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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 I2 and Cochran's Q test. Publi-

cation bias was examined using funnel plots and Egger's tests. All data analyses

were performed using Stata14.0 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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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.1,2 Due to the uncertainty of

COVID‐19, the psychology and spirit of individuals have been

affected.3 People are worried about becoming infected and how long

the pandemic will last. Dong et al.4 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.5

Psychological disorder is common in cancer patients and is

associated with poor health outcomes,6 and approximately 30%–

50% of cancer patients suffer from psychological distress.7 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.8 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

cancer patients.9,10 Meanwhile, loneliness caused by social

distancing further affect the emotional well‐being.11 Evidence

suggests that the COVID‐19 pandemic exacerbates the psycho-

logical disorder of cancer patients.12 Bargon13 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.14

Individuals affected by this pandemic may experience psycho-

logical distress, such as anxiety, stress, depression, insomnia, and

suicidal behavior.15 A previously published meta‐analysis revealed

the prevalence of depression and anxiety among patients with cancer

during the COVID‐19 outbreak.16 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 (ISI), 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 ormultiple articleswith the samedata,

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.17 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.

2.4 | Statistical analysis

The prevalence of each mental health outcome in cancer patients

was evaluated using PR with a 95% confidence interval (CI).

P < 0.05 and/or I2 > 50% represented significant heterogeneity

between studies, and a random‐effects model was used to merge

the effect size. p ≥ 0.05 and I2 ≤ 50% represented no heteroge-

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

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.18 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

F I GUR E 1 Flowchart of study selection according to the PRISMA guidelines
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included in this meta‐analysis. The summarized psychological health

status is presented in Table S5.

3.2 | Characteristics of each included study

The detailed characteristics of the 40 included studies are presented

in Table 1. Among these, although four studies20,35,44,49 were cohort

studies, this study only extracted data at a certain time point for

meta‐analysis. These studies were conducted in China, Italy, the

Netherlands, America, Canada, and other countries. A total of

27,590 cases were included, and the sample size of each study

ranged from 14 to 6231 participants. As for risk of bias,

11,24,27,29,31,34,37,38,40,47,50,56 14,23,25,28,32,33,35,41–44,49,52,54,55 and

1519–22,26,30,36,39,45,46,48,51,53 studies had high, unclear, and low risks,

respectively (Table S6). Overall, the risk of bias for the included

studies was relatively small, indicating moderate methodological

quality.

3.3 | Results of meta‐analysis and subgroup
analysis

3.3.1 | Depression

A total of 28 studies reported the PR of depression among cancer

patients. The pooled result was 32.5% (95% CI: 0.263, 0.392,

Figure 2A), with a significant heterogeneity (I2 = 98.771%, P < 0.001).

In a subgroup analysis, there were significant differences among

different evaluation scales (P < 0.01, Figure 2B), and the PR of

depression ranged from 19.2% (95% CI: 0.141, 0.249) to 75.6% (95%

CI: 0.356, 0.992). Moreover, significant differences among patients

with different types of cancer were observed (P < 0.01, Figure 2C).

Among these, patients with head and neck cancer had the highest PR

for depression (74.6%, 95% CI: 0.658, 0.825). However, we found no

statistically significant differences in the subgroup analysis by area or

risk of bias (P > 0.05, Figure S1A and S1B).

3.3.2 | Anxiety

A total of 34 studies reported the anxiety prevalence for cancer

patients; the pooled PR of anxiety was 31.3% (95%: 0.254, 0.375,

Figure 3A), and the heterogeneity among studies was significant

(I2 = 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% CI: 0.136,

0.237) to 50.9% (95% CI: 0.293, 0.723). Moreover, the PR of anxiety

varied significantly among patients with different types of cancer

(P < 0.01, Figure 3C), and patients with head and neck cancer were

associated with the highest rate of anxiety (92.3%, 95% CI: 0.891,

0.955). However, subgroup analyses by area and risk of bias were not

significant (P > 0.05; Figures S2A and S2B).T
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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

(I2 = 99.001%, P < 0.001), and the meta‐analysis showed the PR of

PTSD among patients with cancer was 28.8% (95% CI: 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% CI: 0.159, 0.533) than those with values ≥ 26 (14.1%, 95% CI:

0.129, 0.153) or ≥ 33 (28.8%, 95% CI: 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% CI: 0.469, 0.609, Figure 5) with

significant heterogeneity (I2 = 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% CI: 0.171, 0.293, Figure 6A), with a significant

F I GUR E 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
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heterogeneity of I2 = 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% CI: 0.271, 0.385) and thy-

roid cancer (31.5%, 95% CI: 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% CI: 0.674, 0.910,

Figure 7A) with significant heterogeneity (I2 = 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

F I GUR E 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
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below (21.6%, P = 0.001, Figure S6D). Six studies recorded the

stratified result of anxiety, and there was no statistical significance in

fractionation by sex, marital status, employment status, and

education level (P > 0.05, Figure S7). Regarding the prevalence of

PTSD, three studies reported data on sex and employment status. A

stratified analysis showed that female (27.9%) with cancer were

F I GUR E 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

F I GUR E 5 Forest plot of the PR of distress among patients with cancer

ZHANG ET AL. - 9



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.57 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.58 The vast majority of patients

concern about the impact of delays on treatment and long‐term

F I GUR E 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 ISI 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
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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.59 The level of distress in cancer patients has

also increased due to treatment delays.60 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.61 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‐19.51

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 itself62; the self‐rating depression

F I GUR E 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
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scale (SDS, 20 items) is used to measure the severity of psychological

and physical symptoms of depression63; 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.64 A previous study indicated that

HADS‐D significantly underestimated depression in prostate cancer

patients compared to PHQ‐9, and SDS showed a similar trend.65

Moreover, HADS could be a better option for depression assessment

than SDS in patients with lung cancer.66 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-

iety in patients with medical conditions.67 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,68

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.69 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.70,71 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'

mental health.72 Thus, to discern this information, the educational

level of the patients is crucial. Yang et al.22 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

in women among cancer and non‐cancer patients.73 We also

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.74 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.75 Therefore, the decline in

F I GUR E 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
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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.76 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.77 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 theCOVID‐19pandemic by integrating existing
evidence. These findings support that the mental health of individuals

with cancer should receivemore attention under pandemic conditions.
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