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Abstract

Background Investigations about the impact and consequences of the COVID-19 infection on the mental health of patients
with chronic diseases and those with immunosuppressive conditions are growing. The current study aimed to systemati-
cally review and meta-analysis of studies that evaluated the level of depression and anxiety in cancer patients during the
COVID-19 pandemic.

Methods The PubMed, Scopus and Web of Sciences databases were searched to retrieve potential studies from January
2020 to 3 January 2021. Summary data on frequency and mean of depression and anxiety were extracted. Random-effect
meta-analysis was conducted to estimate overall prevalence, mean and standardized mean difference.

Results Thirty-four studies were included in the systematic review, of them 21 studies included in meta-analysis. Over-
all depression and anxiety were 0.37 (0.27, 0.47); I=99.05%, P value <0.001 and 0.38 (0.31, 0.46); =99.08%, P
value < 0.001, respectively. Compared to controls, cancer patients had higher anxiety level [standard mean difference (SMD
0.25 (95% C10.08, 0.42)].

Conclusion Overall, the findings of this study suggest that the prevalence of depression and anxiety among patients with
cancer during the COVID-19 pandemic can reach considerable levels, although observed substantial heterogeneity should
be considered when interpreting the results.
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Introduction

Since the start of the coronavirus disease 2019 (COVID-
19) pandemic, over 93 million reported cases and over 2
million deaths reported through to 21 January [1]. Several
prognostic factors can increase risk of COVID-19 infection
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patients with cancer during the COVID-19 pandemic [6-8].
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vulnerability of the patients with cancer to mental disorders
[9-11], the psychological effects of the COVID-19 infec-
tion in patients with cancer needs to be more attention by
caregivers and cancer patient organizations.

In the line of rapid investigations on the all COVID-19
aspects, studies on mental disorders e.g. depression and
anxiety among patients with cancer are growing [6-8]. To
provide good evidence about the status of mental disorders
among patients with cancer during the COVID-19 pandemic,
the purpose of this work was to systematically review and
meta-analyze depression and anxiety among patients with
cancer during the COVID-19 pandemic.

Methods

This systematic review was conducted in accordance with
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) standard [12].

Search Strategy

A systematic literature search of PubMed, Web of Sci-
ences and Scopus was performed from January 2020 to
Sunday-2021 03 January, with no language restriction. The
following search strategy was performed for the PubMed;
((((((Depression[MeSH Terms]) OR (Depression[Title/
Abstract])) OR ((Major depressive disorder[MeSH Terms])
OR (Major depressive disorder[Title/Abstract]))) OR
((Depressive disorder[MeSH Terms]) OR (Depressive
disorder[Title/Abstract]))) OR ((anxiety[MeSH Terms])
OR (anxiety[Title/Abstract]))) AND (((Neoplasms[MeSH
Terms]) OR (cancer[Title/Abstract])) OR (tumor[Title/
Abstract]))) AND ((((COVID-19[MeSH Terms]) OR
(COVID-19([Title/Abstract])) OR (SARS-CoV-2[MeSH
Terms])) OR (SARS-CoV-2[Title/Abstract])). The devel-
oped search strategy for searching in the databases is avail-
able in the supplementary file (Tables S1-S3).

Eligibility Criteria

The observational studies were included into this system-
atic review that fulfilled the following criteria: a) depres-
sion and anxiety were evaluated using specific and validated
instruments e.g. questionnaire or questions e.g. self-grading
score among patients with cancer and b) original articles or
research letters that provided data on proportion of depres-
sion and anxiety and published during the COVID-19 pan-
demic. Articles including review, editorial, commentary and
case report were excluded.
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Data Extraction

Following information was extracted from studies included
in systematic review: first author, country, study highlights
(design, patients and method of data collection on depression
and anxiety), sample size, cancer type, age, sex, depression
and anxiety scales, descriptive statistics about depression and
anxiety and determinates of depression and anxiety from mul-
tivariable analysis. All study selection and data extraction was
performed by one author (EA).

Statistical Analysis

The proportion (prevalence) of depression and anxiety among
patients with cancer follows a binomial distribution. Meta-
analyses of the proportions were conducted using the metaprop
program [13]. Metaprop is developed for meta-analysis of
proportions especially when the proportion is near the bound-
ary of zero or 1, and the confidence interval can exceed these
boundaries [13]. As expected, the studies included used differ-
ent scales to measure depression and anxiety. The standardized
mean difference (SMD) suggested by Cohen (Cohen’s d) [14]
was used to compare the difference mean of anxiety between
patients with cancer and the comparison group. For interpreting
the magnitude of the SMD, the values of 0.2, 0.5 and 0.8 were
considered as small, medium and large effect sizes, respectively
[14]. The overall estimates were presented with 95% confidence
interval (CI). Statistical heterogeneity was identified and quanti-
fied using the I statistic, proposed by Higgins et al. [15]. The
P statistic quantifies the amount of dispersion across studies
in which it is more than the chance. Higgins cut points for het-
erogeneity were suggested as the following: 25% (low), 50%
(moderate) and 75% (high) [15].

When the measure of outcome in meta-analysis studies is
prevalence, publication bias may not be a problem and there
are no significant levels that may have biased publications. The
reason for non-publication in these types of studies usually is
small studies with poor methods [16]. Therefore, we did not
assess publication bias in this study.

Summary proportions were estimated using random-effect
meta-analysis. The study weighting was performed using the
DerSimonian-Laird method [17]. Statistical analysis was per-
formed using the STATA/SE 11.0 (StataCorp, College Sta-
tion, TX, USA).

Results
Study Characteristics
Figure 1 shows the flowchart describing the study selec-

tion process. A total of 352 records were retrieved from
initial searches, of which 142 were duplicates, retaining
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210 records for the next phase. After reviewing the title
and abstract, 161 records were excluded because they were
reviews, editorials, commentary and case report articles. Of
the 49 potential eligible records, 15 were discarded. The
majority of exclusion criteria were due to studies not pro-
viding sufficient data on depression and anxiety in cancer
patients and did not use specific instruments. There were

similar studies on the same dataset that we selected only
one of them for the next phase. Finally, 34 articles [6-8,
18—47] were included in this systematic review and of them,
16 articles [6, 8, 20, 22, 26-29, 31, 35, 36, 39-42, 44-46]
were considered for meta-analysis.

Characteristics of studies included in systematic
review are shown in Table S4. The majority of studies

Fig.1 PRISMA flow diagram of the systematic review and meta-analyses selection process
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included had a cross-sectional design. Eleven of the stud-
ies included (32.3%) took place in China [8, 18-20, 27,
35, 40-42, 44, 45]. The sample size of the studies ranged
from 31 [34] to 6213 [20] patients with cancer. Eighteen
of 34 studies had specified that patients with breast can-
cer were one of cancer types under study [18, 19, 22, 24,
25, 28-30, 32, 33, 38, 40, 41, 43-47]. Hospital Anxiety
and Depression Scale (HADS) was the most used ques-
tionnaire in the studies (n =10, 29.4%) [6, 22, 26, 27,
29, 31, 36, 42, 46]. Generalized Anxiety Disorder 7-item
(GAD-7) [20, 28, 30, 39, 40, 44, 48], Self-Rating Anxi-
ety Scale (SAS) [8, 18, 19, 35, 45] and Patient Health
Questionnaire (PHQ-9) [20, 40, 44, 48] were the other
frequently used questionnaires. Three studies used spe-
cific anxiety related to the COVID-19 questionnaires [7,
24, 47].

Meta-Analysis of Depression and Anxiety

The overall prevalence (95% CI) of depression was 0.37
(0.27, 0.47); I*=99.05%, P-value <0.001 (Fig. 2), and the
corresponding figure for overall anxiety was 0.38 (0.31,
0.46); ?=99.08%, P-value <0.001 (Fig. 3).

Subgroup Analysis According to Questionnaire
Hospital Anxiety and Depression Scale

The overall prevalence (95% CI) of depression among
patients with cancer according to HADS-D > 8 (mild, moder-
ate and severe symptom) was 0.28 (0.18, 0.38); =96.60%,
P-value<0.001 (Fig. 2), while the corresponding figure for
anxiety according to HADS-A > 8 was 0.36 (0.19, 0.52);
P=98.68%, P-value <0.001 (Fig. 3). The overall prevalence
of moderate and severe depression and anxiety (HADS-D &
HADS-A > 11) were 0.10 (0.07, 14); I>=84.48, P-value <0.001
and 0.18 (0.11, 0.25); P=94.11%, P-value <0.001, respectively
(forest plots not shown). The overall mean (95% CI) of depres-
sion (HADS-D) and anxiety (HADS-A) was 6.08 (4.17, 7.98);
P=98.2%, P-value <0.001 and 6.92 (4.44, 9.40); I*=98.8%,
P-value <0.001, respectively (Fig. S1).

Patient Health Questionnaire and Generalized Anxiety
Disorder 7-item

The overall prevalence (95% CI) of depression among
patients with cancer according to PHQ-9 > 5 (mild, moderate

%

Questionnaire/First author Cut point Type of cancer Prevalence (95% CI) Weight
T
HADS-D !
Frey >=8 Ovarian cancer * : 0.24 (0.21,0.28) 6.92
Guo >=8 Mix - 0.35 (0.25, 0.45) 6.56
Letaief-Ksontini >=8 Mix -0-:- 0.30 (0.21, 0.40) 6.56
Mogami >=8 Gynaecological cancers —IO— 0.41 (0.25, 0.59) 5.96
Ng >=8 Breast cancer - 0.10 (0.04, 0.19) 6.46
Qian >=8 Mix - 0.50 (0.41, 0.59) 6.68
Romito >=13 Lymphoma cancer - 0.31 (0.21, 0.43) 6.49
van de Poll-Franse >=11 Mix . 0.10 (0.09, 0.11) 6.98
Subtotal (12 =97.26%, p = 0.00) (} 0.27 (0.16, 0.40) 52.59
I
PHQ-9 E
Cui >=5 Breast cancer :-0- 0.51 (0.44, 0.58) 6.79
Hu >=10 Mix > ! 0.17 (0.12, 0.24) 6.73
Juanjuan >=5 Breast cancer 1+ 0.47 (0.43,0.51) 6.92
Wang >=7 Mix .| 0.23 (0.22, 0.25) 6.98
Subtotal ("2 =98.62%, p = 0.00) <> 0.34 (0.19, 0.51) 27.42
I
I
SDS :
Chen >=53 Mix | - 0.75 (0.69, 0.79) 6.86
Lou >=50 Head and neck cancer ! - 1.00 (0.94, 1.00) 6.34
Yang >=50 Lymphoma cancer * | 0.12 (0.07,0.17) 6.78
Subtotal (I'2 =99.43%, p = 0.00) :<> 0.68 (0.13, 1.00) 19.98
I
Heterogeneity between groups: p = 0.365 :
Overall ("2 =99.05%, p = 0.00); 0 0.37 (0.27, 0.47) 100.00
i
— T
0 1

Fig.2 Forest plot of random meta-analysis for prevalence of depression among patients with cancer
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%

Questionnaire/ First author Cut point Type of cancer Prevalence (95% Cl) Weight
HADS-A i
Frey >=8 Ovarian cancer :0 0.47 (0.43, 0.51) 6.10
Guo >=8 Mix -OI- 0.35 (0.26, 0.45) 5.64
Letaief-Ksontini >=8 Mix : - 0.69 (0.59, 0.78) 5.66
Mogami >=8 Gynaecological cancers - 0.26 (0.15, 0.43) 5.03
Ng >=8 Breast cancer - : 0.08 (0.04, 0.17) 5.95
Qian >=8 Mix |- 0.53 (0.45, 0.62) 5.75
Romito >=13 Lymphoma cancer -OI— 0.36 (0.27, 0.48) 5.53
van de Poll-Franse >=11 Mix ¢ | 0.12 (0.11, 0.13) 6.20
Subtotal ("2 = 98.68%, p = 0.00) <|> 0.36 (0.19, 0.52) 45.86
1
GAD-7 :
Cui >=5 Breast cancer : - 0.63 (0.56, 0.69) 5.93
Hu >=10 Mix * 0.13 (0.08, 0.19) 6.03
Juanjuan >=5 Breast cancer : - 0.56 (0.53, 0.60) 6.11
Kamposioras >=5 Colorectal cancer - | 0.18 (0.13, 0.26) 5.92
Ng >=10 Mix * : 0.19 (0.16, 0.22) 6.15
Wang >=7 Mix L | 0.18 (0.17, 0.19) 6.20
Subtotal ("2 =99.08%, p = 0.00) dl 0.31 (0.17, 0.45) 36.34
1
SAS :
Chen >=50 Mix : - 0.67 (0.62, 0.72) 6.04
Lou >=50 Head and neck cancer 1 -+ 0.81(0.69, 0.89) 5.60
Yang >=50 Lymphoma cancer 0: 0.33 (0.30, 0.36) 6.16
Subtotal ("2 =98.77%, p = 0.00) <> 0.60 (0.31, 0.90) 17.80
1
Heterogeneity between groups: p = 0.214 :
Overall ("2 =99.08%, p = 0.00); 0 0.38 (0.31, 0.46) 100.00
i
1
T T
0 1

Fig. 3 Forest plot of random meta-analysis for prevalence of anxiety among patients with cancer

and severe symptom) was 0.34 (0.19, 0.49); 1>=98.65,
P-value <0.001 (Fig. 2), while the overall prevalence of
mild, moderate and severe anxiety (GAD-7 > 5) was 0.31
(0.17,0.45); =99.08%, P-value <0.001 (Fig. 3). The over-
all mean of anxiety (95% CI) according to GAD-7 was 5.84
(5.26, 6.41); =74.7, P-value =0.02 (Fig. S2).

SDS & Self-Rating Anxiety Scale

The overall prevalence (95% CI) of mild, moderate and
severe depression according to SDS > 50 was 0.68 (0.13,
1.00); >=99.43%, P-value <0.001 (Fig. 2), and the overall
mean (95% CI) of SDS was 54.14 (32.17, 76.10); > =99.9%,
P-value <0.001 (Fig S3). The overall prevalence (95% CI)
of mild, moderate and severe anxiety according to SAS > 50
was 0.61 (0.31, 0.86); *=98.77, P-value <0.001 (Fig. 3),
while the overall mean (95% CI) of SAS was 50.58 (40.18,
60.97); I*=99.8%, P-value <0.001 (Fig. S3).

Mean Difference of Anxiety

As shown in Fig. 4, the overall effect estimate suggested that
patients with cancer had higher anxiety symptoms (SMD,

0.25;95% CI, from 0.08 to 0.42; I>=67.9%, P-value = 0.02)
than those in the control group.

Discussion

The present systematic review and meta-analysis aimed to
assess the status of depression and anxiety among patients
with cancer during the COVID-19 pandemic. Due to
anticipation, patients with cancer may be concerned about
COVID-19 and its effect on the treatment, recurrence and
progression of cancer. This can make these patients more
prone to anxiety and depression symptoms. In fact, after
a conducted systematic review and meta-analysis, it was
found that the people living with cancer have experienced
the degree of anxiety and depression during COVID-19 so
that prevalence of mild, moderate and severe depression
and anxiety can exceed more than 30% and these patients
experience more anxiety than healthy controls during the
COVID-19 pandemic.

The previous meta-analyses of depression and anxiety in
patients with cancers have shown that the overall estimates
can be modified by several factors such as cancer types,

@ Springer



504

Journal of Gastrointestinal Cancer (2021) 52:499-507

%

First author Type of control Questionnaire SMD (95% Cl) Weight
1
1
1
1
Cui Nurses GAD-7 :-0- 0.42 (0.25, 0.60) 28.19
1
1
1
1
Musche Healthy controls GAD-7 —0-:- 0.08 (-0.15, 0.30) 23.43
1
1
1
1
Ng Healthy controls HADS-A —_— -0.04 (-0.41, 0.33) 13.79
1
1
1
1
Yang Normals SAS - 0.33 (0.23, 0.44) 34.59
1
1
Overall (l-squared = 67.9%, p = 0.025) 0.25 (0.08, 0.42) 100.00
1
1
1
1
1
NOTE: Weights are from random effects analysis :
1
—
0 .8

Fig.4 Forest plot of random meta-analysis for mean difference of
anxiety among patients with cancer; GAD-7; Generalized Anxiety
Disorder Questionnaire, HADS-A; Hospital Anxiety and Depression

time and method assessment of depression and anxiety,
types (chemotherapy, radiotherapy, etc.) and time (pretreat-
ment, on-treatment and post-treatment) of treatment, time
from cancer diagnosis, consumption of time for assessment
and status of disease (inpatients, outpatient, palliative care)
[49-53]. For example, in a study by Walker et al. [50], the
pooled prevalence of depression in outpatients ranged from 5
to 16% while it was 7 to 49% in palliative care. In our work,
conducting more subgroup analysis was not possible due
to a limited number of studies included in subgroups. We
presented the overall estimates only according to method
assessment of depression and anxiety. An analysis of the
overall estimates in our meta-analysis demonstrated that the
overall prevalence of depression and anxiety according to
type of questionnaire was heterogeneous as a higher level of
depression and anxiety estimated from SAS and SDS was
observed compared to screening questionnaires including
HADS, GAD-7 and PHQ-9. Our result is in line of previ-
ous meta-analysis on depression and anxiety in COVID-19
patients [54] that showed higher depression and anxiety
prevalence values from GAD-7 and SAS compared with
HADS-A, and they mentioned that it is due to lower cut-off

@ Springer

Scale-depression, SAS; Self-Rating Anxiety Scale; SDM; standard-
ized mean difference

values for PHQ-9, GAD-7, SAS and SDS for identifying
depression and anxiety symptoms. Knowledge on compar-
ing different method assessments in evaluating anxiety and
depression in patients with cancer is still not well docu-
mented; however, some evidence suggested that HADS is
a better option for identifying anxious and depressive states
in cancer patients during clinical practice compared with
other tools because of better compliance of patients, shorter
consumption of time, good correlation with clinical features,
good psychometric properties and specific of medical set-
tings [55-58].

Our finding indicates that during the COVID-19 pan-
demic the level of depression and anxiety among patients
with cancer can be reached to clinical importance level as
the overall prevalence rates exceed more than 60% according
to SDS and SAS. Moreover, cancer patients tend to experi-
ence higher levels of anxiety compared to healthy control.
Other systematic reviews and meta-analyses showed a higher
rate of both depression and anxiety during the COVID-19
crisis in some groups such as the general population [59],
healthcare workers [60], COVID-19 patients [54] and preg-
nant women [61]. Such results send a clear message to the
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healthcare community about COVID-19 infection—related
psychological effects and about targeting mental healthcare
attention and resources for the needy at-risk group.

The present systematic review and meta-analysis has
several limitations. First, we only included studies from
three databases. Here, due to ignoring studies in the other
databases and even gray literature, the risk of selection bias
on the overall estimates should be considered. Second, due
to observed substantial heterogeneity the results should be
interpreted with caution and this heterogeneity needs to be
explained via subgroup analysis and meta-regression analy-
ses. However, the limited number of studies precludes con-
ducting subgroup analysis e.g. overall prevalence of depres-
sion and anxiety in a given cancer type. Third, there were
limited analytical studies that compared the depression and
anxiety between patients with cancer and people without
the disease (controls). Fourth, approximately one-third of
studies included were from China, which can limit the gen-
eralizability of the finding.

Conclusion

In conclusion, the overall estimates of depression and anxi-
ety among patients with cancer were considerable. Evidence
from this systematic review and meta-analysis may high-
light the importance of preventing, treating and identifying
the most important determinants of depression and anxiety
among patients with cancer during the COVID-19 pandemic.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s12029-021-00643-9.

Funding The Deputy of Research and Technology, Hamadan Univer-
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