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Background: The 2019 coronavirus (COVID-19) had caused a global pandemic and
disrupted millions of lives. Cancer patients are a special group at greater risk of
contracting viruses. This study aimed to evaluate the anxiety and depression status of
cancer patients undergoing radiotherapy during the COVID-19 epidemic.

Methods: 396 cancer patients who underwent radiotherapy were enrolled in this study.
The self-rating anxiety scale (SAS) and self-rating depression scale (SDS) were used to
evaluate patient anxiety and depression, respectively. 373 cancer patients completed
the questionnaires.

Results: During the COVID-19 outbreak, the incidence of anxiety and depression in
cancer patients were 34.9 and 33.8%, respectively. Approximately 31.4% of tumor
radiotherapy patients had anxiety and depression. Based on univariate analysis, age,
work status, education level, and clinical stage were related to anxiety and depression
in cancer patients. Based on multiple regression analysis, age and clinical stage were
related to anxiety, but only age was related to depression.

Conclusions: Due to the COVID-19 pandemic, cancer patients experienced increased
psychological problems. Our results have contributed to a better understanding of
these psychological problems in cancer patients and provide a basis for psychological
counseling and intervention.

Keywords: COVID-19, cancer patients, anxiety, depression, stressors

INTRODUCTION

Since COVID-19 was first reported in Wuhan, Hubei Province, China (1), COVID-19 had spread
rapidly worldwide. COVID-19 has high pathogenicity, virus specificity, and mobility. COVID-
19 had been upgraded from a regional public health emergency to a global public crisis (2)
that threatened the safety of human life and social stability. In January 2020, the World Health
Organization (WHO) defined the virus that caused severe pneumonia as the 2019 novel coronavirus
(COVID-19) (3). In March 2020, the WHO announced that COVID-19 had caused a global
pandemic (4). In October 2020, Delta, a new lineage of the COVID-19 virus was discovered in
the Indian. In July 2021, WHO declared the Delta variants were becoming the major popular strain
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in many countries. As of August 2021, the cumulative number of
new coronavirus infections had exceeded 219 million worldwide,
and the cumulative number of deaths were approximately 4.55
million (https://covid19.who.int/). Affected by the deterioration
of the epidemic, many countries had adopted measures, such
as quarantines, suspension of work, curfews, cancellation of
large gatherings, blockades, and other measures, to curb the
further spread of the epidemic. The outbreak of the disease
and strict control measures had landed a heavy blow to the
medical system and economy (5). Specifically, our work, lives,
social roles and functions had been affected that in turn caused a
series of psychological problems related to COVID-19, including
anxiety, depression, stress, and insomnia, which had caught the
attention in caused social and medical circles. Shi et al. (6)
collected 2651 chinese people, they investigated the anxiety and
depression levels of the general population during the COVID-
19 pandemic in China. They found that lower knowledge poorer
health perceiving higher risks of infections unstable working
condition presented higher anxiety and depression levels, while
female married lived alone were more anxious; living areas was
not related to anxiety and depression. Shehata et al. (7) reported
that the depression was correlated with age mental status
and being infected with COVID-19, while only age correlated
with anxiety.

Cancer patients are a special group. Studies (8) have shown
that the anxiety and depression rates are higher than in healthy
people. Of cancer patients, 17-46% have anxiety and depression
(9). As a result of the tumor and treatment, many patients with
long-term malnutrition and low immunity are more susceptible
to virus infection (10, 11). Given the current pandemic, the
normal treatment of cancer patients might be interrupted or
changed, and the social support was limited (12, 13). Thus, cancer
patients are more likely to be troubled by psychological problems.
Currently, little attention is paid to the psychological problems
of cancer patients caused by COVID-19, thus it is particularly
important to pay attention to and ease the anxiety and depression
of cancer patients in a timely manner.

The purpose of this study was to evaluate the anxiety and
depression status of cancer patients undergoing radiotherapy
during the COVID-19 epidemic, and to analyze the factors
that influence anxiety to depression to provide a basis for
psychological counseling and intervention.

MATERIALS AND METHODS

Participants

396 patients who underwent radiotherapy in the Department
of Radiotherapy at Anhui Cancer Hospital from August 2020
to August 2021 were enrolled in this cross-sectional study.
The inclusion criteria were as follows: (1) age >18 years; (2)
diagnosed with a tumor and scheduled to receive radiotherapy
in the upcoming days/weeks; (3) able to read and communicate
with informed consent. The exclusion criteria were as follows: (1)
Previous severe mental illness or a combination of disorders that
may affect anxiety or depression, such as schizophrenia, autism,
delusion, obsessive-compulsive ~disorder, hypothyroidism,
etc; (2) cognitive and communication disorders; (3)

Recently suffered a major trauma; (4) and declined to join
the group.

This study was approved by the Human Ethics Review
Committee of Anhui Provincial Cancer Hospital Center,
China. All patients signed an informed consent before the
study commenced.

Investigation Tools and Approach

This study was based on a questionnaire survey, for which
the participants provided informed consent. We collected
clinical data, including age, gender, education level, occupation,
marital status, place of residence, cigarette smoking and
alcohol consumption histories, clinical staging, and distant
metastases. We adopted a self-rating anxiety scale (SAS) and
self-rating depression scale (SDS) to evaluate anxiety and
depression, respectively.

The SAS was developed by Zung (14) as a psychological
scale for assessing the degree and changes in anxiety. A 4-level
scoring system was used to assess patients. The 4-level scoring
included 20 items, 5 of which had reverse scoring. The main
assessment item was the frequency of symptoms such as fear,
panic, madness, tremor of hands and feet, body pain, palpitations,
dizziness, dyspnea, frequent urination, hyperhidrosis and sleep
disturbance, etc. The scoring method was based on 1-4 points,
as follows: (1) no or a very limited amount of time; (2) a small
amount of time; (3) a considerable amount of time; and (4) most
or all of the time. The scores of the 20 items were added and
multiplied by 1.25 to obtain the integer of the standard points.
The score was divided by 50; 50-59 was mild anxiety, 60-69 was
moderate anxiety, and >70 was severe anxiety. The SDS, which
is intuitive and concise, was created by Zung (15) in 1965. The
SDS is a psychological scale for assessing the degree and change in
depression, Including two items of mental-emotional symptoms,
eight items of physical disorder, two items of psychomotor
disorder, and eight items of depressive psychological disorder.
The SDS also uses 4 levels of scoring with a total of 20 items, of
which 10 items are reverse scored. The calculation of the standard
score is similar to the SAS score. The scores of 20 items are added,
then multiplied by 1.25 to determine the integer. The SDS score
cut-off value is 53; 53-62 is mild depression, 63-72 is moderate
depression, and > than 73 is severe depression.

In the current study the Cronbach coefficients of the SAS
and SDS scales were 0.856 and 0.874, respectively. A total
of 396 questionnaires were distributed, of which 373 valid
questionnaires were returned.

Statistical Analysis

The statistical analyses were performed using version 23.0 of the
Statistical Product and Service Solutions (SPSS; International
Business Machines, Corp., Armonk, NY, USA). Continuous
variables are represented by the means + SD. Normally
distributed data were tested by the Shapiro-Wilk test.
Independent t-tests were used for comparison between the
two groups, single-factor analysis of variance was used for
comparison between multiple groups, and multivariate analysis
was performed by multiple regression analysis. A two-tailed P <
0.05 was considered statistically significant.
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RESULTS

Patient Characteristics

From August 2020 to August 2021 there were 396 patients
undergoing radiotherapy in our department, of whom 10
interrupted radiotherapy and 13 could not communicate
effectively to complete the questionnaire. A total of 373 patients
undergoing radiotherapy were enrolled in this study, including
245 males and 128 females. The median age was 57 years (range,
22-89 years). The tumor types were as follows: 81 cases of
esophageal cancer; 57 cases of nasopharyngeal cancer; 13 cases of
oropharyngeal cancer; 17 cases of hypopharynx cancer; 13 cases
of oral cancer; 49 cases of intracranial tumors; 18 cases of lung
cancer; 27 cases of breast cancer; 33 cases of laryngeal cancer; 27
cases of rectal cancer; 9 cases of gastric cancer; 6 cases of thyroid
cancer; 13 cases of nasal cavity NK/T cell lymphoma; 3 case of
endometrial cancer; and 7 cases of other tumors types.

Anxiety and Depression in Patients
Undergoing Radiotherapy

The mean anxiety score of tumor radiotherapy patients was 45
(range, 25-73) and the mean depression score was 49 (range, 25-
77). The incidence of anxiety and depression was 34.9 and 33.8%,
respectively. Among the tumor radiotherapy patients, 31.4% had
both anxiety and depression, as shown in Table 1.

Univariate Analysis of Anxiety and
Depression in Tumor Radiotherapy

Patients

Age, gender, education level, occupation, marital status,
residence, cigarette smoking and alcohol consumption histories,
clinical stage, and distant metastases were included in the
univariate analysis. The results suggested that anxiety and
depression were related to age, work status, education level, and
clinical stage (all, P < 0.05), as shown in Table 2.

Multiple Regression Analysis of Anxiety
and Depression in Tumor Radiotherapy
Patients

We entered age, work status, education level, and clinical stage,
which were statistically significant factors in univariate analysis,
into multiple regression analysis as independent variables;
anxiety and depression scores were dependent variables. Age and

TABLE 1 | The results of anxiety and depression in 373 tumor radiotherapy
patients during COVID-19 pandemic.

Project Anxiety cases (%) Depression cases (%)
Degree

None 243 (65.1%) 247 (66.2%)

Mild 77 (20.6%) 63 (16.9%)
Moderate 52 (13.9%) 49 (13.1%)
Severe 1(0.4%) 14 (3.8%)

Both anxiety and depression 117 (31.4%) 117 (31.4%)

clinical stage were related to anxiety, and age was related to
depression (all, P < 0.05), as shown in Table 3.

DISCUSSION

The COVID-19 pandemic is a high-stress event, which has had
a tremendous impact and pressure on economic development,
social stability, and the physical and mental health of people
in all countries (16-19). Studies (9, 16, 19) have shown that
in the context of the current pandemic, cancer patients had

TABLE 2 | Univariate analysis of anxiety and depression in 373 tumor
radiotherapy patients.

Characteristic cases Anxiety P value Depression P value
score score

Gender

Male 245 4584 +£10.283 0426 50.02+11.11 0.686

Female 128 44.63 + 10.81 48.15 £ 11.64

Age

<40years 36 35.19+8.55 0.0006 42.08+9.39 0.0001

40-60years 173 41.56 + 8.51 45.04 +£9.00

>60years 164 51.07 £9.83 55.55 + 10.84

Marriage

Married 348 4447 £9.62 0.102 48.30+ 10.40 0.117

Divorced/Single/ 25 58.76 £ 12.22 64.32 £ 13.07

Widowed

Working status

Stable work 129  40.21 £9.43 0.0001 43.78 £ 10.12 0.0001

Retirement 59  48.03 £9.82 52.17 £ 10.50

No work/Temporary 185 48.23 £9.93 52.39 £ 10.91

Worker

Education level

Primary school 137 50.15+10.87 0.0001 54.39 + 11.87 0.0001

High school/Middle 197  43.93 +£8.89 47.76 + 9.60

school

University 39 36.36+7.66 39.92 +8.76

Place of residence

City 191 42,02 +£10.34 0.377 46.73+11.08 0.185

Rural area 182 47.95+9.94 52.16 + 10.91

Smoking

Yes 69 46.75+11.18 0.210 51.51+11.81 0.234

No 304 4512 +£10.25 48.89 £ 11.16

Drinking

Yes 61 46.54 £10.95 0.365 51.23+11.54 0.407

No 312 4516+ 10.32 48.98 £ 11.25

Clinical stage

| 14 33.43+4.67 0.0001 37.07+£5.41 0.0001

Il 82  42.01 £9.59 45.45 +10.61

Ml 1568 4573 +£9.88 49.64 + 10.51

v 119 48.87 £ 10.50 53.29 +£ 11.45

Distant metastasis

Yes 31 54.06+£10.33 0.627 59.08+11.14 0.508

No 342 44.64 £10.10 48.50 £ 10.93
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TABLE 3 | Multiple regression analysis of anxiety and depression in tumor
radiotherapy patients.

Independent  Unstandardized Standard Standardization P value
variable coefficient error factor

Anxiety

Age 4.701 0.804 0.292 0.0001
Stage 3.356 0.540 0.268 0.0001
Depression

Age 5.064 0.874 0.290 0.0001

a significantly higher degree of anxiety and depression than
healthy people and were more likely to be troubled by mental
illness. The factors influencing anxiety and depression in tumor
radiotherapy patients are complex and unclear. The current study
determined the prevalence and factors influencing anxiety and
depression in cancer patients receiving radiotherapy during the
novel coronavirus epidemic.

In this study, the patients anxiety and depression were
evaluated by using the Chinese version of SDS and SAS with the
Cronbach coefficient of 0.784 for SDS in Chinese people (20),
and of 0.931 for SAS in the general population (21). The results
showed that they had good reliability, validity and excellent
internal consistency. Wang et al. (22) studied on the public
psychological states and its related factors during the COVID-
19 outbreak by using the Chinese version of SDS and SAS;
Song et al. (23) investigated the mental health status of college
students under the COVID-19 pandemic and explored potential
influential factors, they used the Chinese version of SDS and SAS
to evaluate the anxiety and depression of college students.

Ma et al.(24) reported that the age of tumor radiotherapy
patients >60 years of age were more prone to anxiety, and age
was not a factor that affected depression. The results were similar
to the results of our study. In this study age >60 years was a
factor influencing anxiety and depression in tumor radiotherapy
patients. Elderly cancer patients often have chronic underlying
diseases for a long time and are prone to anxiety and depression
(25). Many elderly cancer patients live apart from their children
and have limited medical knowledge and information, due to
a lack of understanding regarding the new coronavirus disease,
the elderly are prone to anxiety, panic attacks, or helpless
despair (26). In addition, due to the impact of the epidemic,
many hospitals have adopted online appointments, diagnosis,
and treatment. Elderly tumor patients are often not proficient
in operating such a network system, which is inconvenient
when seeking medical treatment, thus leaving the patient feeling
helplessness or isolation, which in turn might cause the patient
to experience anxiety and depression or even aggravate existing
anxiety and depression (24).

In our study, the results of Univariate analysis showed that
work status and the education level of tumor radiotherapy
patients were related to anxiety and depression. We divided the
work status of the enrolled patients into stable work, retired,
and no or temporary work, and found that the incidence of
anxiety and depression in patients with stable work or income

was significantly lower than patients without work or no stable
income (both p = 0.0001). We speculate that the reason for
this finding might be that cancer patients need to spend a
considerable amount of money to receive treatment, which
requires family financial support, and these expenditures create
a large economic burden on families without a job or a stable
source of income. In addition, because of the epidemic, the social
economy has been greatly affected. Many small companies have
broken their capital chains or even gone bankrupt. The number
of unemployed people has increased sharply, and economic
income has declined, which has also increased anxiety and
depression in cancer patients. Shi et al. (27) reported that anxiety
and depression are not related to education level. Ma et al.
(24) also reported similar findings due to the small proportion
of enrolled patients with a higher education. In our study,
197 patients had a middle school education and above and 39
patients had a University education. The incidence of anxiety and
depression were negatively correlated with the level of education
in tumor radiotherapy patients. The lower the level of education,
the more likely a patient was to be anxious and depressed.
We speculate that the possible reason for this association is
that patients with a higher education level have more ways to
receive information and have a strong ability to discriminate and
process information. Patients with a higher education level have
a better understanding of cancer, especially in the context of the
COVID-19 epidemic, which has been highly infectious and fatal.
Patients with higher education levels could better understand
COVID-related knowledge and did not panic blindly, thereby
avoiding or reducing anxiety and depression. But in Multiple
regression analysis, work status and the education level of tumor
radiotherapy patients were not related to anxiety and depression.
It is necessary to expand the sample size for further research.

In addition, our study showed that patients with an advanced
clinical stage had a higher incidence of anxiety and depression.
As a reliable indicator of prognosis, clinical staging is related to
the histologic type and grade of tumors, which can predict the
biological behavior of malignant tumors and provide a basis for
clinicians to accurately select treatment options (28).

Advanced clinical staging is often related to more severe
clinical symptoms or tumor invasion, which are associated with
a poor prognosis. Tumor patients with advanced clinical stages
often have anxiety and depression because they are worried about
tumor progression, metastasis, and an unsatisfactory treatment
effect (29).

Our research had some limitations. First, the number of
patients we enrolled was limited and the sample size was not big,
which had an impact on the results of the study. We calculated
the sample size by using the G*Power calculator (if a = 0.05,
1- = 0.9, n = 404). Second, we collected cancer patients who
underwent radiotherapy in this study. The toxic side effects of
the patients due to radiotherapy might aggravate depression and
anxiety, while depression and anxiety of these patients might
at their peak during radiotherapy which had an impact on the
results. Third, our study included cancer patients with all tumor
types, and the results were overall results which couldn’t reflect
the anxiety and depression of patients with different types of
tumors. Fourth, the gender distribution of our study was biased
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toward males, this also affect the results. Fifth, this was a cross-
sectional study, which limited the inferences of the study. It is
especially necessary to expand the sample size, perform subgroup
analysis for different types of tumors, continue investigations at
each node of the epidemic, and combine longitudinal analysis of
the anxiety and depression status of tumor radiotherapy patients.

CONCLUSION

In conclusion, the present study suggested that during the
COVID-19 epidemic, the age and clinical stage were related to
anxiety with patients undergoing radiotherapy, but only age was
related to depression. We hope our results may contributed to
cancer patients for psychological counseling and intervention.
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