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Abstract – Objective: Chemotherapy results in side-effects that adversely affect patients’ qual-
ity of life. Nurses can reduce the side effects of chemotherapy and improve the quality of life by 
training patients. The study was conducted to determine the effect of individual training on pa-
tients with hematologic cancer on the quality of life and reduction of chemotherapy symptoms.

Patients and Methods: The study which was designed as a randomized controlled trial in pre-
test-posttest pattern.  The study includes 60 patients (30 patients each in intervention and control 
group). Data was collected with a questionnaire, EORTC QLQ C-30 Scale and Rotterdam Symptom 
Checklist. The intervention group was given individual training on side effects of chemotherapy. 

Results: It was determined that the QOL levels of intervention group were higher than the 
control group. Chemotherapy symptoms, and Rotterdam symptoms were found to be higher in the 
patients of the intervention group.  

Conclusions: The individual training gave positive results to the QOL and reduced side effects 
of chemotherapy. Nurses can improve patients’ QOL and reduce the side effects of chemotherapy 
by training.

KEYWORDS: Chemotherapy, Side effect, Quality of life, Rotterdam symptom Checklist, Individual 
training.
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INTRODUCTION

Cancer is the second leading cause of death world-
wide behind cardiovascular disease and  a major 
public health problem in developed and developing 
countries1,2. More than million of new cases and 7.6 
million cancer deaths occurred worldwide in 20073. 

By 2030, it is predicted that there will be 26 mil-
lion new cancer cases and 17 million cancer deaths 
per year3. The incidence of cancer increases by an 
average of 1-2% per year in almost every country. 
Hematologic cancers, which are one of the cancer 
types, constitute approximately 9.5% of all new 
cancer diagnoses4. Hematological cancers include 
various diseases such as Hodgkin’s lymphoma, 

non-Hodgkin’s lymphoma, leukemia and multiple 
myelom5. In our country, 140 thousand people die 
from cancer and 150 thousand people are diagnosed 
with new cancer every year. It is estimated that this 
ratio will increase to 500 thousand in the next 20 
years. It is estimated that the number of cancer pa-
tients expected in 2022 will reach 18 million and by 
2030 it will reach 22 million6. 

Chemotherapy, which entails the use of chemical 
substances alone or in combination with the aim of 
treating the malignant neoplasm, is one of the ma-
jor therapeutic approaches for hematologic cancers, 
which enables prolonged life span and reduced can-
cer progression7,8. Chemotherapy, that is associated 
with significant negative side-effects including nau-
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according to the simple random sampling method, 
and the sample size was determined according to 
power analysis. According to the power analysis, 
the minimum sampling was measured as α=0.05; 
the testing power was determined to be (1-β) 0.80 
with 28 participants in each group and 30 patients 
were included in the intervention group and 30 pa-
tients were in the control group.

The inclusion criteria for the patients were as fol-
lows: 1- patients receiving at least 1 course of chemo-
therapy; 2- experiencing side effects of chemotherapy 
(nausea, weakness, constipation, diarrhea, infection 
pain, etc.); 3- communicable, 4- > 18 years 5. cares 
for self; 6- literacy, vision/communication problems; 
7- voluntarily agreed to participate in the study.

Instruments

Data were collected using a questionnaire form, 
EORTC QLQ C-30, Rotterdam Symptom Checklist 
and 60 patients were also interviewed (30 control 
groups, 30 intervention groups) face to face for data 
collection. Each application lasted an average of 15-
20 minutes.

Questionnaire

The questionnaire was prepared by the researcher 
by examining the related literature: socio-demo-
graphic characteristics of the patients (age, sex, 
marital status, educational status, occupation, social 
security, number of children and family type, etc.) 
characteristics (8 items) and disease-related charac-
teristics (diagnosis, duration, duration of treatment, 
complaints after chemotherapy) and complaints 
practices (15 items) for a total of 23 questions for 
evaluation4,6,14,15. 

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

The EORTC QLQ-C30 Version 3.0, developed by 
Aaronson et al16 is not a specific survey for hema-
tologic cancer patients, but is a QOL scale widely 
used throughout the world in patients with cancer. 
The scale was adapted to Turkish by Güzelant et al17 
and its validity and reliability were determined for 
Turkish society in patients with lung cancer.

This scale consists of three parts: General Health 
Status scale (GHS), Functional Scale (FS), symp-
toms scale (SS), for a total of 30 items.

A functional scale consists of 15 substances: 
items including physical function (1-5. item), role 

sea, vomiting, hair loss, loss of appetite, an altered 
sense of taste, fatigue, sleep disturbances, changes 
in bowel function, peripheral neuropathy and ane-
mia1,9,10. It is widely recognized that the use of che-
motherapy results in side-effects that adversely af-
fect patients’ quality of life (QOL)11. Compared with 
the general population, the health-related QOL of 
cancer patients is worse in most dimensions5. QOL 
has become an important tool to guide clinical de-
cision making in oncology12. Nurses working with 
cancer patients evaluate cancer and its treatment, for 
example, physical symptoms, side effects of treat-
ment, individual’s body image, psychological status, 
work life, social aspect, family roles and spirituality. 
For this reason, nurses should assist the patients and 
their family with the holistic care understanding to 
create a home environment where they feel good and 
provide training to the patient and family to manage 
the symptoms related to the disease and treatment, 
take care of the individual and help them become in-
dependent within a short time13. Therefore, the aim 
of this study is to determine the effect of individual 
education regarding controlling and reducing the 
side effects of chemotherapy in hematologic cancer 
patients on the reduction of symptoms and QOL.

MATERIALS AND METHODS

Study sample design

The study was conducted to determine the effect 
of individual training on patients with hematologic 
cancer on the QOL and reduction of chemotherapy 
symptoms. The study was designed as. a random-
ized controlled trial in pretest-posttest pattern, to 
determine the effect of personal training given to 
control and reduce the side effects of chemothera-
py-induced symptoms in hematological cancer pa-
tients on reducing the symptoms and the life quality. 
The population of the study consisted of hematologic 
cancer patients who were inpatients and outpatients 
receiving chemotherapy in Hematology-Oncology 
Clinic, Hematology and Oncology Daily Unit of our 
University Hospital. The Hematology-Oncology 
Clinic has 13 patient rooms with a capacity of 24 pa-
tients. 8 nurses work shifts between 8-16, 16-08 and 
16-24 hours. The Hematology and Oncology Dai-
ly Unit has 10 seats. In the Hematology-Oncology 
Daily Unit, 2 nurses serve approximately 30 patients 
per day between 08:00-16:00. All patients who ful-
filled the criteria of the study were included in the 
sample. The number of patients taken into consid-
eration was determined by considering the studies 
on this subject and using the appropriate statistical 
methods according to the opinions of the experts 
in the field. The sample of the study was selected 
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cal sub-dimension, and 0.94 for the overall total. In 
this study, physical symptom α = 0.53 and psycho-
logical symptom α = 0.60, which are ones of the sub-
scales of Rotterdam symptom inventory, were found.

Randomization

The patients were informed about the study, and they 
provided their informed consent prior to randomiza-
tion. After inclusion in the study, the patients were 
randomly allocated either to the intervention group or 
the control group. The randomization was conduct-
ed by a statistics specialist who had no contact with 
the participants. The statistics specialist randomized 
participants to the intervention or the control group 
using a computerized random number generator 
(SPSS version 20 software, SPSS Inc. IBM, Armonk, 
NY, USA). All individuals involved in the study 
were blinded to the randomization procedure. How-
ever, the researchers were not blinded to the patient 
groups, due to the nature of the intervention. Par-
ticipants assigned to the control group continued to 
receive routine treatment, unaware they were in an 
education program regarding the controlling and re-
ducing the side effects of chemotherapy. Participants 
in the intervention group were invited to be part of an 
education program regarding controlling and reduc-
ing the side effects of chemotherapy

Data collection

A pilot study was not performed before the full sur-
vey began. The data collection tools used to collect 
the study data were administered in two stages. 

The questionnaire, EORTC QLQ-C30 and Rot-
terdam Checklist, were applied to the intervention 
group on the first day of the treatment and the Pow-
erPoint presentation prepared by the researcher 
about the side effects of chemotherapy and preven-
tion methods after chemotherapy was presented to 
the patients individually with the help of a laptop 
computer. Patient training lasted an average of 20-
25 minutes for each patient. The opinions of the pa-
tients were obtained during and after the training 
and if any questions were helped. At the same time, 
the training booklet was given to the patient. After 
the education, each patient was given the “Booklet 
for Side Effects of Chemotherapy and Prevention 
Methods After Chemotherapy.” They were also giv-
en a phone number to call at any time for assistance. 

10 weeks after the training, patients were admin-
istered EORTC QLQ-C30, Rotterdam Checklist and 
Self-Care Scale again.

The control group was administered the question-
naire, EORTC QLQ-C30, Rotterdam Checklist on the 

function (6-7. item), emotional function (21- 24. 
item), cognitive function (20-25. item), social func-
tion (26-27. item) and its functions to maintain daily 
life are examined.

Symptom Scale consists of 13 questions and there 
are items including fatigue (10, 12, 18. item), nausea 
and vomiting (14-15. item), pain (9, 19. item), dyspnea 
(8. item), insomnia (11. item), appetite loss (13. item), 
constipation (16. item), diarrhea (17. item), financial 
difficulties (28. item) items and it is aimed to reveal 
specific symptoms that affect the QOL of the patient.

The last two questions (29-30. item) represent 
the general health status scale and show the patient’s 
assessment of his or her QOL as a whole.

There are four options for each of the 28 ques-
tions that show functional and symptom scales: none 
(1 point), some (2 points), quite (3 points), many (4 
points) for each question. The lowest score that can 
be obtained from the functional score, symptom 
score and general health score in the scale is 0 and 
the highest score is 100 (8,33). In the functional area 
and symptoms sections, low scores indicate that 
QOL is high and high scores indicate lower QOL.

On the general health scale, there are options 
ranging from 1 to 7 points, very poor and excel-
lent. The 29th and 30th questions of the scale are the 
general well-being. The high scores obtained from 
this section indicate that the QOL is high and the 
lower scores indicate that the QOL decreases. Gü-
zelant et al17 showed Cronbach’s alpha coefficient of 
the scale was ≥ 0.70. In this study, Cronbach’s alpha 
coefficients were: Physical function α = 0.93, Role 
function α = 0.82, Cognitive function α = 0.78, Emo-
tional function α = 0.58, General reliability of so-
cial function scale α = 0.93, General health α = 0.97, 
General reliability of subscale of symptom size; Fa-
tigue reliability was found as α = 0.52, Nausea and 
vomiting α = 0.76, Pain α = 0.34.

 

Rotterdam Symptom Checklist

The validity and reliability of the Rotterdam symp-
tom checklist developed by De Haes et al18 in 1996 
was made by Can19 in 2001 in patients with breast 
cancer. It is used to evaluate the distress caused by 
the symptoms experienced by cancer patients. The 
scale items are scored in Likert type ranging from 
one to four. The scale consists of 8 items in psycho-
logical symptom subscale and 19 items in physical 
symptom subscale. The psychological symptom sub-
scale was 8 points, the highest 32 points, the physical 
symptom subscale was 19 points and the highest 76 
points. As the score obtained from the scale increas-
es, so does the difficulty experienced. In Can’s study, 
the Cronbach’s alpha value was found to be 0.87 for 
the physical sub-dimension, 0.91 for the psychologi-
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months, 73.3% of the control group patients had no 
similar disease in their family, 36.7% had received 
chemotherapy for 7-12 months. It was determined 
that 46.7% of the patients in the intervention and 
control groups were treated as outpatients and in-
patients, and 33.3% of the patients in the interven-
tion group had fatigue the most after chemotherapy, 
30.0% had nausea and vomiting, and 50.0% used 
drugs to relieve symptoms. It was determined that 
33.3% of the patients in the control group experi-
enced fatigue the most and 26.7% suffered from 
nausea and vomiting after chemotherapy and 53.3% 
of them used medication to relieve symptoms.

Table 2 shows the comparison of the subscale 
scores of Rotterdam symptom inventory of inter-
vention and control group patients before and af-
ter training. There was no statistically significant 
difference between the scores of the psychological 
symptom and Rotterdam symptom scores of the in-
tervention and control group patients before educa-
tion (p>0.05), and the physical symptom levels of 
the control group were higher than the intervention 
group (p<0.05). It was found that the control group 
patients had higher Rotterdam symptom scale, 
physical symptom scale, psychological symptom 
scale score after the training than the intervention 
group and there was a statistically significant differ-
ence (p<0.01).

Table 3 shows the comparison of the subscale 
scores of the QOL scale before and after education 
of the intervention and control group patients. There 
was no significant difference regarding physical 
and cognitive, emotional, social, functional, gener-
al health, fatigue, nausea, vomiting, pain, dyspnea, 
sleep, loss of appetite, constipation, diarrhea, and 
financial difficulties of the intervention and control 
group (p>0.05). There was a statistically significant 
difference in terms of pre-training role function scale 
scores of intervention and control group patients 
(p<0.05). Functional status, general health status, 
role function, emotional function and social function 
levels of the intervention group were higher than the 
control group after the training (p<0.01). After the 
training, fatigue scale, nausea and vomiting scale, 
pain scale, sleep scale and loss of appetite scale were 
found to be higher than the control group (p<0.05).             

DISCUSSION 

In addition to the side effects of treatment, cancer 
patients experience many problems as a result of dis-
eases caused by cancer15,20. These include physical 
and psychological disorders such as pain, anorexia, 
cachexia, taste changes, hair loss, nausea, vomiting, 
mucositis, fatigue, dyspnea, and psychological symp-
toms such as depression, anxiety7,11,14,21. In this study, 

first day of treatment without any intervention and af-
ter 10 weeks, the EORTC QLQ-C30 and Rotterdam 
Checklist were administered again. After the posttest, 
individual training for control group patients and side 
effects of chemotherapy and control methods and a 
booklet of given training were given to the patient.

Statistical analysis

The statistical evaluation of the data obtained as a 
result of the study was performed using the SPSS 
version 20 software (SPSS Inc. IBM, Armonk, NY, 
USA) and p<0.05 was considere as statistically sig-
nificant. Descriptive statistical methods (number, 
percentage, mean, standard deviation) were used to 
evaluate the data. The suitability of the data for nor-
mal distribution was tested with the Shaphiro wilk 
test. Mann Whitney U test was used to compare two 
groups of variables that were not normally distrib-
uted. The Willcoxen test was used to compare the 
measurements obtained at two different times. The 
relationships between verbal variables were tested 
by chi-square test. In order to test the validity of the 
scales, Cronbach alpha internal consistency coeffi-
cient was calculated. The findings were evaluated at 
95% confidence interval and 5% significance level.   

Ethical consideration

Written permission was obtained from the Ethics 
Committee of the Faculty of Medicine and writ-
ten permission was obtained from the Head of the 
Research and Application Hospital. After the nec-
essary explanations were made about the purpose 
of the study, the method of application and the re-
sults planned to be obtained, written informed con-
sent form was obtained from the patients. Permis-
sion was obtained from Can (19) for the Rotterdam 
Symptom Checklist and e-mail from Güzelant et al17 
for Life Quality Scale (EORTC QLQ-C30).
 

RESULTS

The mean age of the patients was 56.11 ± 13.26. 
60.0% of the patients in the intervention group were 
male, 36.6% were 61 years and older, 53.3% of the 
patients in the control group were male, 43.4% were 
61 years and older. There was no statistically sig-
nificant difference between the socio-demographic 
characteristics of the patients in the intervention and 
control groups (p>0.05).

As shown in Table 1, 80.0% of the intervention 
group patients did not have a similar disease in 
their family, 30.0% received chemotherapy for 1-6 
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life and social activities have contributed positively. 
This will improve the QOL of the patients.

 Patients with cancer have to cope with physical and 
emotional stress, functional deficiencies and symp-
toms resulting from illness and treatment27. In present 
study, there was an increase in the role function, emo-
tional function, social function and functional levels of 
the QOL subscale of the intervention group before and 
after education. In the study conducted by Akçay and 
Gözüm22 in women with breast cancer, there was an 
increase in all areas of the QOL scale except the “sex-
ual disorder” sub-dimension and total QOL score. In 
their study, Barre et al27 found that there was a positive 
change in all sub- and main dimensions of QOL after 
psychoeducation. Belgacem et al28 found that educa-
tion provided to caregivers of cancer patients improves 
QOL in cancer patients and caregivers. Salonen et al29 
in Finland conducted a systematic review of 18 stud-
ies in which internet and computer based education 
examined the benefits of prostate cancer patients and 
found that it affects patients positively, improves QOL, 
increases disease knowledge and increases QOL. Bad-
ger et al30 found that health education and individual 
counseling provided by voice and video telephony in 
America improved the QOL in breast cancer patients 
and their spouses. Sharif et al26 showed that peer lead 
education is an effective approach to improve the life 
quality of mastectomy patients. In this study, it can 
be said that the increases in the QOL scales stemmed 
from the trainings given to the patients.

33.3% of the intervention group complained about fa-
tigue, 26.7% complained about loss of appetite, 33.3% 
of the control group complained of fatigue and 20.0% 
complained of pain. In the study performed by Akçay 
and Gözüm22, after chemotherapy the most common 
side effects of patients were fatigue (100.0%) and hair 
loss (93.3%). In a study conducted by Hintistan et 
al23 with hematological cancer patients, it was found 
that the patients complained about (97.5%) of fatigue. 
Seven et al20 in the study of cancer diagnosis and 
treatment, depending on the patients, determined the 
highest rate of fatigue.

Symptoms related to cancer and chemother-
apy and the long duration of treatment affect the 
patient’s QOL negatively24,25. In this study, it was 
found that there was a statistically significant differ-
ence between the general health status scores of the 
intervention group before and after the education, 
which was higher than the control group (p <0.05). 
In the study conducted by Akçay and Gözüm22 in 
breast cancer patients, the mean score of the wom-
en’s QOL scale from the “general well-being” sub-
scale increased after education. In the studies of 
Çalışkan et al15 and Gelin and Ulus24 on patients 
receiving chemotherapy, the QOL of the partici-
pants was found to be moderate. These findings are 
in parallel with the results of our research. Sharif 
et al26 showed that the increased knowledge of can-
cer patients about the management of side effects 
of chemotherapy and the improvement in their daily 

TABLE 1. Participiant characteristics.

Features  Intervention  Control Group         X2     p
 Group(n=30) (n=30) 
    
  Sayı % Sayı % f % 

Gender Female  12 40.0 14 46.7 26 43.3 X²=0.271
 Male 18 60.0 16 53.3 34 56.7 p=0.602
Type of treatment  Outpatient 9 30.0 12 40.0 21 35.0 X2=1.247
 Inpatient 7 23.3 4 13.3 11 18.3 p=0.536
 Outpatient  14 46.7 14 46.7 28 46.7
  and inpatient 
Similar disease  Yes 6 20.0 8 26.7 14 23.3 X²= 0.373
 in family  No 24 80.0 22 73.3 46 76.7 p=0.542
Time of receiving 1-6 month 9 30.0 10 33.3 19 31.7 X²=1.345
 chemotherapy 7-12 month 8 26.7 11 36.7 19 31.7 p=0.854
 1-2 year 8 26.7 6 20.0 14 23.3 
 3-4 year 3 10.0 2 6.7 5 8.3 
 5-6 year 2 6.7 1 3.3 3 5.0 
The most common Nausea and  9 30.0 8 26.7 17 28.3 X²=0.125
 symptom after   vomiting       p=0.989
 chemotherapy Fatigue  10 33.3 10 33.3 20 33.3 
 Pain 7 23.3 8 26.7 15 25.0 
 Anorexia  4 13.3 4 13.3 8 13.3 
What is done to  Doesn’t do  9 30.0 12 40.0 21 35.0 X²=2.461
 relieve symptoms  anything        p=0.292
 Taking the pills 15 50.0 16 53.3 31 51.7 
 Natural methods 6 20.0 2 6.7 8 13.3 
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pain scale before and after the training, whereas a 
significant difference was found between the pain 
scale scores before and after the training (z=-4.506; 
p=0.001). In a randomized multicenter study carried 
out by Jahn et al36 in Germany, it was found that the 
training given to manage their own pain reduces pa-
tients’ pain. In our study, the alleviation of pain also 
showed that the education given was effective. This 
situation was associated with the suggestion in the 
training booklet that patients with pain should keep 
their environment calm and quiet, and do activi-
ties (rest, sleep, listening to music, reading books, 
watching television, daydreaming) to help reduce 
pain.

In our study, physical symptom, psychologi-
cal symptom subscale of the Rotterdam Symptom 
Subscale of the intervention group was decreased 
before and after the training and a significant dif-
ference was found between the scores of physical 
symptom, psychological symptom and Rotterdam 
Symptom Scale. In a study conducted by Ovayolu et 
al37 in order to determine the effect of aromatherapy 
massage in breast cancer patients, the psychological 
and physical symptom scores of Rotterdam Symp-
tom Checklist deteriorated over time in the control 
group, and the mean psychological symptom scores 
in the massage group improved gradually in the 
sixth and tenth weeks. The improvement in physical 
symptom scores in the sixth week was deteriorated 
again in the 10th week. Aslan et al38 found that ed-
ucation given to cancer patients reduced symptoms 
after chemotherapy.

CONCLUSIONS

We found that the training gave positive results to 
the intervention group, and the QOL of the inter-
vention group patients increased significantly com-
pared to the control group patients. It was observed 
that the symptoms experienced by the intervention 
group patients about the side effects of chemother-
apy after training were significantly reduced com-
pared to the intervention group patients. According 
to these results, systematic evaluation of patients’ 
symptoms after chemotherapy by nurses will con-
tribute to improve QOL. It is also recommended 
that patients and their families prepare planned dis-
charge training on the side effects and management 
of chemotherapy before leaving the hospital, pro-
vide training booklets on the side effects and reduc-
tion of chemotherapy, and provide training nurses to 
assist patients at regular intervals. In addition, it is 
recommended to repeat this study in larger samples 
to test its validity, and to conduct studies that assess 
the outcomes of the training in this patient group in 
the long-term.

Nausea and vomiting are the most common 
symptoms we encounter due to chemotherapy treat-
ment31. However, there was a significant difference 
between the nausea and vomiting scale scores of the 
intervention group before and after the training (z=-
2.948; p=0.003), and the scores of the nausea and 
vomiting scale applied to the patients were decreased. 
In addition, appetite loss levels decreased before 
and after training and there was a significant differ-
ence between the appetite loss scale scores before 
and after training (z=-3.477; p=0.001). Sajjad et al32 
indicated that individualized patient education and 
emotional support improved patients’ overall QOL 
in the intervention group, as compared to the control 
group. These results are in parallel with our study.

Fatigue may be caused by cancer itself or may 
be due to chemotherapy, anemia, pain, sleep dis-
orders, mental illness, infection, malnutrition, and 
electrolyte imbalance20. Training and counseling are 
essential in all initiatives to relieve fatigue. In the 
present study, a statistically significant difference 
was found between the pre- and post-training fa-
tigue scale scores (z=-4.024; p=0.001). In the study 
conducted by Yeşilbalkan et al33 in cancer patients, 
it was determined that fatigue of patients and their 
families decreased as a result of fatigue training 
compared to the pre-treatment period. These results 
are similar to our study. 

Depending on the disease and treatment meth-
ods, individuals with cancer may encounter psycho-
social problems such as anxiety, fear, depression, 
changes in body image, and deterioration in family 
and social relations. All these symptoms adversely 
affect the QOL by disrupting the functional status of 
individuals20. Therefore, cancer patients should be 
evaluated holistically when planning nursing care. 
Thus, it should be aimed to optimize the functional 
status, to maintain the well-being and self-care pow-
er, and to improve the functional status of the pa-
tients. In the present study, functional levels of the 
intervention group were increased before and after 
the training, and a significant difference was found 
between the functional scale scores before and af-
ter the training (z=-4.371; p=0.001). Yeşilbalkan33, 
in his study about cancer patients found that func-
tional QOL improvement areas were improved after 
training. In the study of Shahsavari et al34, QOL of 
the patients with breast cancer has been enhanced 
under the influence of self-care education and this 
improvement has not been only related to the total 
score of the QOL but has occurred in all its dimen-
sions.

Pain is an important health problem for can-
cer patients. To improve the QOL, symptom con-
trol, pain relief, individual relief and psychosocial 
support are extremely important35. In the present 
study, the intervention group had a high score in the 
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