
heterogeneity among studies was evaluated using I? and Cochran's Q test. Publi-
cation bias was examined using funnel plots and Egger's tests. All data analyses
were performed using Statal4.0 software.

Results: Forty studies with 27,590 participants were included. Pooled results
showed that the PR of clinically significant depression, anxiety, PTSD, distress,
insomnia, and fear of cancer progression/recurrence among cancer patients were
32.5%, 31.3%, 28.2%, 53.9%, 23.2%, and 67.4%, respectively. Subgroup analysis
revealed that patients with head and neck cancer had the highest PR of clinically
significant depression (74.6%) and anxiety (92.3%) symptoms. Stratified analysis
revealed that patients with higher education levels had higher levels of clinically
significant depression (37.2%). A higher level of clinically significant PTSD was
observed in employed patients (47.4%) or female with cancer (27.9%).
Conclusion: This meta-analysis evaluated the psychological disorders of cancer
patients during the COVID-19 outbreak. Therefore, it is necessary to develop
psychological interventions to improve the mental health of cancer patients during

the pandemic.
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anxiety, cancer, COVID-19, depression, distress, fear of cancer progression/recurrence,
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1 | INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic poses a serious
threat to public health globally and is a time of unprecedented psy-
chosocial disorder for many people.*? Due to the uncertainty of
COVID-19, the psychology and spirit of individuals have been
affected.® People are worried about becoming infected and how long
the pandemic will last. Dong et al.# reported potential causes for the
increased psychological problems in the general population during
this pandemic. The virus has an uncertain incubation and may be
accompanied by asymptomatic transmission, causing additional anx-
iety and fear among the public. The World Health Organization
(WHO) declared that the prevalence of psychological disorder in the
general population has risen dramatically worldwide and will become
a global burden.®

Psychological disorder is common in cancer patients and is
associated with poor health outcomes,® and approximately 30%-
50% of cancer patients suffer from psychological distress.” Owing
to the immunosuppression induced by cancer and the treatment,
patients with cancer are more susceptible to COVID-19 infection;
meanwhile, cancer patients may exhibit a higher risk of death if
they infected.® In addition, the reduction in services and delayed
or missed counseling and treatment due to the shortage of medical
resources has further adverse impacts on the mental health of

910 loneliness

cancer patients. Meanwhile, caused by social
distancing further affect the emotional well-being.'* Evidence
suggests that the COVID-19 pandemic exacerbates the psycho-
logical disorder of cancer patients.!? Bargon'® compared the psy-
chological states of breast cancer patients and survivors before
and during the outbreak and found that emotional functioning
deteriorated in these patients, and loneliness increased in nearly
half of them. Taken together, illness and COVID-19 are dual
challenges for cancer patients. Maintaining a stable psychological
state is key to ensuring that patients can receive effective cancer
treatment. Given the vulnerability of cancer patients to psycho-
logical disorders, their psychological changes during COVID-19
infection need to receive increased attention from caregivers and
social organizations.'*

Individuals affected by this pandemic may experience psycho-
logical distress, such as anxiety, stress, depression, insomnia, and
suicidal behavior.®® A previously published meta-analysis revealed
the prevalence of depression and anxiety among patients with cancer
during the COVID-19 outbreak.*® However, the impact of COVID-19
on other psychological disorder in cancer patients has not been
systematically studied. Therefore, we performed an updated meta-
analysis to determine the prevalence rate (PR) of psychological dis-
orders in cancer patients during the COVID-19 outbreak, including
anxiety, depression, posttraumatic stress disorder (PTSD), insomnia,
distress, and fear of cancer progression/recurrence. Our research will
help support the development of policy interventions to mitigate
psychological issues among cancer patients during COVID-19

pandemic.

2 | METHODS

This meta-analysis was performed in accordance with the Preferred
Reporting Items for Meta-Analyses (PRISMA) guidelines and was
registered with PROSPERO (CRD42022308459). All analyses were
based on previous published studies, thus no ethical approval and
patient consent are required for this meta-analysis.

2.1 | Data source and retrieval strategy

Candidate studies were searched from PubMed, Embase, PsycINFO,
and Web of Science databases from 1 January 2020 and 31 January
2022, without language restrictions. The following search algorithms
were applied: (“depression” OR “distress” OR “stress” OR “anxiety”
OR “post-traumatic stress symptoms” OR “post-traumatic stress
disorder” OR “burnout” OR “psychological’) AND (“neoplasm” OR
“cancer” OR “tumor” OR “tumour”) AND (“COVID-19" OR “SARS-
CoV-2" OR “severe acute respiratory syndrome coronavirus 2”). The
retrieval strategy was adjusted according to the characteristics of
each database (Tables S1-S4). Further, to obtain more potential
studies that could be used for meta-analysis, we manually searched
the literature and reference lists of relevant reviews and included

studies.

2.2 | Selection criteria
The following criteria for inclusion were applied: (1) cancer patients
were pathologically diagnosed or treated in the hospital; (2) or
studies reported the PR of at least one mental health outcomes:
anxiety, depression, PTSD, insomnia, distress, and fear of cancer
progression/recurrence during COVID-19 pandemic; (3) the cut-off
value for the mental health status of patients evaluated by the Pa-
tient Health Questionnaire-9 (PHQ-9), Impact of Event Scale-Revised
(IES-R), Insomnia Severity Index (ISl), and other scales was reported;
and (4) research designs were cross-sectional or cohort studies.
The exclusion criteria were as follows: (1) mental status scores in
patients with cancer were reported as mean + SD, not PR, and (2) non-
treatise literature such as letters, reviews, and comments. Further-
more, for duplicate publications or multiple articles with the same data,

we only included articles with the most complete information.

2.3 | Data extraction and quality assessment

Two researchers independently extracted information from each
study, including the first author, publication year, research area,
socio-demographic information (gender, age, sample size, marital
status, education, and employment status), study type, type and stage
of cancer, measurement scales, and cut-off value. After data extrac-

tion, inconsistencies were resolved through discussion.
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The Joanna Briggs Institute (JBI), containing nine items, was used
to perform a bias risk assessment.'” Each item can be judged as “yes,”
“no,” and “unclear or not applicable,” corresponding to “low risk,”
“high risk,” and “unclear risk.” In brief, a study with at least one item
at “high risk” is defined as “high” risk of bias; studies with at least
three items at “unclear risk” are defined as “unclear” risk of bias; the
remaining studies are regarded as “low” risk of bias.

24 | Statistical analysis

The prevalence of each mental health outcome in cancer patients
was evaluated using PR with a 95% confidence interval (Cl).
P < 0.05 and/or I? > 50% represented significant heterogeneity
between studies, and a random-effects model was used to merge
the effect size. p > 0.05 and I? < 50% represented no heteroge-

neity, and a fixed-effects model was applied. To explore the source

WILEY_ 2

of heterogeneity, a subgroup analysis was conducted according to
several variables (area, scale, risk of bias, cancer type, gender,
marital status, education level, and employment status). Publication
bias was examined using funnel plots and Egger's tests.'® All meta-
analyses were performed using the Stata14.0 software (Stata Corp,
College Station).

3 | RESULTS

3.1 | Study selection

A flowchart of the search results is shown in Figure 1. A total of 920,
1,671, 88, and 1433 articles were preliminarily screened in the
PubMed, Embase, PsycINFO, and Web of Science databases,
respectively. Then, 2867 duplicate records and 2867 articles that did
not meet the inclusion criteria were deleted. Finally, 40 studies were

Records excluded
(n=2813)

A 4

Full-text articles excluded
with reasons (n = 14)

8 Outcomes were the
mean score of
psychological scale;

3 Not original articles;

2 Without available data;
1 Duplicated study.

'
Records identified through database searching (n =4112)
_s PubMed (n=920), PsycINFO (n=88), Embase (n=1671), Web of Science (n=1433)
T
ke
o=
-
c
7}
E]
L ) Records after duplicates removed
(n =2867)
'
0o
£
c
8 A\ 4
S
w Records screened
title/abstract (n =2867)
4
= )
E‘ v
:'?D Full-text articles assessed
fry for eligibility
(n=54)
G
)
v
ki
s Studies included in
E quantitative synthesis
- (meta-analysis)
(n=40)
O

FIGURE 1 Flowchart of study selection according to the PRISMA guidelines
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included in this meta-analysis. The summarized psychological health

N B & status is presented in Table S5.
S - 59 £
"%y S8 ¢
- Zz 5 < T8 <
o . & > 0 9 B« .« 4. .
g8 ©RBE 2¢g ° 3.2 | Characteristics of each included study
g5 x oz 3 » e
n v Z zZ < N k]
(%]
= 2 The detailed characteristics of the 40 included studies are presented
'§o g in Table 1. Among these, although four studies?®3>444? were cohort
‘s 5 'g g - 57‘ studies, this study only extracted data at a certain time point for
§ § _% I % § > meta-analysis. These studies were conducted in China, Italy, the
(= = Zz I om
° _§ Netherlands, America, Canada, and other countries. A total of
g 27,590 cases were included, and the sample size of each study
3 -‘z{ 2 ranged from 14 to 6231 participants. As for risk of bias,
(=) =
% ’—g g E S 11'24,27,29,31,34,37,38,40,47,50,56 14’23,25,28,32,33,35,41744,49,52,54,55 and
g2 o o PN ¥ 1519-222630.36,39.45:46:48,51.53 gt djes had high, unclear, and low risks,
w D z Z — o} . 3 . .
IS respectively (Table S6). Overall, the risk of bias for the included
> e
s & é studies was relatively small, indicating moderate methodological
> » -
22 E g quality.
c O ¢ <
©c o35 ¢ [@] o
55X 3 frg) s}
82228 N Ing 19
s€£0w < Ny 2
T ¥9 . N £ v = B .
SR ~ @ g 3.3 | Results of meta-analysis and subgroup
v
2 .
= £ analysis
52 I
25 3 9 4] .
EE 3 o . = g 3.3.1 | Depression
=5 & z z & =
E
\ - 2 A total of 28 studies reported the PR of depression among cancer
15 L § _§ patients. The pooled result was 32.5% (95% Cl: 0.263, 0.392,
n o o
g A : 3 ) 3 Figure 2A), with a significant heterogeneity (1% = 98.771%, P < 0.001).
.o - Al >
g % g NS ~ *8' In a subgroup analysis, there were significant differences among
g g 7\ % g £ g § § different evaluation scales (P < 0.01, Figure 2B), and the PR of
N O O O o
L 3, E * § & ’o\? + o depression ranged from 19.2% (95% Cl: 0.141, 0.249) to 75.6% (95%
= — mn wn
i’o g ﬂzf g § Y Cl: 0.356, 0.992). Moreover, significant differences among patients
‘;?; with different types of cancer were observed (P < 0.01, Figure 2C).
S g Among these, patients with head and neck cancer had the highest PR
§ 3 © E for depression (74.6%, 95% Cl: 0.658, 0.825). However, we found no
o
m ﬁ °Z‘ g g < statistically significant differences in the subgroup analysis by area or
= 5 [~4
§ o ooi § g’ z risk of bias (P > 0.05, Figure S1A and S1B).
S o N K3}
T
— €
) -
83 2 2 g 2 |3 332 | Anxiet
£ 8 818 g | 8 32 | Anxiety
€
L
Ty A total of 34 studies reported the anxiety prevalence for cancer
s g Bl C g g patients; the pooled PR of anxiety was 31.3% (95%: 0.254, 0.375,
£ S S & = o Figure 3A), and the heterogeneity among studies was significant
T
& (P = 98.975%, P < 0.001). Significant results were found in the
§ subgroup analysis using different scales (P < 0.01, Figure 3B),
§ § revealing that the PR of anxiety ranged from 18.4% (95% Cl: 0.136,
-% 3 0.237) to 50.9% (95% Cl: 0.293, 0.723). Moreover, the PR of anxiety
(32
S EH 3‘_. "‘8 i O - varied significantly among patients with different types of cancer
= R T
- § § Q § g g g (P < 0.01, Figure 3C), and patients with head and neck cancer were
f a % % < *5 ‘Z’ ‘;’ associated with the highest rate of anxiety (92.3%, 95% Cl: 0.891,
> - - - = >
2 B g :’c: :’c: % _‘g % "% 0.955). However, subgroup analyses by area and risk of bias were not
2
- W e > e > é:: £ £ significant (P > 0.05; Figures S2A and S2B).
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( A) Pooled prevalence of depression
%
Sty e Gancer Sele  Cutoff PR (95% C1) Weight
Arubei, T 2021 oq Mixed oass21 210 —— 0220(0.165.0289) 365
Asrieta, 0 2021 Mexico ‘Thoracic DASS-21 25 0.308(0.232,0.388) 361
Balumno, 02021 taly Mixed HADSD 28 | 0440(0365,0517) 365
Bo0, M 2021 crina Hematdogical  PHQ.9 210 ® ! 0109(0.008,0.120) 380
Baverle, A2021 Gomany  Mixed PHO2 2 - 0167(0.111,0239) 362
Chen, 612020 china Mixed sos a3 | —— 0745 (0694,0792) 372
Chen, X201 crina  Breast PHas 210 = ! 0216 0.185,0248) 377
Foro, M 2021 usa R PHOZ 28 —_— 0262(0.156,0391) 338
Fomer, D2021 Canada  Mixed HADS.D 28 —_— 04200.477,0711) 247
Frey, MK 2020 UsA Gynaecological HADS-D 28 - 0265 (0.229,0.304) 375
Gultekin, M 2021 Euope  Gynaecological HADSD 28 H - 0512(0484,0540) 378
Hu. L2020 choa  Mixed PHaS 210 - ! 0173(0117,02¢2) 363
Jacobson, G 2021 UK Mixed PHOS 210 —— 0.429(0336.0526) 356
Juanjuan, L2020 Crina Breast PHQO 210 - 0220(0.169,0250) 376
Levy, 12021 Israel Hematological  PHQ-9 210 | - 0422(0.373,0471) 374
Lov, SC 2020 Chna  Heagandneck SOS 253 ! — 10000538, 1000) 336
Massicotte, V 2021 Canada  Breast HADSD 27 — 0167 (0064,0328) 313
Nardone, V2021 taly Mixed B2 et P —— 0551(0436,0664) 348
Ng.DWL 2020 Honghong  Breast HADSD 28 —— 1 0097 (0040,0190) 344
Rodrgues-Olveira, L2021 Brazil Hesdandneck  HADSD 28 B 0220(0.115,0360) 330
Romio, F 2020 ay Hematdogical  HADSD 28 —_— 0312(0211,0427) 346
Toquero, P 2021 Spain Mixed HADS-D 24 : — 0587 (0.486,0.682) 354
Turgeman, 12021 Iscael Mixed HADS-D 28 —— 0238(0.175,0310) 363
van de PollFranse, LV 2021 Netherands  NR HADSD 28 ® | 0099(0.090,0.109) 380
Wang, 2020 cha  Mixea PHas 37 ® ! 0234(0224,024) 380
Wong, LP 2021 Molaysia  Mixed HADSD 58 - ! 0204(0.174,0238) 376
Yang, L2021 crina Mixed sos  as - 0338(0260,0388) 373
Yang, 512021 crina Thyrid PHOS 25 e 03%8(0276.0405) 368
Overal (2= 96.771%, p = 0.000) <> 0325(0263,0392) 10000
T T T T T T
0 2 4 6 8 1
(c Subgroup analysis by different cancer types
%
Study Area Cancer Scale  Cutoff PR (95% CI) Weight
e i

Alrubai, T 2021 Iraq Mixed DASS-21 210 - ! 0.220 (0.165, 0.284) 3.66
Bafunno, D 2021 Italy Mixed HADS-D 28 | 0.440 (0.365, 0.517) 3.65
Baverle, A 2021 Germany  Mixed PHQ2 23 —- 0.167 (0.111, 0.236) 362
Chen, GL 2020 China ~ Mixed SDS 253 ! — 0.745 (0.694, 0792) 3.72
Forner, D 2021 Canada Mixed HADS-D 28 —_———— 0.429 (0.177, 0.711) 2.47
Hu, L 2020 China Mixed PHQ-9 210 —— ' 0.173(0.117, 0.242) 3.63
Jacobson, C 2021 UK Mixed PHQ8 210 —— 0.429 (0:335, 0.526) 356
Nardone, V 2021 Italy Mixed BDI-2 214 i — 0.551 (0.434, 0.664) 3.46
Toquero, P 2021 Spain  Mixed HADSD 24 i —_— 0,587 (0.486, 0.682) 3.54
Turgeman, | 2021 Israel Mixed HADS-D 28 —_— 0238(0.175, 0310) 363
Wang, Y 2020 China Mixed PHQ9 27 . 0.234 (0.224, 0.245) 3.80
Wong, LP 2021 Malaysia  Mixed HADS-D >8 - 0.204 (0.174, 0.238) 3.76
Yang, L 2021 China  Mixed sos 253 —— 0.338 (0.290, 0.338) 3.73
Subtotal (12 = 97.652%, p = 0.000) - 0355 (0.264, 0.451) 46.24

|
Thoracic 1
Arteta, 02021 Mexico  Thoracc ~ DASS21 25 —— 0.306 (0:232, 0.388) 361

1

'
Hematological '
Bao, M 2021 China  Hematological PHQ-9 210 - ! 0.109 (0.098, 0.120) 3.80
Levy, 12021 Israel Hematological PHQ-9 210 | 0.422(0.373, 0.471) 3.74

Romilo, F 2020

Italy Hematological HADS-D 28
Subtotal (12 = 99.064%, p = 0.000)

0312 (0.211,0427) 346
0267 (0.084, 0.543) 10.99

WILEY__ L

(B) Subgroup analysis by different scales
%
Study Area Cancer Scale  Cutoff PR (95% CI) Weight
DASS21 T
Alrubai, T 2021 Iraq Mixed DASS21 210 - 0.220(0.165,0284) 3.66
Arieta, 02021 Mexico  Thoracic DASS21 25 —— 0306 (0.232,0388) 361
Sublotal (12=.%,p=.) < 0.255 (0210, 0.302) 7.28
'
HADS-D '
Bafunno, D 2021 taly Mixed HADSD 28 | —— 0,440 (0365,0517) 365
Forner, D 2021 Canada Mixed HADS-D 28 —_— 0.429(0.177,0.711) 247
UsA Gynaecological HADS-D 28 - 0265(0229,0304) 375
Gultekin, M 2021 Europe Gynaecological HADS-D 28 i - 0.512(0.484, 0.540) 3.78
Massicotte, V 2021 Canada Breast HADS-D 27 Ly s | 0.167 (0.084, 0.328) 3.13
Ng, DWL 2020 HongKong ~ Breast HADSD 28 ——— ' 0.097 (0.040, 0.190) 3.44
Rodrigues-Oliveira, L 2021  Brazil Head and neck HADS-D 28 —_— 0.220 (0.115,0.360) 3.30
Romito, F 2020 taly Hematological HADS-D 28 —— 0312(0211,0427) 346
Toquero, P 2021 Spain Mixed HADS-D 24 1 —— 0.587 (0.486, 0.682) 3.54
Turgeman, 1 2021 Israel Mixed HADS-D 28 —_—— 0.238 (0.175,0.310) 363
van de Poll-Franse, LV 2021 Netherlands NR HADS.D 28 - ' 0,099 (0.090,0.109) 380
Wong, LP 202 Malaysia  Mixed HADS-D >8 - | 0204(0.174,0238) 3.76

1
Subtotal (12 = 98.944%, p = 0.000) 0284 (0.167,0.417) 41.72

Breast :
Chen, X 2021 China Breast PHQ9 210 * 0216 (0.188, 0.245) 3.77
Juanjuan, L 2020 China Breast PHQ9 210 - 0.220(0.189, 0.
Massicotte, V 2021 Canada  Breast HADS-D 27 —— 0.167 (0.064,
Ng, DWL 2020 HongKong ~ Breast HADS-D 28  —#— h 0,097 (0.040, 0.190) 3.44
Sublotal (12 = 59.598%, p = 0.060) < 0194 (0.157, 0.235) 14.11
'
'
Faro, JM 2021 usA R PHQ2 23 —_—— 0262 (0158, 0.391) 338
van de Poll-Franse, LV 2021Netherlands NR HADS-D 28 - 1 0,099 (0.090, 0.109) 3.80
Subotal (12 =.%,p=.) [] ! 0.098 (0.089, 0.107) 7.18
Gynaecological !
Frey, MK 2020 u: Gynaecological HADS-D 28 ! 0265 (0229, 0.304) 375
Gultekin, M 2021 Euope  Gynaecological HADS-D 28 ! * 0512 (0.484, 0.540) 378
Sublotal (1%2= %, p=.) Lo 0434 (0411, 0457) 7.54
Head and neck {
Lou, SC 2020 China Head and neck SDS 253 H —#/ 1.000 (0.938, 1.000) 3.36
Rodrigues-Oliveira, L 2021 Brazi Head and neck HADS-D 28 — 0220 (0.115, 0.360) 330
Subotal (112= %, p =.) | - 0.746 (0.658, 0.825) 6.65
'
Thyroid !
Yang, SJ2021 China  Thyroid PHQ9O 25 — 0.338 (0276, 0.405) 3.68
f
'
Heterogeneity between groups: p = 0.000 !
Overall (12 = 98.771%, p = 0.000) <|> 0.325 (0.263, 0.392) 100.00
L
T T T T T T
0 2 4 6 8 1

'
PHQ9 '
8a0, M 2021 China Hematological PHQ9 210 - ' 0.109(0.098,0.120) 3.80
Chen, X 2021 China Breast PHQ9 210 * 0216(0.188,0245) 3.77
Hu, L 2020 China Mixed PHQ9 210 - 0.173(0.117,0242) 363
Juanjuan, L 2020 China Breast PHQ9 210 o 0220(0.189,0254) 3.76
Israel Hematological PHQ-9 210 | 0422 (0.373,0471) 3.74
Wang, Y 2020 China ixed HQ9 27 . ! 0.234 (0.224,0245) 3.80
Yang, $J2021 China Thyroid PHQY 25 —— 0338 (0276,0.405) 3.68
‘Subtotal (12 = 98.396%, p = 0.000) <, 0.237 (0169, 0.313) 26.18
'
'
Baverle, A 2021 Germany  Mixed PHQ2 23 - 0.167 (0.111,0236) 362
Faro, JM 2021 A NR PHQ2 23 —— 0262(0.158,0391) 3.38
Subtotal (2= .%.p=.) Lo : 0.192 (0.141,0249) 7.00
sos !
Chen, GL 2020 China Mixed sos 253 | - 0745(0694,0792) 372
Lov, SC 2020 China Headandneck SDS 253 H —# 1.000(0.938,1.000) 336
Yang, L 2021 China Mixed sos 253 —— 0338 (0.290,0388) 3.73
‘Sublotal (12 = 99.113%, p = 0.000) | — e (.756 (0.356,0992) 10.81
1
PHQ '
Jacobson, C 2021 uK Mixed PHQS 210 —— 0429 (0335,0526) 3.56
'
1.2 )
Nardone, V 2021 taly Mixed B2 214 | —— 0551(0434,0664) 346
'
'
Heterogeneity between groups: p = 0.000 |
Overall (12 = 98.771%, p = 0.000) <> 0.325(0.263,0.392) 100.00
T
s
T T T T T T
0 4 s 1

FIGURE 2 Forest plot of the prevalence rate (PR) of depression among patients with cancer. (A) Pooled PR of depression. (B) Subgroup
analysis of the PR of depression based on different scales. (C) Subgroup analysis of the PR of depression based on different cancer types

3.3.3 | PTSD

The PR of PTSD was recorded in eight studies and all results were
evaluated using the IES-R scale. A significant heterogeneity existed
(I? = 99.001%, P < 0.001), and the meta-analysis showed the PR of
PTSD among patients with cancer was 28.8% (95% Cl: 0.207, 0.368,
Figure 4A). A subgroup analysis using the IES-R cut-off values (>24,
>26, or> 33) was conducted. We found that the PR of PTSD was
significantly higher among patients with cut-off values > 24 (34.6%,
95% Cl: 0.159, 0.533) than those with values > 26 (14.1%, 95% Cl:
0.129, 0.153) or > 33 (28.8%, 95% Cl: 0.090, 0.486, Figure 4B).
Significant results were observed in a subgroup analysis by cancer
type (P < 0.01, Figure 4C) and risk of bias (unclear risk vs. high risk,
P =0.001, Figure 4D). Nevertheless, no significant results were found
in the subgroup analysis by area (P > 0.05, Figure S3).

3.3.4 | Distress

Five studies revealed the PR of distress (all assessed by DT scale),
and the pooled result was 53.9% (95% Cl: 0.469, 0.609, Figure 5) with
significant heterogeneity (12 = 67.100%, P = 0.016). However, there
were no significant differences in subgroup analyses classified by DT
cutoff values, area, cancer types, and risk of bias (P > 0.05,
Figure S4A-4D).

3.3.5 | Insomnia

Five studies used the ISI scale to assess PR in patients with insomnia.
A meta-analysis showed PR of insomnia among patients with cancer
was 23.2% (95% Cl: 0.171, 0.293, Figure 6A), with a significant
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( A) Pooled prevalence of anxiety
%
Study Area Cancer Scale  Cutoff PR (95% 1) Weight
Alrubai, T 2021 Iraq Mixed DASS-21 28 0.220 (0.165, 0.284) 2.99
Arrieta, O 2021 Mexico Thoracic DASS-21 24 0.181(0.121,0.253) 2.95
Bafunno, D 2021 Italy Mixed. HADS-A 28 0.584 (0.507, 0.658) 2.97
Bao, M 2021 China  Homalological GAD-7 210 0071(0.062,0080) 3.09
Bauere, A 2021 Germany  Mixed G2 = 0207 (0.145,0280) 2.96
Chen, GL 2020 China Mixed SAS 250 0675 (0.621,0.725) 3.03
Chen, X 2021 China Breast GAD-7 210 0.155 (0.131,0.181) 3.07
Ellehuus, C 2021 Denmark Hematological GAD-7 25 0.207 (0.191, 0.225) 3.09
Faro, JM 2021 UsA NR ooz 23 0246 (0.145,0373) 277
Forner, D 2021 Canada  Mixed HADSA 28 0643 (0.351,0872) 207
Frey, MK 2020 UsA Gynaecological HADS-A 28 0514 (0.471,0556) 306
Guc, 2G 2021 Turkey Mixed STAIS 244 0.442 (0.408, 0.478) 3.07
Gultekin, M 2021 Euope  Gynascological HADSA 28 0594 (0565, 0621) 308
Hu, L2020 China  Mixed D7 210 0125 (0.080,0.191) 296
Jacobson, C 2021 UK Mised D7 210 075 (0.285,0471) 291
Juanjuan, L 2020 China  Breast D7 210 0223(0.192,0257) 306
Kamposioras, K 2020 UK Colorectal GAD-7 210 0.049 (0.020, 0.098) 2.95
Lou, SC 2020 hina Head and neck SAS 50 0.983 (0.908, 1.000) 2.76
Massicote, V 2021 Canada  Breast HADSA 27 04440279, 0619) 259
Nardone, ¥ 2021 toly Mised STAIS 240 0628(0511,0735) 284
Ng. OWL 2020 Hongkong  Breast HADSA 28 0083 (0031,0.173) 282
Ng. KYY 2020 Singapore  Mixed GhD7 210 0.191(0161,0224) 306
Rodrigues-Olveira, L2021 Brazil  Headandneck HADSA 28 0220(0115.0360) 271
Romito, F 2020 Italy Hematological HADS-A 28 0.364 (0.257, 0.481) 2.83
Toquero, P 2021 Spain Mixed HADS-A 27 0.423 (0,327, 0.524) 2.90
Turgeman, 12021 el Mixed HADS.A 28 0104 (0.062,0.161) 297
van de PolFranse, LV2021 Netherlands NR HADSA 28 0.119(0.109,0.129) 309
Wang, Y 2020 China Mixed GAD-7 27 0.177 (0.168, 0.187) 3.09
‘Wong, LP 2021 Malaysia Mixed. HADS-A  >8 0.290 (0.255, 0.327) 3.06
Yang, L 2021 China Mixed SAS 250 0.349 (0.300, 0.399) 3.04
Yang, 52021 Ghina  Thyioid GhO7 25 0397 (0332, 0.465) 300
Yang, SL 2021 chia MR sas 250 0.141(0.115,0.171) 306
Yang, SM 2020 China  Homalological SAS 250 0332 (0304, 0360) 308
Yasin, Al 2021 Turkey Breast STAIS 240 0.483 (0.425, 0.542) 3.02

Overall (12 = 98.975%, p = 0.000) 0313 (0254, 0.375) 100.00

Subgroup analysis by different cancer types

©

%
Stugy Area Cancer Scale  Cutolf PR (95% CI) Weight
'
Aruba, T 2021 Iraq Mixed DASS21 28 —_ 0220(0.165,0284)  2.99
Bafunno, D 2021 taly Mixed HADSA 28 ' —— 0584 (0507, 0.658) 2.97
Bauerlo, A 2021 Gormany  Mixed GAD2 23 —— 0207(0.145.0280) 2.9
Ghen, GL 2020 China Mixod SAS 250 I —— 0675(0621,0725) 303
Fomer, D 2021 Canada  Mixed HADSA 28 | —— 0643(0351,0872)  2.07
Guc, 26 2021 Tukey  Mixed STALS 244 | 0442 (0406, 0.478) 3,07
Hu, L2020 China Mixed GAD7 210 - 0128 (0080, 0.191) 2.9
Jacobson, C 2021 UK Mixed GAD7 210 —— 0375(0.285,0471) 291
Nardone, V2021 ttaly Mixed STALS 240 | —_—— 0628(0511,0735)  2.84
No, 0 Singapore  Mixed GAD7 210 > 0.191(0.161,0224) 3,06
Toquero, P 2021 Spain Mixed HADSA 27 —— 0423(0327,0524)  2.90
Turgeman, 1 2021 Isracl Mixed HADSA 28 —— \ 0104 0062,0.161)  2.97
Wang, Y 2020 China Mixed GAD7 27 €« 0.177(0.168,0.187) 309
Wong, Lp 2021 Maarsa Mo HADSA 58 o 0290(0255,0327) 306
Yang, L 202 Mixed sAS 250 e 0349(0.300,0399)  3.04
Subtotal 1!*2 98.258%, p = oooo; <:> 0343 (0.256, 0.435)  43.92
Thoracic !
Artiota, 02021 Mexico  Troradc oASS21 24 — 0181(0.121,0253) 295
'
Hematological i
Bao, M 2021 Chir Hematological GAD-7 210 . ! 0071 (0.062,0.080) 3.09
Ellehuus, C 2021 Denmark  Hematological GAD-7 25 - ! 0.207 (0191, 0.225)
Romiln,FZﬂZo umy Hematological ~HADS-A 28 e 0384 (0. 481) 283

China Hematoogical  SAS 250 o

Sublotal qu 90.384%, p = 0.000) _ 0227(0.102,0383) 1209
Breast !
Chen, X 2021 China. Breast GAD7 210 - ! 0156 (0.131,0.181)  3.07
Juanjan, L 2020 China Breast GAD7 210 - 0223(0.192,0257) 3,06
Mﬂxs\wﬂv. V2021 Canada Breast HADS-A 27 e 0.444 (0.279,0619) 259
2020 Honglong  Breest HADSA 28 —d— ! 0083(0031,0.173) 282
Vi 2021 rkey  Breast STALS 240 I 0483(0425.0542)  3.02
Sublotal ("2 = 87.047%, p = 0. 000) —_— 0.259(0.140,0.398)  14.56
I
'
Faro, JM 2021 UsA NR GAD2 23 —_—— 0246(0.145,0373) 277
van de PollFranse, LV2021  Netherands NR HADSA 28 * i 0119(0.109,0.128) 3,09
Yang, SL 2021 China NR SAS 250 - 1 0.141(0.115,0471)  3.06
Subtotal (122 = 76.427%, p = 0.010) > ' 0.141(0.105,0.182) 8.9
I
Gynaccological |
Frey, MK 2020 usa Gynaccological HADS-A 28 ' - 0514 (0471,0556) 3,06
Gullekin, M 2021 Euope  Gynaecological HADS-A 28 | * 0594 (0566, 0.621) 3,08
Subtotal (2= %,p=.) ' S 0569 (0.546,0.592) 6.14
I
Colorectal '
Kamposioras, K 2020 Uk Colorectal  GAD7 210 M= i 0049 (0020, 0.098) 295
'
Head and neck }
Lov, SC2020 China Headandneck SAS 250 i —# 0983(0:908,1000) 276
Soltamechun L 221 S Hoadandnock HADSA 28 —_— 0220(0.115.0360) 271
Subtotal (1"2=.%,p=.) it - 0.700(0.609,0.784) 547
Thyroig !
Yang, 842021 China Thyrold GADT 25 | —— 0397 (0332,0465) 3,00
'
Hotorogoneity botweon groups: p = 0.000 1
Overall (1"2 = 98.975%, p = 0.000) ¢ 0313 (0.254,0375)  100.00
L
T T T T T T
0 2 4 5 1

(B) Subgroup analysis by different scales
%
Study Area Cancer Scale Cut-off PR (95% CI) Weight
DASS-21 1
Alrubai, T 2021 Iraq Mixed DASS:21 28 —— 0220 (0.165, 0.284) 299
Arrieta, O 2021 Mexico Thoracic DASS-21 24 —— | 0.181(0.121, 0.253) 2.95
Sublotal ("2=.%,p=.) < 0203 (0.162, 0. zas) 594
HADS-A )
Bafunno, D 2021 Italy Mixed HADS-A 28 il —— 0.584 (0.507, 0.658) 2.97
Forner, D 2021 Canada ixed A | —— 0643 (0.351, 0.872) 2.07
Frey, MK 2020 USA Gynaecological HADS-A 28 i - 0.514 (0.471, 0.556) 3.06
Gullekin, M 2021 Euope  Gynaecological HADS-A 28 4 * 0594 (0.566. 0.621) 3.08
Massicotte, V 2021 Canada Breast HADS-A 27 g — 0.444 (0.279, 0.619) 2.59
Breast HADSA 28  —4— H 0,083 (0.031, 0.173) 282
Head and neck HADS-A 28 —— 0.220 (0.115, 0.360) 2.71
i oo 2 = pmam e
xe A 2 I 0.
Mixed HADS-A 28 - 1 0.104 (0.062, 0.161) 2.97
Varia boluFranse, LV 2021Neherands N HADSA 28 . ' 0,119 (0.109, 0.129) 3.09
Wong, LP 2021 Malaysia Mixed HADS-A >8 - 0.290 (0.255, 0.327) 3.08
Sublotal (1"2 = 99.240%, p = 0.000) —_ 0345 (0.200, 0.507) 34.16.
T
AD-7 !
Bao, M 2021 China Hematological GAD-7 210 - § 0.071 (0.062, 0.080) 3.09
Chen, X 2021 China Breast GAD7 210 * 1 0.155 (0.131, 0.181) 3.07
Ellehuus, C 2021 Denmark  Hematological GAD-7 25 -* y 0.207 (0.191, 0.225) 3.09
Hu, L 2020 China Mixed GAD7 210 - ! 0.128 (0,080, 0.191) 2.96
Jacobson, C 2021 UK lixed GAD-7 210 I—Q—- 0.375 (0.285, 0.471) 2.91
Juanjuan, L 2020 China Breast GAD7 210 - 0223 (0.192, 0257) 3.06
Kamposioras, K 2020 UK Colorectal GAD-7 210 = 1 0.049 (0.020, 0.098) 2.95
Ng, KYY 2020 Singapore  Mixed GAD7 210 > 0.191(0.161, 0.224) 3.06
Wang, V ZMO Ch\’na Mixed GAD7 27 . 1 0.177 (0.168, 0.187) 3.09
Yang, S. Thyroid GAD7 25 | —— 0.397 (0.332, 0.465) 3.00
Subln|a1 (I"Z 97.946%, p = ﬂ OOD) < 0.184 (0.136, 0.237) 30.28
I
’ '
Bauerle, A 2021 Germany  Mixed GAD2 23 —— 0.207 (0.145, 0.280) 2.96
Faro, JM USA NR GAD2 23 —— 0246 (0.145, 0.373) 277
Subtotal (I“Z =%p=.) ! 0.217 (0.163, 0.276) 5.73
I
'
Chen, GL 2020 China  Mixed sAS 250 ! —- 0,675 (0621, 0.725) 3.03
Lou, SC 2020 China Head and neck SAS 250 : ~——# 0.983(0.908, 1.000) 2.76
Yang, L 2021 China  Mixed s o 0:349 (0300, 0.399) 3.04
Yang, SL 2021 Chma NR 250 - M 0.141(0.115,0.171) 3.08
Yang, SM 2020 Hematciogical SAS 380 *> 0.332 (0.304, 0.360) 3.08
Sublotal (12 = 99.080%, p = n oao) — 0.509 (0.293, 0.723) 14.96
STAL {
- I
Guc, ZG 2021 Turkey Mixed STAIS 244 1 - 0.442 (0.408, 0.478) 3.07
Nardone, V 2021 l|x\y Mixed STAIS 240 1 —— 0.628 (0.511, 0.735) 2.84
Yasin, Al 2021 key  Breast STALS 240 | = 0.483 (0.425, 0.542) 3.02
Sublotal (12 = 80.818%, p = n 005) = 0.501 (0.420, 0.582) 8.93
'
Heterogeneily between groups: p = 0.000 !
Overall (12 = 98.975%, p = 0.000) < 0.313 (0.254, 0.375) 100.00
T
L
T T T T T T
o 2 4 6 8 1

FIGURE 3 Forest plot of the PR of anxiety among patients with cancer. (A) Pooled PR of anxiety. (B) Subgroup analysis of the PR of
anxiety based on different scales. (C) Subgroup analysis of the PR of anxiety based on different cancer types

heterogeneity of I? = 91.104% (P < 0.001). Subgroup analyses indi-
cated that significant differences were found in ISI cutoff values,
cancer types, and risk of bias (P < 0.01, Figures 6B-D). In brief,
patients with ISI values > 8 (32.8%, 95% Cl: 0.271, 0.385) and thy-
roid cancer (31.5%, 95% Cl: 0.254, 0.381) were at higher PR for
insomnia. There was no difference in the subgroup analysis by area

(Figure S5).

3.3.6 | Fear of cancer progression/recurrence

Three studies reported the PR of fear of cancer progression/recur-
rence, and the pooled result was 67.4% (95% Cl: 0.674, 0.910,
Figure 7A) with significant heterogeneity (I° = 92.761%, P < 0.001).

Moreover, significant results were observed in the subgroup analyses
classified by differences in scale, area, cancer type, and risk of bias
(P < 0.001, Figures 7B-E).

3.4 | Stratified analysis

A stratified analysis was performed according to the PR of depres-
sion, anxiety, and PTSD. Four studies reported the stratified result of
depression, and no statistical significance was found in fractionation
by gender, marital status, and employment status (P > 0.05,
Figure S6A-S6C). Significant result was observed in education level,
revealing that patients with education level of university or above

(37.2%) had a higher PR for depression than those with high school or
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( A) Pooled prevalence of PTSD % (B) Subgroup analysis by IES-R cut-off values
%
Study. Area  Cancer Scale  Cut-off PR (95% CI) Weight Study Area  Cancer Scale  Cut-off PR (95% CI) Weight
224 H
Bafunno, D 2021 Italy Mixed IESR 224 } 0479 (0402, 0.557) 11.87 Bafunno, D 2021 Italy Mixed IES-R 224 | —— 0.479 (0.402, 0.557) 11.87
] Romito, F 2020 Italy ~ Hematological IES-R 224 —_— 0.364 (0.257, 0.481) 10.73
Bao, M 2021 China Hematological IES-R 226 - { 0.141(0.129, 0.153) 13.20 Yang, $2021  China  Thyroid IES-R 224 w—— § 0.201 (0.150. 0.260) 12.53
: Subtotal (12 = 94.518%, p = 0.000) e e 0.346 (0.159, 0.633) 35.13
Borsari, $ 2021 ltaly Skin IES-R 233 ——— 0.324 (0.276, 0.375) 12,63 H
: 226 !
Joly, F 2021 France Mixed IESR 233 - 0.213(0.180, 0.249) 12.94 Bao, M 2021 China Hematological IES-R 226 - H 0.141 (0.129, 0.153) 13.20
Juanjuan, L2020 China  Breast IES-R 233 i —— 0.523 (0.484, 0.562) 12.86 E
Romito, F2020 Italy  Hematological IES-R 224 —_— 0.364 (0.257, 0.481) 1073 =33 }
: Borsar, 2021 Maly  Skin ESR 23 — 0.324 (0276, 0:375) 1263
Wang, Y 2020 China  Mixed IES-R 233 - H 0.093 (0.086, 0.101) 13.23 Joly, F 2021 France Mixed IES-R 233 - 1 0.213 (0.180, 0.249) 12.94
H Juanjuan, L 2020 China Breast IES-R 233 H —— 0.523 (0.484, 0.562) 12.86
Yang,$J2021  China  Thyroid IESR 224 —— 0.201(0.150,0.260) 12.53 Wang, Y2020 China Mixed IES-R 233 - 0.093 (0.086, 0.101) 13.23
Subtotal (12 = 99.480%, p = 0.000) _  — 0288 (0.090, 0.485) 51.67
Overall (12 =99.001%, p = 0.000) 0.288 (0.207, 0.368) 100.00 T
f Heterogeneity between groups: p = 0.035 H
: Overall (12 = 99.001%, p = 0.000) _— 0.288 (0.207, 0.368) 100.00
T T T T :
o 4 8 T T T T
0 2 4 6
Subgroup analysis by different cancer types %
Study Area  Cancer Scale Cut-off PR (95% CI) Weight Subgroup analysis by risk of bias
( ) Mixed H %
Bafunno, D 2021 Italy  Mixed IES-R 224 | ————  0.479(0.402, 0.557) 11.87 Study Area  Cancer Scale Cut-off PR (95% CI) Weight
Joly, F2021  France Mixed IES-R 233 - 0213 (0.180, 0.249) 12.94
Wang, Y2020  China Mixed IESR 233 ® 1 0.093 (0.086, 0.101) 13.23 Low :
Subtotal (12 = 98.609%, p = 0.000) <:> 0.257 (0.101, 0.412) 38.05 Bafunno, D2021 Italy ~ Mixed IESR 224 i ——%——  0479(0.402,0.557) 11.87
:
! Bao,M2021  China Hematological IES-R 226 * ' 0.141(0.129, 0.153) 13.20
Pmecigiont | Juanijt L2020 Chir Bi t IES-R 233 H —— 0.523 (0.484, 0.562) 12.86
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FIGURE 4 Forest plot of the PR of post-traumatic stress disorder (PTSD) among patients with cancer. (A) Pooled PR of PTSD.
(B) Subgroup analysis of the PR of PTSD based on IES-R cut-off values. (C) Subgroup analysis of the PR of PTSD based on different cancer
types. (D) Subgroup analysis of the PR of PTSD based on risk of bias

Pooled prevalence of distress %
Study Area Cancer Scale Cut-off PR (95% CI) Weight
i
i
Bauerle, A 2021 Germany Mixed DT 25 + 0.547 (0.463, 0.628) 22.27
i
i
Mendonca, AB 2021 Brazil Mixed DT 24 —_— 0.495 (0.388, 0.601) 18.69
|
i
Nardone, V 2021 Italy Mixed DT >4 —_— 0.654 (0.538, 0.758) 18.27
i
:
Rades, D 2020 Germany Breast DT 25 —_— ' 0.462 (0.407, 0.516) 26.52
i
i
i

Rodrigues-Oliveira, L 2021 Brazil Head and neck DT 24 _— 0.580 (0.432, 0.718) 14.24
\
Overall (12 =67.100%, p = 0.016) @ 0.539 (0.469, 0.609) 100.00
'
i
i
i
|
i
T T — T
2. 4 6 8

FIGURE 5 Forest plot of the PR of distress among patients with cancer

below (21.6%, P = 0.001, Figure S6D). Six studies recorded the education level (P > 0.05, Figure S7). Regarding the prevalence of
stratified result of anxiety, and there was no statistical significance in PTSD, three studies reported data on sex and employment status. A

fractionation by sex, marital status, employment status, and stratified analysis showed that female (27.9%) with cancer were
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(©) Subgroup analysis by different cancer types (D) Subgroup analysis by risk of bias
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FIGURE 6 Forest plot of the PR of insomnia among patients with cancer. (A) Pooled PR of insomnia. (B) Subgroup analysis of the PR of
insomnia based on IS| cut-off values. (C) Subgroup analysis of the PR of insomnia based on different cancer types. (D) Subgroup analysis of the

PR of insomnia based on risk of bias

significantly associated with higher PR of PTSD than male (17.9%,
P < 0.01, Figure S8A); employed patients (47.4%) had an observably
higher rate of PTSD than unemployed patients (37.7%, P < 0.01,
Figure S8B).

3.5 | Results of publication bias

Funnel plots for the six psychological issues were generated
(Figures 8A-F). Asymmetry was observed in funnel plots for depres-
sion (Figure 8A), anxiety (Figure 8B), PTSD (Figure 8C), and fear of
cancer progression/recurrence (Figure 8F). Meanwhile, Egger's test
showed that potential publication bias was observed in depression
(P=0.019), anxiety (P =0.009), PTSD (P = 0.038), and fear (P = 0.001)
but not in distress (P = 0.139) and insomnia (P = 0.072).

4 | DISCUSSION

This meta-analysis included 40 studies that analyzed the PR of six
psychological disorders in patients with cancer during the COVID-19
pandemic. The pooled results indicated that 32.5%, 31.3%, 28.2%,

53.9%, 23.2%, and 67.4% of patients with cancer were affected by
depression, anxiety, PTSD, distress, insomnia, and fear of cancer
progression/recurrence, respectively. A subgroup analysis showed
that the PR of depression, anxiety, and fear of cancer progression/
recurrence estimated by different measuring scales was inconsistent;
patients with head and neck cancer had the highest PR for depression
and anxiety. Moreover, a stratified analysis revealed that patients
with higher educational levels were more prone to depression;
employed patients or women with cancer might tend to experience
higher levels of PTSD.

In this study, we observed a high level of psychological disorder
among cancer patients during the pandemic. The majority of cancer
patients suffer from fear of cancer progression/recurrence. During
the early pandemic, the government recommended postponing non-
emergency cancer surgery and routine cancer screening, resulting in
a higher proportion of patients delaying or missing health care ser-
vices.’” It has been indicated that the COVID-19 pandemic can
exacerbate the fear of disease progression or recurrence in patients
with cancer due to access restrictions on follow-up and treatment,
imposed isolation restrictions, and the possibility that the healthcare
systems becomes overworked.’® The vast majority of patients
concern about the impact of delays on treatment and long-term
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Subgroup analysis by risk of bias
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FIGURE 7 Forest plot of the PR of fear of cancer progression/recurrence among patients with cancer. (A) Pooled PR of fear. (B) Subgroup
analysis of the PR of fear of cancer progression/recurrence based on different scales. (C) Subgroup analysis of the PR of fear of cancer
progression/recurrence based on area. (D) Subgroup analysis of the PR of fear of cancer progression/recurrence based on different cancer

types

health. According to recent studies, the fact that most patients re-
ported high fear of recurrence was due to concerns about lack of
access to medical services, which were completely limited during the
COVID-19 pandemic.>® The level of distress in cancer patients has
also increased due to treatment delays.’® Moreover, changes in
treatment have led to concern and fear of disease recurrence in
cancer patients, as well as increased levels of depression and anxi-
ety.®’ Therefore, with the continued spread of COVID-19, more
attention should be paid to its potentially harmful effects on the
mental health of this particular population. However, only 1.6% of
cancer patients sought psychological counseling during COVID-19.>?

We recommend that oncology clinics provide the necessary and
timely mental health screening for cancer patients; accordingly, pol-
icymakers should develop personalized psychological care plans for
cancer patients.

In this analysis, we used different scales to assess the PR of
depression and anxiety, and the results were statistically significant.
This may be caused by the different item numbers and scale con-
structions of each scale. In terms of depression rating scales, hospital
anxiety and depression scale-depression (HADS-D, seven items) were
designed to assess the emotional aspects of depression and exclude
mental disorders caused by illness itself®?; the self-rating depression



12 Wll EY ZHANG ET AL
oy | <A o4
/M o/ |\ /[\
s /™ ®® Yo\ AR
/ \ o e ° ° L %
@ / L AN o % Fot o ° FAIIAN
8 y; ‘e ° < / e ° / \
fook %o i e / \
°
/S eP e \ o %0 ool \ / \ ™
/ \e .
2 7 Y ] = / A i (28
\ e / \ . 0
] /e e \ % /e LA %8 s —
£ / . \ . < / o \ . & 7 .
s / P! \ s / \ s , h
2w v \ 8 4 A, 8 / \
d / \ d / \ .
/ ° \ / o / \
/ \ / \ ! \ o
/ \ / \ ! \
/ \ 7 \ / \
A / \ BE / \ / \
/ \ 7 \ / \
/ \ / \ / \
/ \ . \ - / \
/ \ / \ : / \
“ / \ w / \
a / \ a9 / \ / \
/ . \ / o 5 / S
-5 0 5 1 -5 0 5 1 -2 0 2 4 6
PR PR PR
° o4 °
AN
7’ % / \\ // \\
/ \
/ N SN 7N
/ \ o/ \ / \
L % YA % / \
° /
R = \ 84 / \ 8 / %
2 / \ 3 / \ / \
/ \ / \ / \
\
& \ 4 N / \
/ \ 7 4 ° / \
g / R g / s g / \
/ \, 4 / \
£e ) N £s ; y = / \
2 3 N 8 / \ e 7 3
3 3 5 g H
/! \ / \ / \
¢ N / \ / \
ye ° b 5 7 \ / \
/ \ 9 / \
gl 7 N 8 / \ &4 / \
2 / \ / \ / \
¥ \ / \ / \
/ N / \, L / \
. ' A\ / \
/ \ / \
/ \ ® / \
®
1 \ g
3 S < c ° . ! \

4s 65

FIGURE 8 Funnel plots of publication bias for six mental health issues. (A) Depression. (B) Anxiety. (C), PTSD. (D) Distress. (E) Insomnia.

(F) Fear of cancer progression/recurrence

scale (SDS, 20 items) is used to measure the severity of psychological
and physical symptoms of depression®®; the PHQ-9 is a self-report
assessment tool, and PHQ-2 (two items) and PHQ-8 (eight items)

are simplified from items in it.%*

A previous study indicated that
HADS-D significantly underestimated depression in prostate cancer
patients compared to PHQ-9, and SDS showed a similar trend.®
Moreover, HADS could be a better option for depression assessment
than SDS in patients with lung cancer.®® The State-Trait Anxiety In-
ventory (STAI) is a self-report measure of the severity of anxiety
symptoms; HADS screens for clinically significant symptoms of anx-
jety in patients with medical conditions.®” Taken together, these
different scales may have an impact on the detection of depression or
anxiety in patients with cancer, which is consistent with our findings.

The prevalence of depression and anxiety varied according to
cancer type. A previous study showed that a higher rate of depres-
sion/anxiety symptoms was observed in head and neck cancer,®®
which was also found in this meta-analysis. Patients with head and
neck cancer suffer from unique challenges because much of social
function depends on the structural and functional integrity of the
head and neck. Psychological distress was also particularly prevalent
among patients with head and neck cancer, with nearly 35% expe-
riencing symptoms of depression and anxiety.®® In addition, patients
with head and neck cancer have higher medical expenses compared
to other cancer, especially during the COVID-19 epidemic, which also
brings additional financial burdens on patients and is a potential risk
for the deterioration of their mental health.”®”! Thus, it is necessary
to consider the impact of anxiety and depression on clinical outcomes
in the treatment of head and neck cancer.

In this study, several sociodemographic factors, such as educa-

tion level, gender, and employment status, were associated with

mental health problems, especially anxiety and PTSD. During the
COVID-19 outbreak, citizens' sources of information were mainly
obtained through the media due to quarantine. However, disinfor-
mation spread on social media platforms may affect individuals'

h.”2 Thus, to discern this information, the educational

|22

mental healt
level of the patients is crucial. Yang et al.““ indicated that patients
with higher education had better awareness of cancer, especially in
the context of the COVID-19 pandemic. In addition, they have a
strong ability to identify and process uncertain information and do
not panic blindly, thereby avoiding or reducing anxiety and depres-
sion. However, we obtained inconsistent results, which should be
confirmed in future studies with larger sample sizes. In general,
stressors affect women more than men at the population level.
Compared to men, the prevalence of PTSD and anxiety was increased

73 We also

in women among cancer and non-cancer patients.
observed that women were more vulnerable to PTSD during this
pandemic. COVID-19 was with a major impact on the global economy
and individual employment. As a result of the COVID-19 outbreak
and social lockdown policy, approximately eight million jobs were
furloughed or unplanned loss of employment in the UK. The impact of
COVID-19 on change in employment status has left women with
breast cancer vulnerable to affective disorders and poor cognitive
function.”* Forced unemployment and income problems caused by
the pandemic are associated with greater psychological distress. For
example, working-age patients with hematology diseases may have
lost their job during the COVID-19 pandemic, or may have to weigh
the benefits of work against the potential increased risk of con-
tracting COVID-19, and thus the reduced income may lead to in-
terruptions in cancer treatment and more severe psychological

problems, such as depression and anxiety.” Therefore, the decline in
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economic levels had a greater impact on employed patients than on
the unemployed. This phenomenon was also observed in this meta-

analysis.

5 | CLINICAL IMPLICATION

This meta-analysis has several advantages and practical implications.
First, a large number of studies with large sample sizes were included
in the analysis. Second, a merged meta-analysis revealed that cancer
patients had varying degrees of mental health problems. Oncologists
may ignore the psychological problems of patients when formulating
cancer treatment plans. Thus, our meta-analysis suggests that a
comprehensive assessment of the prevalence of psychological dis-
order is necessary before providing optimal care to cancer patients in
clinical practice.”® We call for the need to develop psychological in-
terventions for cancer patients to improve their quality of life and
reduce their levels of mental problems.”” Third, the methodological
quality of the included studies was high, and the results of the meta-

analysis were reliable.

6 | STUDY LIMITATIONS

This meta-analysis has some limitations. First, a significant hetero-
geneity was observed among the included studies. This may be
caused by the type of cancer and different measuring scales or cut-
off values. Second, there may be interactive effects among some
clinical factors such as cancer stage, education level, and work status.
Nevertheless, due to limited statistical methods, it is difficult to
explore the source of heterogeneity and the impact of these factors
on the results through quantitative analysis. Third, significant publi-
cation bias was observed in some variables (e.g., depression and
anxiety), which may underestimate the prevalence of mental health
issues. In future meta-analyses, stricter criteria, such as a limited
evaluation scale and cancer type, should be adopted when selecting
the included articles.

7 | CONCLUSION

Our meta-analysis revealed the PR of depression, anxiety, PTSD,
distress, insomnia, and fear of cancer progression/recurrence among
cancer patients during the COVID-19 pandemic by integrating existing
evidence. These findings support that the mental health of individuals

with cancer should receive more attention under pandemic conditions.
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