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INTRODUCTION

Cancer is a major health problem and one of the leading 
causes of death in Korea. According to the annual report of the 
Korea Central Cancer Registry, 214,701 patients were newly 
diagnosed with cancer, and 76,855 died due to cancer.1 Accord-
ing to the 2017 Statistics Korea information regarding the 
causes of death, the most common cause of death in Korea was 
cancer, accounting for 27.6% of all deaths.2 Cancer affects not 

Print ISSN 1738-3684 / On-line ISSN 1976-3026
OPEN ACCESS

only physical health but also mental health, and a cancer di-
agnosis causes severe stress in patients. The psychological re-
sponse to a cancer diagnosis involves the fear of losing inde-
pendence, the fear of losing one’s role in society and economic 
power, and the fear of premature death, and the patients may 
experience emotions such as denial, anxiety, anger, or guilt.3-5 
Some cancer patients have severe symptoms of anxiety and 
depression as a result of the cancer diagnosis and treatment,6,7 
and approximately half are known to experience mental dis-
orders, such as adjustment disorder, depressive disorder, and 
delirium.8

Most cancer patients are treated with surgery, chemothera-
py, and radiotherapy. Among these treatments, the treatment 
method, mechanism, and side effects of radiotherapy are rela-
tively poorly understood compared to the other treatment mo-
dalities.9 Radiotherapy is a type of cancer treatment that uses 
beams of intense energy to kill cancer cells in the area specifi-
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cally targeted by the clinician. Radiation primarily damages 
the deoxyribonucleic acid (DNA) of cells by ionizing the atoms 
that compose the DNA chain.10 Ionization results in broken 
atomic and molecular bonds; the generation of double-strand 
breaks in DNA is considered the dominant factor that causes 
cell death. Both malignant and normal cells in the treatment 
field are subject to the ionizing effects of radiation. External 
beam radiation is a noninvasive and localized treatment, un-
like surgery, which is an invasive process, and chemotherapy, 
which is a systemic treatment. Although radiotherapy is a type 
of therapy that may result in the maintenance of a relatively 
high quality of life (QoL),11 treatment with radiotherapy also 
causes stress in patients and is known to be associated with the 
development of psychiatric symptoms in patients with can-
cer.12 Radiotherapy causes various side effects according to the 
treatment method and site of irradiation. Most of the effects 
of radiotherapy on normal tissues are attributed to cytotoxic-
ity.13 Acute effects during radiotherapy are common, rarely 
serious, and usually self-limiting. Acute effects tend to occur 
in organs that depend on rapid self-renewal, most commonly 
the skin or mucosal surfaces (oropharynx, esophagus, stom-
ach, small intestine, rectum, and bladder). Some effects are 
mediated by radiation-induced inflammatory cytokines.14 Ex-
amples include nausea or vomiting that may occur a few hours 
after irradiation of the abdomen, fatigue experienced by pa-
tients receiving a large volume of irradiation, particularly with-
in the abdomen, and acute edema or erythema resulting from 
radiation-induced acute inflammation and associated vascu-
lar leakage. Due to these side effects, some patients may ex-
perience psychological problems, such as anxiety, depression, 
and social isolation caused by the fear of radiotherapy itself 
or its side effects.9,12,15 In addition, by being reminded of the 
cancer diagnosis at each treatment session, the patients’ men-
tal distress may be exacerbated.16

The level of interest in the long-term treatment of chronic 
diseases has increased because of the longer life expectancy of 
patients. The survival rate of patients with cancer has also in-
creased compared to previous years. The cancer mortality rate 
in Korea has decreased by 2.7% annually since 2002, and the 
5-year survival rate of patients with cancer between 2011 and 
2015 was 70.7%, which increased from 41.2% between 1993 
and 1995.1 According to the 2016 cancer prevalence statistics 
in Korea from the National Cancer Information Center, 3.4% 
(1,739,951) of Korean nationals (51,112,980) were undergo-
ing cancer treatment or had survived treatment, and among 
elderly people aged 65 years or older, 11.0% (747,898) were 
undergoing cancer treatment or had survived treatment.17 As 
the difference in the survival rates between patients with a 
chronic disease and the general population has decreased, QoL 
has been recognized as an important factor in determining the 

effects of treatment on patients in the clinical setting.18

Health-related QoL is a subjective and multidimensional 
concept defined as a ‘patient’s perception of the functional ef-
fect of the disease or disease treatment’,19 and it is considered 
one of the important treatment outcomes in oncology.20 In sev-
eral previous studies of patients with cancer, QoL was related 
to survival21 and affected the decisions made by the medical 
staff regarding the method of treatment and patients’ evalua-
tion of and compliance with treatment.20 In previous studies, 
the QoL of patients with cancer was associated with race, can-
cer type, combination therapy, fatigue, performance status, 
satisfaction with the explanation provided by the medical staff, 
and a depressive mood.22-24 However, the overall health status, 
psychological state, and social environment change over time 
in the course of cancer treatment, including treatment with 
radiotherapy, and the factors affecting the QoL may vary, de-
pending on the time point in the course of treatment. Identify-
ing the differences in factors affecting the QoL of patients with 
cancer before and after radiotherapy may help researchers 
understand what factors are important for patients over time, 
which may facilitate an improvement in the QoL of this pop-
ulation. Thus, in this study, we investigated the sociodemo-
graphic and clinical data of cancer patients who were treated 
with radiotherapy and evaluated their QoL and psychosocial 
factors before and after radiotherapy. We aimed to analyze the 
factors that influence the QoL of patients with cancer undergo-
ing radiotherapy at each time point before and after radiotherapy.

METHODS

Subjects
This study was conducted at the outpatient clinic of the Ra-

diation Oncology Department, Daegu Catholic University Hos-
pital, in 2018. Inclusion criteria were as follows: treatment with 
a curative intent (including oligometastasis); an Eastern Coop-
erative Oncology Group performance status of 0–1; 18 years 
of age or older; patients who did not have a significant com-
plaint before radiotherapy, except for pain associated with 
primary tumor; and patients treated with three-dimensional 
conformal or intensity-modulated external beam radiothera-
py. Twenty-six cancer patients (10 male and 16 female) volun-
tarily agreed to participate after receiving an explanation of the 
purpose and methodology of the study, the expected benefits 
and risks, and confidentiality. The sociodemographic and clin-
ical data of the participants were acquired before the initiation 
of radiotherapy. Sociodemographic data and the medical his-
tory were recorded directly by the participants, and clinical in-
formation about the cancer was obtained by a radiation oncol-
ogist from the medical records. Self-reported questionnaires 
were administered before, immediately after, and 3 months 
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after the completion of radiotherapy to evaluate the psycho-
social factors, including the QoL of the participants. This study 
was approved by the Institutional Review Board of Daegu 
Catholic University Hospital (Study No. CR-17-136).

Study tools

The European Organization for Research and Treatment 
of Cancer (EORTC) Quality of Life Questionnaire-Core 
30 (EORTC-QLQ-C30)

This questionnaire was designed to assess health-related QoL 
in patients with cancer, and it consists of 28 items rated on a 
scale from 1 to 4 points and 2 items rated on a scale from 1 to 
7 points.25 It consists of five functional subscales (physical, role, 
cognitive, emotional, and social), three symptom subscales 
(fatigue, pain, and nausea/vomiting), six single items (dyspnea, 
appetite loss, insomnia, constipation, diarrhea, and financial 
difficulty), a global health scale, and a QoL scale. Each subscale 
and single item score is expressed in terms of the proportion 
of the total score. A higher functional scale score indicates 
better function, and higher symptom scale and single item 
scores indicate more severe symptoms. Higher global health 
and QoL scale scores indicate better global health and QoL, 
respectively. In this study, we used the Korean version, which 
was translated from the EORTC (version 3.0, 1995), after ap-
proval from the EORTC website (URL: https://qol.eortc.org/
questionnaires/).

Beck Depression Inventory-II (BDI-II)
This questionnaire was designed by Beck to measure the se-

verity of clinical depression symptoms.26 It consists of 21 items 
scored on scales from 0 to 3; these items include cognitive, 
emotional, motivational, and somatic symptoms. The total 
score ranges from 0 to 63, and a higher total score means more 
severe depressive symptoms. In this study, we used the scale 
validated by Sung et al.27

Beck Anxiety Inventory (BAI)
This questionnaire was developed by Beck to measure the 

severity of anxiety and to distinguish between anxiety and de-
pression.28 It consists of 21 items scored on a scale from 0 to 3; 
these items include cognitive, emotional, and somatic symp-
toms of anxiety. The total score ranges from 0 to 63, and a high-
er total score means more severe anxiety symptoms. In this 
study, we used the scale translated by Kwon.29

Perceived Stress Scale (PSS)
This questionnaire was developed by Cohen et al.30 to evalu-

ate the degree of stress experienced by an individual. It consists 
of 5 positive and 5 negative stress perception questions scored 

from 0 to 4; these questions ask about feelings and thoughts 
during the last month. The total score is obtained by summing 
the scores of the 5 negative items and the inverse of the scores 
of the 5 positive items. The total score ranges from 0 to 40, and 
a higher score indicates a more severe degree of subjectively 
perceived stress. In this study, we used the scale translated and 
validated by Park and Seo.31

Rosenberg Self Esteem Scale (RSES)
This questionnaire was developed by Rosenberg to measure 

self-esteem and self-acceptance. It consists of 5 positive and 5 
negative self-esteem items scored from 1 to 4. The total score 
is obtained by summing the scores of the 5 positive items and 
the inverse of the scores of the 5 negative items, and the total 
ranges from 10 to 40, with a higher score indicating better self-
esteem. In this study, we used the scale translated by Jon.32

Conner-Davidson Resilience Scale (CD-RISC)
This questionnaire was developed by Conner and David-

son to measure resilience, which is defined as the ability to 
successfully cope with stress.33 It consists of 25 items scored 
from 0 to 4 points, and the total score ranges from 0 to 100 
points. A higher total score indicates better resilience. In this 
study, we used the scale validated by Jung et al.34

Lubben Social Network Scale (LSNS)
This questionnaire was developed by Lubben35 to evaluate 

the level of social support. The short version used in our study 
consists of 6 items scored from 0 to 5 points; these items in-
quire about the family network and the friends network. The 
total score ranges from 0 to 30, and a higher total score indi-
cates a better social network. In this study, we used the scale 
translated by Lee et al.36

Statistical analysis
All data were analyzed using SPSS for Windows version 18.0 

(SPSS Inc., Chicago, IL, USA), and statistical significance was 
defined as p<0.05. The demographics, clinical characteristics 
and self-reported results were analyzed with descriptive statis-
tics. Multiple regression analysis was performed to identify fac-
tors that affected the participants’ QoL at each time point. One 
of the EORTC-QLQ-C30 subscales, the QoL subscale, was 
used as a dependent variable. Sociodemographic and clinical 
data and all the other self-reported results, except the EORTC-
QLQ-C30 global health subscale and QoL subscale scores, 
were used as independent variables.
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RESULTS

Sociodemographic characteristics
The mean age of the participants was 56.15 (±10.40) years. 

Thirteen (50%) had graduated from high school, and 13 (50%) 
had a monthly income of less than 2 million won. At the time 
of radiotherapy initiation, 9 (34.6%) patients consumed alco-
hol, and 6 (23.1%) patients were smokers (Table 1).

Clinical characteristics
The diagnoses received by the subjects were as follows: breast 

cancer in 7 (26.9%), cervical cancer in 4 (15.4%), prostate can-
cer in 3 (11.5%), endometrial cancer in 2 (7.7%), rectal cancer 
in 2 (7.7%), hypopharyngeal cancer in 1 (3.8%), laryngeal can-
cer in 1 (3.8%), liver cancer in 1 (3.8%), ovarian cancer in 1 
(3.8%), gallbladder cancer in 1 (3.8%), esophageal cancer in 1 
(3.8%), lung cancer in 1 (3.8%), and skin cancer in 1 (3.8%) 
(Table 2). The most frequent stage of cancer identified in the 
participants was stage III (10, 38.5%); 25 participants (96.2%) 
had been diagnosed for the first time at the time of enrolment, 
and 24 (92.3%) participants did not have metastasis. Eleven 
(42.3%) participants underwent chemotherapy, 10 (38.5%) par-
ticipants underwent surgical treatment, and 5 (19.2%) partici-
pants underwent both chemotherapy and surgical treatment. 

Nine (34.6%) participants experienced pain, and 20 (76.9%) 
participants experienced side effects from radiotherapy. Two 
(7.7%) participants had a history of mental disorders, and 11 
(42.3%) participants had other chronic illnesses (Table 3).

Factors associated with QoL before and after 
radiotherapy

The mean QoL scores of participants before, immediately af-
ter, and 3 months after the completion of radiotherapy as eval-
uated using the EORTC-QLQ-C-30 QoL scale were 67.31 
(±20.26), 66.67 (±17.63), and 69.44 (±21.79), respectively (Fig-
ure 1). Before initiating radiotherapy, better resilience, as eval-
uated by the CD-RISC, was significantly associated with a high-
er QoL score (β=0.447, p=0.033), and it accounted for 19.9% 
of the QoL. Immediately after radiotherapy, financial difficul-
ty, as evaluated by the EORTC-QLQ-C30 single item, was sig-
nificantly associated with a lower QoL score (β=-0.524, p= 
0.010), and it accounted for 27.4% of the QoL. Three months 
after the end of radiotherapy, the presence of other chronic 
diseases (β=-0.549, p=0.002) and the severity of nausea and 
vomiting symptoms evaluated using the EROTC-QLQ-C30 
symptom scale (β=-0.419, p=0.014) were significantly associ-
ated with a lower QoL score, and these factors accounted for 
55.9% of the QoL (Table 4). The relationships between other 
factors and QoL were not statistically significant.

DISCUSSION

As the survival rate of cancer patients has increased, the im-
portance of QoL when setting treatment goals has been in-
creasingly emphasized. The purpose of this study was to iden-
tify the factors that influence the QoL of patients with cancer 

Table 1. Sociodemographic characteristics of participants

Characteristics Mean±SD or N (%)
Age 56.15±10.40
Sex

Male 10 (38.5)
Female 16 (61.5)

Education
Elementary school education or lower 4 (15.4)
Middle school education 3 (11.5)
High school education 13 (50.0)
College degree or higher 6 (23.1)

Monthly income
<2,000,000 won 13 (50.0)
2,000,000–3,999,999 won 5 (19.2)
4,000,000–5,999,999 won 4 (15.4)
≥6,000,000 won 2 (7.7)

Alcohol use
Yes 9 (34.6)
No 17 (63.4)

Tobacco use
Yes 6 (23.1)
No 20 (76.9)

SD: standard deviation, N: number of patients

Table 2. Tumor locations in participants

Tumor location N (%)
Breast 7 (26.9)
Cervix 4 (15.4)
Prostate 3 (11.5)
Endometrium 2 (7.7)
Rectum 2 (7.7)
Hypopharynx 1 (3.8)
Larynx 1 (3.8)
Liver 1 (3.8)
Gall bladder 1 (3.8)
Esophagus 1 (3.8)
Ovary 1 (3.8)
Lung 1 (3.8)
Skin 1 (3.8)
N: number of patients
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who visited the outpatient clinic of the Radiation Oncology 
Department of Daegu Catholic University Hospital before 
and after radiotherapy. The main findings of this study were 
as follows. First, before the initiation of radiotherapy, better 
resilience was associated with a higher QoL score. Second, 
immediately after the end of radiotherapy, financial difficulty 
was associated with a lower QoL score. Third, 3 months after 
the end of radiotherapy, the presence of chronic disease and 
the severity of nausea and vomiting symptoms were associat-
ed with a lower QoL score.

The results of this study showed that before the initiation of 
radiotherapy, better resilience was associated with better QoL. 

Resilience refers to the ability of an individual to maintain or 
recover a healthy state by coping effectively when encounter-
ing adversity.37 The emotional distress, such as depression and 
anxiety, experienced by patients with cancer because of the 
diagnosis and treatment of cancer decreases their QoL and 
interferes with adherence to treatment.20 Previous studies of 
patients with cancer have identified a contribution of resilience 
to decreasing emotional distress,38 and it may ameliorate the 
decrease in QoL due to emotional distress.39 In addition, a high 
degree of resilience might help improve QoL by alleviating the 
emotional distress experienced by patients who have been 
newly diagnosed with cancer and facilitating the use of better 
coping strategies.40 All of the participants in this study, except 
one, were diagnosed with cancer for the first time and had not 
experienced a relapse. The participants with good resilience 
might not have experienced a decrease in their QoL because 
they were better able to cope with the life crisis of a cancer di-
agnosis, and their better resilience ameliorated the emotional 
distress resulting from the cancer diagnosis. Thus, a potential-
ly helpful approach would be to screen patients for low resil-
ience in addition to significant emotional distress, such as de-
pression and anxiety, immediately after a cancer diagnosis is 
made. Along with appropriate interventions, this screening 
procedure may contribute to improving the QoL of patients 
with cancer by increasing their resilience and alleviating the 
negative emotions caused by the cancer diagnosis. However, 
the time that elapsed from the first cancer diagnosis to enrol-
ment in the study ranged from 1 month to 8 months for each 
participant. After receiving a diagnosis, patients have time to 
accept cancer as part of their lives and develop resistance to 
other stressors related to cancer.39 Thus, the effect of the cancer 
diagnosis on the QoL of the participant might vary depending 
on the time that elapsed since the cancer diagnosis, but we did 
not consider this factor as a variable in the present study.

Immediately after radiotherapy, financial difficulty due to 
poor health and cancer treatment costs was associated with a 
worse QoL. This result was consistent with the findings of pre-
vious studies showing an association between financial diffi-
culty and poor QoL of patients with cancer.41-43 Patients with 
cancer may experience substantial financial burdens due to 

Table 3. Clinical characteristics of participants

Characteristics N (%)
Tumor stage

0 2 (7.7)
I 4 (15.4)
II 7 (26.9)
III 10 (38.5)
IV 3 (11.5)

Relapse
Yes 1 (3.8)
No 25 (96.2)

Metastases
Yes 2 (7.7)
No 24 (92.3)

Chemotherapy
Yes 16 (61.5)
No 10 (38.5)

Surgery
Yes 15 (57.7)
No 11 (42.3)

Pain
Yes 9 (34.6)
No 17 (63.4)

Adverse effects of radiotherapy*
No 6 (23.1)
G1–2 19 (73.1)
G3–4 1 (3.8)

History of mental disorders
Yes 2 (7.7)
No 24 (92.3)

History of chronic diseases
Yes 11 (42.3)
No 15 (57.7)

*based on the common terminology of criteria for adverse events 
4.0. N: number of patients
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the cost of treatments such as radiotherapy, chemotherapy, and 
surgery;44 a decrease in productivity at the workplace or un-
employment;45 and a decrease in the family income because 
of the costs of caring for the patients.46 The financial burden 
on patients with cancer may reduce their QoL by increasing 
their risk of using their savings, reducing the money available 
for groceries, delaying vacations, and necessitating longer work 
hours.47 The financial burden on patients with cancer is known 
to increase the mortality rate because it negatively affects their 
well-being and health-related QoL, and an attempt to reduce 
the financial burden interferes with treatment compliance and 
the quality of care.48 In a previous study conducted in Korea, 
the highest incidence of overspending, which was defined as 
an annual household medical expenditure of more than 10% 
of the total annual household income, was observed during 
the first year after a cancer diagnosis.49 All of the participants 
in this study received combination therapy including chemo-
therapy, surgical treatment, or both. At the time point imme-
diately after the completion of radiotherapy, the duration of 
cancer had been relatively short, from 3 months to 10 months. 
Based on these results, we postulate that patients with cancer 
experience financial burdens starting at the beginning of treat-
ment. Immediately after completing radiotherapy, participants 
who started cancer therapy for the first time or who started ra-
diotherapy as a new therapy seemed to experience a relatively 
large impact of the financial burden on their QoL. Therefore, 
when administering radiotherapy to patients with cancer, cli-
nicians should consider that the household income and finan-
cial burden may substantially affect the patients’ QoL.

Three months after radiotherapy, the presence of chronic 
disease and the severity of nausea and vomiting symptoms 
were associated with worse quality of life. Three of the partici-
pants in this study had diabetes, 3 had hypertension, 3 had both 
diabetes and hypertension, 1 had arthritis, and 1 had prostate 
disease. Diabetes has been shown to negatively affect QoL, de-
pending on the type and use of medication and comorbidities,50 
and hypertension is also associated with a worse QoL.50,51 Pa-
tients with cancer often experience nausea and vomiting be-
cause of direct or indirect complications of cancer and the tox-

icity of the chemotherapy or radiotherapy.52 These symptoms 
may adversely affect QoL by deteriorating the nutritional sta-
tus of the patient and interfering with their pleasure in eat-
ing.52,53 In particular, patients with head and neck cancer and 
gastrointestinal cancer are more likely to experience nausea 
or develop malnutrition after radiotherapy than patients with 
other types of cancer.54,55 Patients with head and neck cancer 
have a worse QoL before and after radiotherapy than patients 
with other types of cancer.54 In the same study mentioned above, 
increased nutritional intake after radiotherapy was associated 
with an improved QoL of patients with head and neck cancer.54 
Three months after the completion of radiotherapy, the im-
pact of the cancer diagnosis on QoL may be reduced, and QoL 
is affected by coexisting chronic diseases and nausea and vom-
iting that occur as a result of the cancer or its treatment. There-
fore, after the completion of radiotherapy, the overall mental 
health, including QoL, of patients with chronic diseases and 
severe side effects, such as nausea and vomiting, caused by the 
cancer treatment should be closely monitored. In addition, cli-
nicians should attempt to effectively control side effects, such 
as nausea and vomiting.

The limitations of this study were as follows. First, the results 
of this study are difficult to generalize because all of the partici-
pants were recruited from one hospital outpatient clinic, and 
the number of participants was relatively small. Second, the 
participants had several types of cancer, but the types of can-
cer were not considered in the analysis. Therefore, the differ-
ences in the symptoms and side effects that might occur de-
pending on the cancer type and the irradiation site were not 
reflected in the results. Third, treatment-related factors such 
as the total dose and fractionation of radiotherapy, concur-
rent chemotherapy, and surgery were not thoroughly consid-
ered in the analysis. We expected these factors to affect QoL. 
However, these factors were removed during stepwise selec-
tion. Although concurrent chemotherapy may exert a signifi-
cant effect on QoL, the main purpose of concurrent chemo-
therapy administered to the patients enrolled in this study was 
to increase the effectiveness of radiotherapy as a radiosensi-
tizer. Since radiotherapy was performed after a sufficient re-

Table 4. Associations of QoL with variables determined using the multivariate regression analysis

Beta t R2 Adjusted R2 p value
Before initiating radiotherapy

Resilience 0.447 2.288 0.199 0.161 0.033
Immediately after radiotherapy

Financial difficulty -0.524 -2.816 0.274 0.239 0.010
3 months after radiotherapy

Presence of chronic diseases -0.549 -3.547 0.559 0.513 0.002
Nausea and vomiting -0.419 -2.705 0.014
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covery time after surgery, the effect of surgery was likely to be 
minimal. This discrepancy might also be due to the very small 
number of subjects in this study. Therefore, further studies on 
whether chemotherapy and surgery and age affect QoL dur-
ing radiotherapy are needed. Fourth, follow-up was terminat-
ed 3 months after the completion of radiotherapy. Therefore, 
the results do not reflect the effects of late-onset side effects 
of radiotherapy, which may have appeared after the end of 
this follow-up period. Fifth, in the analysis, the overall QoL 
determined using the EORTC-QLQ-C30 was used as a de-
pendent variable. Thus, the results do not reflect the multidi-
mensional aspects of health-related QoL. Sixth, the cancer dis-
ease process occurs over a long period, but the period of study 
participation was as short as 4–7 months at the initial stage 
of diagnosis. However, this study was meaningful because we 
tried to analyze the factors associated with the QoL of patients 
with cancer both before and after radiotherapy. In the future, 
studies of the long-term QoL and associated factors over the 
entire cancer disease process are needed.

In conclusion, the factors associated with the QoL of pa-
tients with cancer who were undergoing radiotherapy varied 
based on whether QoL was assessed before or after radiother-
apy. Resilience influenced QoL before the initiation of radio-
therapy, financial difficulty influenced QoL immediately after 
radiotherapy, and chronic disease and nausea and vomiting af-
fected QoL 3 months after radiotherapy. Thus, regular assess-
ments of mental health, including QoL, should be considered 
in cancer patients undergoing radiotherapy. Multidimensional 
approaches that consider physical, psychological, and social 
factors and individualized interventions designed for each time 
point are needed to improve the QoL of patients with cancer 
undergoing radiotherapy.
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