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Introduction

A new strain of Coronavirus (COVID-19) was 
identified in Wuhan, China in last month of 2019, and 
spread rapidly throughout China [1]. COVID-19 virus 
is a significant social threat that causes respiratory and 
intestinal infections in animals and humans. The virus 
has been transmitted from animal species to humans [2]. 
The rapid spread of the virus and the seriousness of the 
new disease prompted the World Health Organization to 
change its view of an international public health concern 
on January 30 to a pandemic on March 11 [3]. 

COVID-19 disease, in addition to being a significant 
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threat to people’s physical health due to the increase and 
prolongation of fear and uncertainty about, when it will 
end, also threatens people’s mental health. People have 
shown negative emotions, including stress, anxiety, and 
anger, after the announcement of COVID-19 [4]. Another 
threat to public mental health is the implementation of 
nationwide quarantine measures to prevent the spread of 
COVID-19. While quarantine can be an effective public 
health measure, it entails significant economic, social, 
and psychological costs [5]. Chinese researchers report 
that cancer patients and cancer survivors are at greater 
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risk of severe COVID-19-related events than non-cancer 
patients [6] and have shown greater rates of anxiety and 
depression than the general population [7-9]. Studies have 
shown that anxiety associated with COVID-19 affects 
patient decision about treatment [10] and can even stop 
treatment [11]. This fear and anxiety can confuse cancer 
patients to the point that they refuse to continue treatment 
for fear of infection which can lead to worsening of their 
condition [12]. 

Radiation therapy is one of the most common 
methods of cancer treatment that can be used alone or 
in combination with other treatments such as surgery, 
chemotherapy, or hormone therapy. Approximately 52% 
of cancer patients receive radiation therapy during their 
course of treatment [13]. These patients have an increased 
risk to be exposed to COVID-19 as they are scheduled 
to receive radiation therapy every day for several weeks. 
Also, if they become infected with the COVID-19, their 
treatment need to be stopped for several weeks and this 
potentially leads to a change in the radiation therapy 
program and cancer control [14].

Social isolation has been shown to have a significant 
effect on cancer survival [15, 16]. Moreover, it can be 
expected that psychological disorders will affect the 
treatment efficiency and also treatment program of patients 
undergoing radiation therapy. On the other hand, because 
COVID-19 in addition to the physical health, can also 
affect human economic, political, and social issues, this 
study aimed to determine the anxiety caused by COVID-19 
and to evaluate the psychological and physical symptoms 
in cancer patient undergoing radiation therapy in order to 
improve the physical and mental health of these patients.

Materials and Methods

Collecting data
This study is an analytical cross-sectional that was 

performed in the spring and summer of 2021 by random 
sampling of 125 cancer patients undergoing radiation 
therapy for various cancers (breast, lung, head and neck, 
prostate, stomach, cervix, blood, intestine, brain, skin, 
Lymphoma, kidney, esophagus). Sample size calculation 
was based on the rule of thumb in sample size for 
exploratory factor analysis (5 or 10 samples for each 
question) [17], The minimum sample size for evaluating 
the structural validity of the 18-item questionnaire is 90; 
On the other hand, according to the anxiety score reported 
in the study of Alipour et al. [18] and the use of mean 
and standard deviation, the sample size was calculated to 
be 100 people. With considering the 20% non-response 
probability of patients, the final sample size was calculated 
as 125 people. 

After obtaining the necessary permits from the Vice 
Chancellor for Research, Shahid Sadoughi University of 
Medical Sciences, Yazd, and receiving the ethical code 
(IR.SSU.REC.1400.117), sampling began. Inclusion 
criteria in this study were all cancer patients referred to 
Radiation Therapy Center in Yazd since of 2021, who 
were selected after completing the informed consent 
form and were randomly selected. Exclusion Criteria for 

this study included patients who have a history of mental 
illness (anxiety and depression, Etc.) and people who were 
not in a favorable mental and physical condition when 
completing the questionnaire.

Anxiety evaluation Scale
This study was evaluated using the Corona Disease 

Anxiety Scale (CDSA) questionnaire and demographic 
factors [18]. Demographic factors in this study included: 
gender, age, religion, type of cancer, education, marital 
status, history of infection, history of death due to 
COVID-19 in friends and family, economic status, number 
of family members, and occupation.

The CDAS scale has been prepared and validated to 
measure anxiety caused by the outbreak of the COVID-19 
virus in Iran. The validity and reliability of this study have 
been done by Alipour (2020) [18]. The final version of this 
tool has 18 items and two components (agents). Items 1 
to 9 assess psychological symptoms, and items 10 to 18 
assess physical symptoms. The instrument is scored on a 
4-point Likert scale (never = 0, sometimes = 1, often = 2, 
and always = 3); Therefore, the highest and lowest scores 
that the respondents get in this questionnaire are between 0 
and 54. High scores in this questionnaire indicate a higher 
level of anxiety in people. 

According to the raw scores obtained from this 
questionnaire in Iran, its cutting point was determined 
and can be seen in Table 1.

The reliability of this tool was obtained using 
Cronbach’s alpha coefficient for the first factor, the second 
factor, and the whole questionnaire were 0.88, 0.86, and 
0.92, respectively [18]. 

 
Statistical analysis

Frequency, percentage, mean (standard deviation), 
median (interquartile range=IQR) indices used for 
description, and also to evaluate the normality of error 
distribution in quantitative variables, the Kolmogorov-
Smirnov test was used. For inferential statistics, Mann–
Whitney U and Kruskal-Wallis tests were used. All 
analyzes were performed in SPSS 24 software (Chicago, 
Illinois) with a significance level of 5%.

Results

This study was performed on 125 cancer patients 
undergoing radiotherapy, of which 55.2% (69 patients) 
were male, and 44.8% (56 patients) were female. Mean 
(SD) age was 50.16 (13.93), maximum and minimum 
were 80 and 12 years, respectively. The highest number of 
patients related to head and neck cancer and breast cancer 
with 24% (n = 30) and 23.2% (n = 29), respectively, and 
the lowest number of patients related to lymphoma and 
kidney cancer, each with 0.8% (n = 1) (Figure 1).

The highest frequency was belonged to people with 
middle school education (33.6%, 42 people), housewives 
(41.6%, 52 people), average economic status (67.2%, 84 
people), and married (85.6%, 107 people).

65.6% of patients (82 patients) had a history of 
COVID-19 in family and friends, and 20.8% of patients 
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epidemic on patients with suspected breast cancer reported 
that COVID-19-related anxiety affects the patient’s 
decision about treatment [10]. In another retrospective 
study on 160 patients with or suspected breast cancer, 
he showed that anxiety caused by COVID-19 could stop 
treatment [11]. Although this fear and anxiety affect many 
people, it can confuse cancer patients to the point that they 
refuse to continue treatment due to fear of infection and 
worsen their condition [12].

Given the role of social isolation in cancer survival 
[15, 16], it can be expected that the psychological 
disorders caused by COVID-19 will affect the fractionated 
treatment program and the treatment efficiency of patients 
undergoing radiotherapy. Therefore, due to the lack of 
research on anxiety caused by COVID-19, especially on 
cancer patients undergoing radiation therapy, this study 
aimed to determine the anxiety caused by COVID-19 and 
its psychological and physical symptoms in these patients 
in order to decisions can be made to improve the physical 
and mental health of these patients.

This study is a cross-sectional analytical study 
performed in a charity radiotherapy center from April to 
September 2021. At some point during this time, the fourth 
and fifth outbreaks of COVID-19 occurred. We have found 
that factors such as economic status, history of illness, and 
history of death due to COVID-19 in family and friends 
directly affect the incidence of anxiety and depression. 

COVID-19 has caused a wave of stress, anxiety, and 
depression worldwide [19]. Numerous environmental and 
social factors can affect the psychological and physical 
symptoms of anxiety. Economic and social status is one 
of the most critical factors in anxiety and one of the 
psychological and physical symptoms caused by anxiety 
in society [20]. In this study, the results showed that 

(26 patients) had a history of COVID-19 death in family 
and friends. The frequency of qualitative demographic 
variables is presented in Table 2.

The frequency of cancer patients undergoing 
radiotherapy to different items of the CDSA questionnaire 
were presented in Table 3. Among the answer options, the 
highest frequency of the “always” option was related to 
the item “I am concerned about transferring the virus to 
others around me” (42.4%) and the highest frequency of 
the “never” option was related to the item “I get goose 
bumps when I think about Coronavirus” (82.4 %). 

Results of the Kolmogorov-Smirnov test showed 
that none of the quantitative variables of the study had a 
normal distribution (p <0.05).

As shown in Table 4, the median (IQR) scores of 
physical symptoms, psychological symptoms, and total 
anxiety caused by COVID-19 in cancer patients were 4 
[8], 11 [13], and 16 [18], respectively. According to the 
scale of anxiety intensity (Table 1) in moderate physical 
and mental symptoms and the median of the total anxiety, 
the score is in the maximum range of anxiety or mild 
anxiety on the CDSA scale.

According to Table 5, results of Kruskal-Wallis test 
showed, there was a significant difference between median 
of scores in terms of age, education, economic status, and 
type of job (p <0.05).

Discussion

Studies have shown that patients with malignancies 
show more anxiety and depression than the general 
population, and as the course of treatment slows down, 
there will be more anxiety [7-9].

Wang et al. in a study on the effect of the COVID-19 

Factor No anxiety or mild Moderate anxiety Severe anxiety
Psychological symptoms 0-5 6-19 20-27
Physical symptoms 0-1 2-9 10-27
Total anxiety 0-16 17-29 30-54

Table 1. Severity of Anxiety Caused by COVID-19 Based on Standard Scores

Figure 1. Cancer Frequency
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Variable levels Frequency (percentage)
Gender Male 69 (55.2) 

Female 56 (44.8) 
Age 20 < 2 (1.6)

20-35 10 (8.0) 
36-50 52 (41.6) 
51-70 48 (38.4) 
71 > 13 (10.4) 

Religion Shia 124 (99.2) 
Non-Shia 1 (0.8) 

Type of cancer Breast 29 (23.2) 
Lung 14 (11.2) 

Head and Neck 30 (24.0) 
Prostate 5 (4.0) 
Stomach 7 (5.6) 
Cervix 11 (8.8) 
Blood 4 (3.2)

Intestine 10 (8.0) 
Brain 6 (4.8) 
Skin 5 (4.0) 

Lymphoma 1 (0.8) 
Kidney 1 (0.8) 

Esophagus 2 (1.6)
Education Illiterate 3 (2.4) 

Primary 25 (20.0)
Middle school 42 (33.6) 
High school 38 (30.4) 

Graduate 17 (13.6)
Marital status Single (14.4) 18

Married 107 (85.6)
History of COVID-19 in family and friends Yes (65.6) 82

No 43 (34.4)
History of death due to COVID-19 in family and friends Yes 26 (20.8) 

No 99 (79.2)
The economic status Weak 24 (19.2) 

Medium 84 (67.2) 
Good 17 (13.6) 

Excellent 0 (0)
The number of family members Two-person 4 (3.2) 

Three-person 17 (13.6) 
Four-person 43 (34.4) 
Five person 41 (32.8) 

Six people and more 20 (16.0)
Job  Unemployed 5 (4.0)

Freelance 50 (40.0) 
Housewives 52 (41.6) 

Government's employee 4 (3.2)
Cultural 2 (1.6)
Student 3 (2.4) 
Retired 9 (7.2)

Table 2. Frequency Distribution of Demographic Variables in Cancer Patients Undergoing Radiation Therapy
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economic status is very effective in the anxiety score of 
cancer patients. The median score of anxiety in cancer 
patients undergoing radiotherapy with poor economic 
status (median score=30) was three times higher than 
the median anxiety score in patients with good economic 
status (median score =9). Unemployed people with 
a median anxiety score of 26 also have the most anxiety 
among the mentioned jobs. The authorities need to pay 
more attention to the unemployed peoples and pay special 
attention to them.

Following the outbreak of the COVID-19 epidemic, 
studies have been conducted on anxiety by gender. 
Moghanibashi et al. conducted a study to assess the level 
of anxiety in the general population of Iran at the time 
of the outbreak of the COVID-19 epidemic. The results 
showed that the anxiety symptoms were normal in 49.1% 
of cases, severe in 9.3%, and very severe in 9.8%. Also, 
the rate of anxiety in females was significantly higher than 
males [21]. A study by Cuiyan Wang et al. in China entitled 
“Immediate psychological responses and associated 
factors during the initial stage of the 2019 coronavirus 
disease” showed that more than 25% of the participants 
have experienced anxiety symptoms and females are 
significantly more likely than males to suffer from anxiety, 

stress, and depression [22]. The results of present study 
also showed that although females (median score =17) 
had more anxiety than males (median score =14), this 
difference was not significant.

Another demographic variable associated with anxiety 
and fear of death among humans is age. One of the most 
popular theories about death anxiety is that there will be 
more fear and anxiety about death as people get older. 
Some studies have suggested a direct relation between 
death anxiety and—aging [23]. Suhail et al. investigated 
the correlation between death anxiety and demographic 
factors of age, religion, and gender. The results showed 
that older people and people with less religious beliefs 
showed more death anxiety [24]. In the present study, 
gender has a significant effect on the incidence of 
COVID-19-induced anxiety in cancer patients undergoing 
radiotherapy, so that the incidence of anxiety has increased 
with age (p<0.05).

Sun et al. examined the prevalence of acute 
posttraumatic stress symptoms during the COVID-19 
outbreak in Wuhan, China. In this study, which was 
conducted online, the three demographic variables of 
gender, age, and educational background were examined. 
The results showed that people with less education 

Items Options Frequency
Always (%) Often (%) Sometimes (%) Never (%)

Thinking about Coronavirus makes me anxious 24 (19.2) 21 (16.8) 48 (38.4) 32 (25.6)
I feel tense when I think about the Coronavirus threat. 13 (10.4) 21 (16.8) 44 (35.2) 47 (37.6)
I am seriously worried about the prevalence of Coronavirus 24 (19.2) 19 (15.2)  50 (40.0) 32 (25.6)
I am afraid of contracting Coronavirus 43 (34.4) 17 (13.6) 34 (27.2) 31 (24.8)
I fear that I might contract Coronavirus anytime 27 (21.6) 11 (8.8) 43 (34.4) 44 (35.2)
Minor symptoms make me think that I am contracting the virus, 
and I start checking myself

20 (16.0) 21 (16.8) 42 (33.6) 42 (33.6)

I am concerned about transferring the virus to others around me.
am concerned about transferring the virus to others around me

53 (42.4) 37 (29.6) 24 (19.2) 11 (8.8)

My anxiety about Coronavirus has interfered with my daily 
activities

25 (20.0) 27 (21.6) 34 (27.2) 39 (31.2)

The mass medias focus on Coronavirus make me anxious 16 (12.8) 13 (10.4) 40 (32.0) 56 (44.8)
Thinking about Coronavirus has interrupted my sleep 9 (7.2) 10 (8.0) 33 (26.4) 73 (58.4)
I have lost my appetite because of thinking about Coronavirus 8 (6.4) 2 (1.6) 17 (13.6) 98 (78.4)
I get a headache when I think about Coronavirus 7 (5.6) 6 (4.8) 33 (26.4) 79 (63.2)
My body starts jittering when I think about Coronavirus 6 (4.8) 8 (6.4) 13 (10.4) 98 (78.4)
I get goose bumps when I think about Coronavirus 6 (4.8) 5 (4.0) 11 (8.8) 103 (82.4)
Coronavirus has become my nightmare 5 (4.0) 11 (8.8) 25 (20.0) 84 (67.2)
I have less physical activity because of my fear of Coronavirus 18 (14.4) 29 (23.2) 45 (36.0) 33 (26.4)
I find it hard to talk with others about Coronavirus 8 (6.4) 14 (11.2) 55 (44.0) 48 (38.4)
I feel my heart beating when I think about Coronavirus 6 (4.8) 14 (11.2) 30 (24.0) 75 (60.0)

Table 3. Frequency of Cancer Patient’s Responses to CDSA Questionnaire Items

Dimension median (IQR) Minimum score Maximum score
Physical Symptoms 4 (8) 0 27
Psychological Symptoms 11 (13) 0 27
Total Anxiety 16 (18) 0 54

Table 4. Description of CDSA Score According to the Dimensions of the Questionnaire
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Variable Variable levels Median (IQR) p-value *
Gender Male 14.0 (16.0) *0.229

Female 17.0 (18.7)
Age 20 < 23.5 (23.0)

20-35 4.0 (16.2)
36-50 13.0 (14.5) 0.019**
51-70 16.5 (21.2)
71 > 17.0 (30.0)

Religion Shia 16.0 (18.0) *1
Non-Shia 14.0 (0)

Type of cancer Breast 14.0 (16.5)
Lung 16.5 (17.0)

Head and Neck 17.5 (26.0)
Prostate 14.0 (15.5) 0.586**
Stomach 14.0 (13.0)
Cervix 17.0 (34.0)
Blood 12.5 (16.0)

Intestine 10.0 (18.0)
Brain 14.5 (18.0)
Skin 6.0 (28.0)

Lymphoma 38.0 (0)
Kidney 12.0 (0)

Esophagus 12.5 (9.0)
Education Illiterate 54.0 (41.0) 0.013**

Primary 22.0 (30.0)
Middle school 16.0 (18.0)
High School 12.0 (17.0)

Graduate 13.0 (18.0)
Marital status Single 17.0 (21.0) 0.640*

Married 16.0 (17.0)
History of COVID-19 in family and friends Yes 14.5 (16.0) 0.248*

No 17.0 (26.0)
History of death due to COVID-19 in family and friends Yes 17.5 (11.2) 0.152*

No 14.0 (20.0)
The economic situation Weak 30.0 (18.0)

Medium 14.0 (15.7) >0.001**
Good 9.0 (13.5)

Excellent 0
The number of family members Two-person 19.5 (29.7)

Three-person 13.0 (18.0) **0.169
Four-person 14.0 (17.0)
Five person 14.0 (18.0)

Six people and more 22.0 (29.2)
Job Unemployed 26.0 (14.0)

Freelance 11.0 (14.0)
Housewives 17.0 (18.7) ** 0.008

Government's employee 5.0 (13.5)
Cultural 17.5 (17.0)
Student 23.0 (6.0)
Retired 22.0 (27.0)

Table 5. Comparing the Score of CDSA in Cancer Patients Based on Demographic Variables

* Mann–Whitney U, ** Kruskal-Wallis test
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have more stress and anxiety against COVID-19 [25]. 
The present study showed that education had a significant 
effect on the level of anxiety caused by the COVID-19 
epidemic (p<0.05). The median score of anxiety in 
illiterate participants was 54, and the median anxiety score 
in participants with university education was 13.

There seems to be no difference between gender, 
education, and the economic status of members of society 
in terms of the “chance” of getting COVID-19. Moreover, 
to prevent its adverse effects on the efficiency of radiation 
therapy or to prevent delays or changes in the fractionated 
treatment program of these patients, in the first step, it is 
necessary to take targeted educational, monitoring, and 
practical measures in safety and prevention in the face 
of COVID-19 by the authorities. However, the results of 
this study showed that the incidence of anxiety caused by 
the COVID-19 epidemic in cancer patients undergoing 
radiotherapy in the elderly, with lower social, economic, 
and educational status, is significant. Suppose it is possible 
to consider a relationship between socio-occupational 
status, education, age, and economic status of patients 
on the one hand and their level of knowledge about the 
COVID-19 epidemic, on the other hand. In that case, it can 
be accepted that education and counseling significantly 
affect their anxiety. However, accepting this relationship 
could be the subject of future studies.

Therefore, due to the uncertainty of the end of this 
epidemic, it may be better to develop training and 
counseling programs in the next step in order to reduce 
and improve the psychological and physical symptoms of 
anxiety in patients and companions during the COVID-19 
period. In other words, it may be better for governments, in 
addition to safety and preventive measures to prevent the 
consequences of the COVID-19 outbreak, also consider 
the psychological problems caused by the COVID-19 
and it is recommended that people with high score of 
psychological and physical symptoms of anxiety be 
identified in order to maintain their mental health by 
considering counseling programs by a psychologist. In this 
regard, psychotherapy through telemedicine technologies 
can be helpful.

This study was accompanied by limitations, such as 
the concern of families about getting the COVID-19 in 
the face of individuals and the confusion and boredom 
of some patients, which led to a prolongation of the data 
acquisition. Another case is that radiotherapy patients 
were not separated from patients who had chemotherapy 
in addition to radiotherapy, and also, the patient’s cancer 
stage was not considered in this study. Therefore, the 
intervening effect of variables of chemotherapy and cancer 
stage on anxiety caused by COVID-19 in radiotherapy 
patients could not be evaluated.

In conclusion, for the first time in Iran, this study 
examined the level of anxiety in cancer patients 
undergoing radiation therapy due to the COVID-19 
epidemic to prevent the adverse effects of anxiety on 
the efficiency of radiation therapy or to prevent delay or 
change in fractionated radiation therapy program. 

The results showed that age and social, economic, 
and educational status significantly affected the incidence 

of anxiety caused by the COVID-19 epidemic in cancer 
patients undergoing radiotherapy, in such a way that 
in older people as well as people with lower social, 
economic and educational status, more anxiety occurs. 
Investigating the relationship between these variables and 
patients’ knowledge can be the subject of future studies; 
however, if this relationship can be accepted, it may be 
suggested that the authorities, in addition to targeted 
educational, monitoring and practical measures in safety 
and prevention, consider training and counseling programs 
to prevent anxiety in cancer patients.
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