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Abstract

The identification of cancer-related fatigue as a clinical problem in pediatric oncology is an important phenomenon, and there are
limited number of studies about raising the awareness of pediatric oncology patients and their parents. Fatigue-related education
for patients and their parents before and during cancer treatment reduces the fatigue levels of patients. This study aims to analyze
the effect of fatigue-related education for pediatric oncology patients aged 7—12 and their parents on their fatigue and quality of
life. This study was conducted with 80 children with cancer and their parents who were assigned to either the control group (n =
40) or the experimental group (n =40). The experimental group received a fatigue-related educational program. The data were
collected three times: prior to the program, 3 months later, and 6 months afterwards. Multidimensional variance analysis, the
Bonferroni adjusted # test and regression analysis were used to analyze the data. A significant difference was found among the
experimental and the control group for total mean scores and the mean scores of subdimensions of the Scale for the Assessment of
Fatigue—Child Form in terms of the interactions of group, time, and group*time (p < 0.05). Significant differences were found
among the experimental and control groups’ mean scores on the Scale for the Quality of Life—Child and Parents Form in terms
of the interactions of group, time, and group*time (p < 0.05). Fatigue-related education is an effective education model as a way
to reduce fatigue and increase the quality of life of children with cancer. The use of fatigue-related education by nurses in pediatric
oncology clinics will have positive effects on children and their parents.
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Introduction

Pediatric cancers constitute 0.5—-1% of all malignancies. This
rate differs depending on the age of the patients. An estimated
10,590 new cancer cases will be diagnosed among children 0
to 14 years of age in the USA in 2018 [1]. Cancer treatments
have improved survival rates, although their side effects can
cause disturbing symptoms for children [2, 3]. These
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symptoms include anemia, thrombocytopenia, leukopenia,
nausea, vomiting, hair loss, weight loss, diarrhea, constipa-
tion, stomatitis, and fatigue [2, 3]. Fatigue, one of these symp-
toms, is a significant area in the care of children with cancer.
The literature indicates that 51%—86% of children with cancer
experience fatigue from cancer and cancer treatment [4—7].
Cancer-related fatigue has biological, psychological, and
social effects that can differ from person to person. It is a
distressing, persistent, subjective sense of tiredness or exhaus-
tion related to cancer or cancer treatment that is not propor-
tional to recent activity and interferes with normal functioning
[8]. Cancer-related fatigue has negative effects on children’s
social life, school work, morale, and relationships with their
peers. Fatigue in pediatric oncology patients is a multidimen-
sional concept and has a variety of causes. Fatigue can occur
due to negative side effects of cancer treatment, long-term
pain, increase in the growth rate of tumor cells, surgical oper-
ations, psychological situations, and side effects of the medi-
cation for the symptoms of cancer and cancer treatment [9].
Fatigue from cancer and cancer treatment can be easily
ignored by healthcare professionals. There are many reasons
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why fatigue is frequently not considered [10]. Firstly, the fa-
tigue reported by children and their families is not considered
a symptom that may warrant changes in drug doses. Secondly,
children may not be able to express their feelings about the
side effects of treatment as well as adults. Young kids may not
be able to tell their parents about any changes in their physical
strength or daily activities. However, older children may ac-
cept energy decline and fatigue as a consequence of having
cancer. Thirdly, since fatigue is not described adequately by
healthcare professionals, parents of children with cancer con-
sider fatigue as a consequence of the disease, which requires
no intervention. In addition, parents do not need to report the
fatigue of their children to healthcare personnel who mostly
focus on treatment of the disease. However, the diagnosis and
management of fatigue reported by children and parents is of
great importance for the treatment [11, 12].

Fatigue is one of the most important symptoms that affect the
quality of life of children with cancer. The quality of life of
children with cancer is diminished mainly by biological, psycho-
logical, and social problems exacerbated by cancer, surgeries,
radiotherapy, chemotherapy, long-term hospitalization, side ef-
fects, isolation, changes in the course of the disease, interrupted
school life, insufficient support systems, and the failure of coping
methods. It is important to evaluate fatigue and its effects on the
quality of life of pediatric oncology patients [13—15].

Symptom management education for patients who are trying
to manage cancer-related problems increases their quality of life
and adaptation to treatment. Therefore, it is very important to
ensure the adaptation of children with cancer to treatment, to
improve their quality of life, and to eliminate symptoms.
Fatigue management education for pediatric oncology patients
and their parents will help them cope with cancer-related symp-
toms and increase their quality of life [16-18].

Since fatigue has a profound effect on cancer patients’
quality of life, nurses should continuously evaluate objective
and subjective findings of the symptom of fatigue and factors
affecting fatigue and plan appropriate nursing interventions to
educate patients and their families [19]. The literature indi-
cates that fatigue-related education for patients and their par-
ents before and during cancer treatment reduces the fatigue
levels of patients [17, 19].

There are many studies of the factors causing fatigue in chil-
dren with cancer, factors reducing and increasing fatigue, and
methods for evaluating these factors. However, the data on
methods for coping with fatigue and training programs applied
to reduce fatigue are considered inadequate. The identification of
cancer-related fatigue as a clinical problem in pediatric oncology
is an important phenomenon, and there are a limited number of
studies about raising the awareness of pediatric oncology patients
and their parents [17, 20]. This study aims to increase children’s
quality of life, reduce their fatigue levels, improve their general
well-being, and contribute to the few nursing studies of fatigue in
pediatric oncology in Turkey.

Methods
Study Design

This study analyzes the effect of fatigue-related education on
the fatigue and quality of life of pediatric oncology patients
aged 7—12 and their parents.

Subjects and Procedure

The sample calculation that was required for this study was
performed using the GPOWER statistical analysis program
with type I error as 0.05 and type II error as 0.20 (80% power)
and effect size 0.5. In a study by Barrera et al. (2000) [21], the
required sample size was determined to be 16 children and
parents by using mean scores.

We contacted 80 children with cancer and their parents who
were admitted to the oncology clinic of the university hospital
between April 27, 2015 and June 23, 2017 (40 children and
their parents for the experimental group and 40 children and
their parents for the control group) in order to indicate the
differences between the variables clearly. The variables re-
garding children are age, gender, height, weight, hemoglobin
value, number of hospitalization days, number of days of che-
motherapy, diagnosis, type of treatment, corticosteroid use,
nutritional status, catheter type, and training on coping with
symptoms. In addition, the other variables examined are
mother’s age, father’s age, mother’s employment and educa-
tion status, father’s employment and education status, and
income status of the family and caregiver.

The inclusion criteria were: (1) children aged 7-12 and
diagnosed with cancer for more than 4 weeks with hemoglo-
bin concentrations above the blood transfusion criteria (< 8 g/
dl for hematologic malignancies and <7 g/dl for oncologic
malignancies) and their parents, (2) being literate, and (3)
voluntary participation. In addition, the plans were to include
children who were in the first to third day of their treatment in
both the control and experimental groups. Children in the
terminal stages of cancer, developmental disabilities children,
and children who had undergone serious surgeries limiting
their daily activities or causing organ loss were excluded from
the study.

This study included 80 children with cancer in the 7-12 age
group who met the inclusion criteria and their parents. The
step-wedge design was used in the study. Randomization was
not used. The control group included 40 children and their
parents, and the experimental group included 40 children
and their parents. Attention has been paid for the groups in-
cluded in the study to be homogeneous in terms of age, gen-
der, height, weight, hemoglobin value, number of hospitaliza-
tion days, number of days received chemotherapy, diagnosis,
type of treatment, corticosteroid use, nutritional status, and
catheter type. Moreover, attention has been paid for the
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parents to be homogeneous in terms of mother’s age, father’s
age, mother’s employment and education status, father’s em-
ployment and education status, and income status of the fam-
ily. The children and parents who had similar variables with
those in the control group (age, gender, height, weight, hemo-
globin value, number of hospitalization days, number of days
of receiving chemotherapy, diagnosis, type of treatment, cor-
ticosteroid use, nutritional status and catheter type, mother’s
age, father’s age, mother’s employment and education status,
father’s employment and education status, and income status
of the family) were included in the experimental group.
Pediatric oncology patients spend extended periods of time
in the clinic due to disease and treatment processes.
Throughout these processes, children and parents in the con-
trol and intervention groups communicate with each other.
Therefore, it was determined children and parents who partic-
ipate in the control group at first, and completed data collec-
tion of the control group. Firstly, it was initially completed
data collection in the control group to prevent any interaction
among the groups, and it was started to collection of data in
the experimental group 2 months after the completion of the 6-
month measurements of the control group. Demographic in-
formation, treatment information, fatigue, and quality of life
scale pretest scores of the children and their parents who were
admitted to the clinic were determined while the intervention
group was established, and the children and their parents who
have similar characteristics to the characteristics, quality of
life and fatigue scale pretest scores of the children and their
parents in the control group are included in the intervention
group.

After a training program was provided to the children and
parents in the experimental group, data of month 6 were col-
lected and the study was completed, the same training plan
was provided to the control group. Thus, it was aimed that the
control group would reach training content after the study,
benefit from the trainings, not be deprived of an intervention,
the activity of which is proven, and not violate the ethical
rules.

This study’s data were collected by researchers. During
data collection, each researcher visited the clinics every day
and interviewed the families of the children who met the
criteria. The written and oral consent of the children and their
parents was obtained. The participation rate was 100%, and all
the participants completed all the scales.

Research Material

The educational pamphlet for the children and parents includ-
ed information on reducing pediatric oncology patients’ fa-
tigue. It was prepared by the researchers based on a review
of the literature. Experts’ opinions were consulted, and it was
revised in accordance with their comments. Eight healthcare
professionals were asked for their opinions of the educational
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content: a professor from the department of child health and
diseases pediatric oncology, a professor from the school of
physical therapy and rehabilitation, a professor and three as-
sociate professors from the department of child health and
disease nursing, an associate professor from the department
of oncology nursing, and a psychologist from the department
of child psychiatry.

Coping training for fatigue consists of five modules
(Fig. 1). Each educational module consisted of one or two
45-min sessions. The parents and children’s educational pro-
grams were conducted separately. The educational content
was presented using a video projector and an educational
pamphlet. The educational activities involved the active par-
ticipation of children and their parents in the experimental
group. The participants attended the educational activities
and applied them in the hospital using an interactive teaching
method. Suitable educational tools such as role playing, exer-
cises, games, and display boards were used in the sessions. In
addition, game-playing activities were organized during the
educational activities to engage the participants. Stress-
reducing activities were organized for the children with color-
ing books and various materials (colorful papers, glue,
crayons, felts, and activity books, etc.). These materials were
hung on activity boards in the clinic hall to reward the chil-
dren, and the children were encouraged to use them to reduce
their stress. The training and activities in the modules were
planned and conducted by the researchers so that they could
be implemented in a standard and consistent manner. The
children and parents in the control group were exposed to
the same educational program as the children and parents in
the experimental group.

Instruments

Data were collected before and after the educational program
using the Child and Parent Information Form, the Symptom
Assessment Scale Form for Patients, the Scale for the
Assessment of Fatigue in Pediatric Oncology Patients Aged
7-12, the Scale for the Assessment of Fatigue in Pediatric
Oncology Patients Aged 7—12 for Parents, and the Scale for
the Quality of Life in Pediatric Oncology Patients Aged 7—12-
Child and Parents Form. The data collection process took
approximately 20-30 min.

The Child and Parent Information Form

This form was developed by the researcher based on the liter-
ature. It contains questions about the children’s age, gender,
weight, height, diagnosis, stage of cancer, treatments received,
the use of medication other than chemotherapy, the ages of
their parents, the educations of their parents, and their parents’
income and employment status [22—24].



J Canc Educ (2019) 34:1130-1141

1133

Fig. 1 Modules of coping
training for fatigue
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The Symptom Assessment Scale for Patients

This scale was developed by the researcher based on the liter-
ature to determine the prevalence of 27 symptoms experi-
enced by children [22, 23, 25]. It is scored between 1 and 4.
Higher scores indicate more symptoms. The response, never,
is scored as 1 point and often is scored as 4 points. Eight
academics, seven in the department of child health and disease
nursing and one in the department of oncology nursing, were
asked for their opinions about this form. They were asked to
rate its items on a scale of 1 to 4 (1 = requires many changes,
4 =very appropriate). Their ratings were assessed using the
Kendall test, which indicated that their consistency was ade-
quate at 0.89.

The Scale for the Assessment of Fatigue in Pediatric
Oncology Patients Aged 7-12

This scale was developed by Kudubes, Bektas, and Ugur in
2014 [26]. It consists of questions about the fatigue of pediat-
ric oncology patients aged 7-12. The Cronbach’s alpha of the
entire scale was 0.98, its total factors loads were 0.71-0.94,
and total variance being explained was 84.7%. It consists of
27 items in three subdimensions. The subdimension of general
problems includes items 1 to 18. The subdimension of sleep
problems includes items 19 to 24. The subdimension of prob-
lems regarding treatment includes items 25 to 27. This Likert
type scale is scored between 1 (never) and 5 (always). The
lowest possible score on the scale is 27 and the highest is 135.
A score of 75 is the cutoff point. Scores of 74.9 or below
indicate high levels of exhaustion. Higher scale scores indicate
lower levels of fatigue [26].

The Scale for the Assessment of Fatigue in Pediatric
Oncology Patients Aged 7-12 for Parents

This scale was developed by Kudubes, Bektas, and Ugur in
2014 [26]. It is intended for use with the Scale for the
Assessment of Fatigue in Pediatric Oncology Patients Aged
7—12.The Cronbach’s alpha of the entire scale was 0.95, total
factors loads were 0.52-0.95, and total variance being

Fatigue Fatigue
. ‘ Coping Fatigue Coping
Fatlgue ‘ Methods - Coping Methods -
Coping Energy . Methods - Stress
Methods - Conservati Ensuring Manageme
Symptom on a I%d adequate nt/
Manageme Activity sleep and Stress
nt (Exercise) sleep Coping
Regulation quality- :
45-K§ute  Two One Two
. . 45-minute 45-minute
sessions 45-minute

sessions sessions

sessions

explained was 85.7%. It consists of 27 items in three
subdimensions. The subdimension of general problems in-
cludes items 1 to 18. The subdimension of sleep problems
includes items 19 to 24. The subdimension of problems re-
garding treatment includes items 25 to 27. This Likert type
scale is scored between 1 (never) and 5 (always). The lowest
possible score on the scale is 27 and the highest is 135. A score
of 82 is the cutoff point. Scores of 81.9 or less indicate high
levels of fatigue. Higher scale scores indicate less fatigue [26].

The Scale for the Quality of Life in Pediatric Oncology
Patients Aged 7-12-Child Form

This scale was developed by Kudubes and Bektas in 2015
[27]. It consists of questions about the quality of life of pedi-
atric oncology patients aged 7—12. The Cronbach’s alpha of
the entire scale was 0.96, total factors loads were 0.55-0.91,
and total variance being explained was 78.3%. It consists of
32 items, of which item 8 is scored in reverse. This Likert type
scale is scored between 1 and 5 with 1 meaning never and 5
meaning always. The lowest possible score on the scale is 32
and the highest is 160. A score of 65 is the cutoff point. Scores
of 64.9 or less indicate low quality of life, and scores over 65
indicate high quality of life of children. Higher scores indicate
higher quality of life [27].

The Scale for the Quality of Life in Pediatric Oncology
Patients Aged 7-12-Parents Form

This scale was developed by Kudubes and Bektas in 2015
[27]. 1t is intended for use with the Scale for the Quality of
Life in Pediatric Oncology Patients Aged 7—12.The
Cronbach’s alpha of the entire scale was 0.96, total factors
loads were 0.54-0.90, and total variance being explained
was 82.5%. It consists of 32 items, of which item 8 is scored
in reverse. This Likert type scale is scored between 1 and 5
with 1 meaning never and 5 meaning always. The lowest
possible score on the scale is 32 and the highest is 160. A
score of 93 is the cutoff point. Scores of 92.9 or less indicate
low quality of life, and scores of 93 or more indicate high
quality of life [27].
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Data Analysis

Means and percentages were used to analyze the descriptive
data. The threshold for significance was < 0.05. Skewness and
kurtosis were used to test the normality of the data set, and
their values ranged between — 1 and + 1, indicating a normal
distribution.

Two-way repeated measure ANOVA analysis was used in
repeated measurements to compare scores on the scale for the
assessment of fatigue in children and parents and mean scores
on the scale for the quality of life by group, time, and
group*time interactions. In the advanced analysis of the dif-
ference between the mean scores of the scale for the assess-
ment of fatigue and the scale for the quality of life for children
and their parents, one-way ANOVA analysis was used in re-
peated measurements to compare the mean scores of groups
within the groups, and one-way ANOVA analysis and the
Bonferroni adjusted ¢ test were used to compare the control
and experimental groups with each other. The Bonferroni ad-
justed ¢ test, corrected in dependent groups, refers to the use of
the quotient obtained by dividing the number of comparisons
being made with the statistical significance critical value of
0.05 as the critical value of significance in binary comparisons
[28]. The effect of the educational program on fatigue and
quality of life was evaluated using regression analysis.
Regression analysis was conducted to evaluate the effective-
ness of the training program, and thus determined the extent to
which the training program predicted fatigue and quality of
life. The power and effect size of the study were calculated
based on the regression analysis.

Ethical Considerations

This study was approved by the institutional review board of
the university (IRB approval number: 1972-GOA-2015/07-
47). Institutional permissions for the study were obtained.
The written and verbal consent of the children and the parents
were obtained after informing them about the purpose of the
study.

Results

As a result of the analyses, it has been determined that the
groups were not different in terms of age, gender, height,
weight, hemoglobin value, number of hospitalization days,
number of days received chemotherapy, diagnosis, type of
treatment, corticosteroid use, nutritional status, catheter type,
and symptom coping training, and the groups were homoge-
neous. In addition, it has been determined that the groups were
not different in terms of mother’s age, father’s age, mother’s
employment and education status, father’s employment and
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education, income status of family, and caregiver, and the
groups were homogeneous (p > 0.05) (Table 1).

Table 2 shows the symptom frequency experienced by par-
ticipant children and their parents in the experimental and
control groups.

Multidimensional variance analysis was used in repeated
measurements to determine whether there was any difference
in total mean scores on the Scale for the Assessment of
Fatigue—Child Form by group. The analysis found that there
was a statistical significant difference between total mean
scores in terms of the interactions of group (F' =40.583, p =
0.000), time (F =4.173, p =0.017), and group*time (F =
154.691, p =0.000). Differences in the mean scores of
subdimensions on the Scale for the Assessment of Fatigue—
Child Form by group were also analyzed, and statistically
significant differences were found in the mean scores on the
subdimension of general problems by group (F=40.951, p =
0.000), time (F =3.059, p =0.049), and group*time (F =
151.124, p = 0.000) interactions. Differences were also found
between the mean scores of the subdimension of sleep prob-
lems by group (¥ =30.211, p =0.000), time (F =8.631, p =
0.000), and group*time (F = 104.191, p = 0.000). Statistically,
significant differences were found between the mean scores of
the subdimension of problems regarding treatment in terms of
group (F =47.207, p =0.000), time (F=3.556, p =0.031),
and group*time (F = 177.980, p = 0.000) interactions.

Differences by group between the total mean scores on the
Scale for the Quality of Life—Child Form were examined,
and statistically significant differences were found between
the mean scores by group (F'=50.247, p =0.000), time (F =
7.120, p=0.001), and group*time (F=127.426, p =0.000)
interactions (Table 3).

Multidimensional variance analysis was used in repeated
measurements to determine whether there were any differ-
ences between the groups’ total mean scores on the Scale for
the Assessment of Fatigue—Parents Form. Statistically sig-
nificant differences were found between the mean scores by
group (F =40.583, p =0.000), time (F =4.173, p =0.017),
and group*time (F =154.691, p =0.000) interactions. It
was also determined that there were statistically significant
differences between the mean scores in the subdimension of
general problems by group (F =37.356, p =0.000), time
(F=4.351, p =0.014), and group*time (F =132.883, p =
0.000) interactions. There was no significant difference be-
tween the mean scores in the subdimension of sleep prob-
lems in terms of time (¥ = 0.496, p = 0.610), but there were
statistically significant differences by group (¥ =40.322,
p =0.000), and group*time (F = 174.957, p = 0.000) inter-
actions. There were statistically significant differences be-
tween the mean scores in the subdimension of problems
regarding treatment by group (F' =46.378, p =0.000), time
(F=11.921, p =0.000), and group*time (F =226.271,p =
0.000) (Table 4).
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Table 1 Descriptive

characteristics of pediatric Descriptive characteristics Experimental Control group ~ X*/t P
oncology patients and their group
parents
X+Sd X+Sd
Age 9.35+2.19 9.07+1.71 0.625 0.534
Height 134.40+14.28 132.12+£9.27 0.845 0.401
Weight 32.15+10.67 31.65+£47.11 0248 0.805
Mother’s age 37.10£6.16 36.42+5.80 0.504  0.616
Father’s age 39.55+7.09 39.12+6.31 0.283  0.778
Hemoglobin value Pretest 10.54+1.96 10.44+0.88 0279  0.781
Posttest 1 10.02+1.65 10.25+091
Posttest 2 9.90+1.66 9.99+0.77
n % n % Xt P
Gender 0.818  0.366
Female 15 37.5 19 475
Male 25 62.5 21 52.5
Diagnosis 0202 0.653
Oncological diseases 23 57.5 21 52.5
Hematologic diseases 17 42.5 19 47.5
Type of treatment 0464 0.496
Chemotherapy 22 55.0 25 62.5
Combination therapy 18 45.0 15 375
Receiving status of corticosteroid therapy 0.082  0.775
No 7 17.5 8 20.0
Yes 33 82.5 32 80.0
Type of catheter 2400 0.121
Intravenous catheter 7 17.5 13 325
Implanted port catheter 33 82.5 27 67.5
Receiving status of symptom management 0.082  0.775
education
No 8 20.0 7 17.5
Yes 32 80.0 33 82.5

It was examined whether there was any difference between
the groups’ total mean scores on the Scale for the Quality of
Life—Parents Form and statistically significant differences
were found between the mean scores by group (F'=51.125,
p=0.000), time (F=5.517, p=0.005), and group*time (F =
135.464, p =0.000) interactions.

The relationship between the educational program with fa-
tigue and quality of life was examined, and a highly positive
significant relationship was determined on the Scale for the
Assessment of Fatigue—Child Form and the Scale for the
Assessment of Fatigue—Parents Form (p <0.01). A strong
negative significant relationship was determined on the
Scale for the Quality of Life—Child Form and the Scale for
the Quality of Life—Parents Form (p < 0.01).

The interaction rate of changes in the children’s fatigue
levels and quality life was examined (Table 5). The education-
al program explains 71% (R* =0.712) of a decline in fatigue
and reduced fatigue by 0.844 (3 =0.844) times. The educa-
tional program explains 65.5% (R*> = 0.655) of an increase in

quality of life and increased quality of life by 0.809 (G =—
0.809) times.

The interaction rate of changes in the parents’ assessment
of fatigue levels and quality of life was examined (Table 6).
The educational program explains 71.2% (R*> =0.712) of a
decline in fatigue level and reduced fatigue by 0.844 (3 =
0.844) times. The educational program explains 75.7%
(R* =0.757) of an increase in quality of life and increased
quality of life by 0.870 (5 =—0.870) times.

Power and effect size were evaluated using regression anal-
ysis. The power and effect size of the Scale for the Assessment
of Fatigue—Child Form were found to be 0.98 and () 0.31,
respectively. The power and effect size of the Scale for the
Quality of Life—Child Form were found to be 0.99 and ()
0.29, respectively. In addition, the power and effect size of the
Scale for the Assessment of Fatigue—Parents Form were
found to be 0.99 and (#) 0.23, respectively. The power and
effect size of the Scale for the Quality of Life—Parents Form
were found to be 0.99 and () 0.21, respectively.
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Table 2 Symptom frequency

experienced by those in the Symptoms  Pre-education Post-education (third month) ~ Post-education (sixth month)
experimental and control groups

Experimental Control Experimental Control Experimental Control

group group group group group group

n Yo n o n o n % n % n %
Nausea
Never 10 25.0 4 10.0 39 97.5 2 50 22 55.0 3 7.5
Little 0 0.0 17 425 1 2.5 18 450 16 40.0 16  40.0
Medium 18 45.0 14 350 0 0.0 14 350 2 5.0 16  40.0
Very much 12 30.0 5 125 0 0.0 6 150 0 0.0 5 12.5
Vomiting
Never 11 27.5 5 125 39 97.5 2 50 22 55.0 3 7.5
Little 0 0.0 17 425 1 2.5 18 450 16 40.0 16 40.0
Medium 18 45.0 13 325 0 0.0 14 350 2 5.0 16 40.0
Very much 11 275 5 125 0 0.0 6 150 0 0.0 5 12.5
Mucositis
Never 22 55.0 21 525 37 92.5 21 525 19 475 17 425
Little 25 1 25 0 0.0 2 50 0 0.0 4 10.0
Medium 22.5 13 325 1 25 9 225 16 40.0 11 275
Very much 20.0 5 125 2 5.0 8 200 5 12.5 8 20.0
Weakness
Never 0.0 2 50 0 0.0 0 00 4 10.0 0.0
Little 5.0 17 425 29 72.5 17 425 36 90.0 7.5
Medium 25 62.5 15 375 10 25.0 14 350 0.0 23 575
Very much 13 325 6 150 1 25 9 225 0.0 14 350
Loss of weight
Never 1 2.5 4 100 0 0.0 2 50 2 5.0 0 0.0
Little 5 12.5 19 475 29 72.5 17 425 38 95.0 4 10.0
Medium 20 50.0 11 275 10 25.0 13 325 0 0.0 25 625
Very much 14 35.0 6 150 1 25 8 200 O 0.0 11 275
Lack of appetite
Never 2 5.0 1 25 10 25.0 1 25 13 325 0 0.0
Little 5 12.5 19 475 19 475 18 450 27 67.5 3 7.5
Medium 21 52.5 12 300 10 25.0 13 325 0 0.0 26 650
Very much 12 30.0 8 200 1 2.5 8 200 O 0.0 11 275
Sleep difficulties
Never 4 10.0 14 350 16 40.0 14 350 19 47.5 7 17.5
Little 11 27.5 23 575 20 50.0 22 550 4 10.0 5 12.5
Medium 16 40.0 1 25 3 7.5 3 75 17 425 20 500
Very much 9 22.5 2 50 1 25 1 25 0 0.0 8 20.0

Discussion

This was associated with the content of the educational pro-
gram effectively helping the children and parents to cope with
cancer-related symptoms, reduce fatigue, and increase the
quality of life. The increase in symptoms in the control group
was due to increased fatigue and reduced quality of life. The
literature on symptom prevalence in children with cancer in-
dicates that children have a high prevalence of symptoms

@ Springer

during cancer and its treatment. The findings of this study
are compatible with the literature [4-7].

This study found significant differences between experi-
mental and control groups’ total scores on the Scale for the
Assessment of Fatigue—Child Form and the Scale for the
Assessment of Fatigue—Parents Form by group, time, and
both group*time. An increase in the experimental group par-
ents’ total scores on the Scale for the Assessment of Fatigue
by time was also statistically significant. This study’s findings
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Table 3 The comparison of the experimental and control groups’ mean scores on the Scale for the Assessment of Fatigue in Pediatric Oncology
Patients Aged 7-12 and the Scale for the Quality of Life in Pediatric Oncology Patients Aged 7—12—Child Form (n = 80)
Time/group Pretest Posttest 1 Posttest 2 F )4
X+£SS X+SS X+SS
Assessment of Fatigue in Pediatric Experimental group  46.32 £ 16.26 67.92 £ 11.34  77.87 £3.43 Group 40.583  0.000
Oncology Patients Aged 7-12 Control group 6542 £23.71 5045+ 1650 29.47 £832  Time 4173 0017
Group*time  154.691  0.000
Assessment of Fatigue in Pediatric Experimental group  31.27 £ 10.99  45.52 + 8.27 53.05 £ 1.03 Group 40.951  0.000
Oncology Patients Aged 712
Subdimension of general problems Control group 44.00 £ 16.77 33.67 £ 1122 19.62 + 541 Time 3.059 0.049
Group*time  151.124  0.000
Assessment of Fatigue in Pediatric Experimental group 477 £1.92 752 +1.19 9.00 £ 0.01
Oncology Patients Aged 7-12
Subdimension of problems regarding ~ Control group 7.05 £2.69 542 +1.56 327 £ 1.01 Group 47.207  0.000
treatment Time 3.556  0.031
Group*time  177.980  0.000
Scale for the Quality of Life in Experimental group  57.95 £ 16.79  81.17 £ 9.43 89.07 + 7.38
iedlgmcgn“élﬁ% Eatlents Control group 7530 £ 21.69  63.42 + 15.60 40.62 + 13.18  Group 50.247  0.000
ged 7-12—Child Form Time 7120 0.001
Group*time  127.426  0.000

are compatible with the literature, which indicates that in-
creased symptom prevalence increases fatigue, and help with
managing fatigue reduces it [17, 29, 30]. This study found that
after the educational program there was a reduction in the
prevalence of symptoms in the experimental group, and that
the control group’s prevalence of symptoms increased with
time, which may be one of the reasons for the increase in
fatigue in the control group. The educational program for the
experimental group helped them to manage symptoms, re-
duced their symptoms, and also reduced their fatigue levels.
The educational program raised their awareness that fatigue is
a symptom about which healthcare professionals should be
informed. The educational program also reduced fatigue by
encouraging children to increase their activities and to regulate
their sleeping patterns. The educational program increased
children’s self-confidence by helping them to manage their
stress and improve their quality of life. Thanks to the educa-
tional program, the children perceived playing games in the
hospital as an effective way to manage stress and rid them-
selves of the idea that there was nothing to do when they were
hospitalized. Playing games increased the daily activities of a
child and reduced fatigue levels by relieving their stress and
thus improving their quality of life.

Significant differences were found between the experimen-
tal and control groups’ scores in the subdimension of general
problems on the Scale for the Assessment of Fatigue—Child
Form and the Scale for the Assessment of Fatigue—Parents
Form by group, time, and both group*time. This discussion
section mainly concentrates on the area of activities and exer-
cises as a subdimension of general problems on the Scale for
the Assessment of Fatigue. The literature indicates that

individual exercise programs for children reduce fatigue levels
[31, 32]. The findings of this study are compatible with the
literature. The educational program reduced fatigue by en-
couraging children to increase their activities and motivating
them to exercise.

This study found significant differences between the exper-
imental and control groups’ scores in the subdimension of
sleeping problems on the Scale for the Assessment of
Fatigue—Child Form by group, time, and group*time.
Significant differences were also found between their scores
in the subdimension of sleeping problems on the Scale for the
Assessment of Fatigue—Parents Form by time and
time*group, but not found by time. The literature on the effect
of sleeping problems of children with cancer on their fatigue
levels indicates that children with sleeping problems have
higher levels of fatigue. The findings of this study are com-
patible with the literature, an increase in sleeping problems
increases fatigue while interventions to provide sleep hygiene
and regular sleeping pattern reduce it [33-35]. In this study,
children and their parents were informed by an educational
program about how to reduce fatigue by establishing regular
sleeping patterns by keeping their bedrooms dark, limiting
naps to 20-30 min, determine awake and sleep time and in-
creasing their motivation, which effectively reduced their
sleeping problems. However, there was no difference in the
parents’ scores by time which may be due to the fact that over
time parents start to consider increased sleep-related fatigue to
be normal. In addition, as the prevalence of symptoms in the
control group increased over time, their sleeping patterns were
negatively affected and caused an increase in sleeping prob-
lems which increased their fatigue levels.

@ Springer
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Table4 The comparison of the experimental and control groups’ total mean scores on the Scale for the Assessment of Fatigue in Pediatric Oncology
Patients Aged 7—12 for Parents and the Scale for the Quality of Life in Pediatric Oncology Patients Aged 7—12-Parents Form (n = 80)

Time/group Pretest X+ SS  Posttest 1 X+ SS Posttest 2 X+ SS F V4

Scale for the Assessment of Fatigue Experimental group 46.32 + 16.26 67.92 + 11.34 77.87 £3.43 Group 40.583 0.000
in Pediatric Oncology Patients Control group 65.42 £23.71 5045 £ 16.50 2947 + 8.32 Time 4.173 0.017
Aged 7-12 for Parents Group*time 154.691 0.000

Scale for the Assessment of Fatigue Experimental group 31.27 + 10.99 4522 +7.82 51.25 £2.96 Group 37.356 0.000
in Pediatric Oncology Patients Control group 44.00 + 16.77 33.68 £ 11.23 19.63 + 5.41 Time 4.3510.014
Aged 7-12 for Parents Subdimension Group*time 132.883 0.000
of General Problems

Scale for the Assessment of Fatigue Experimental group 10.38 +3.93  14.05 +2.19 18.00 £ 0.01 Group 40.322 0.000
in Pediatric Oncology Patients Control group 1438 £4.62 11.32+391 6.60 £2.03 Time 0.496 0.610
Aged 7-12 for Parents Group*time 174.957 0.000
Subdimension of Sleep Problems

Scale for the Assessment of Fatigue Experimental group 4.78 + 1.93 795+ 1.44 7.73 £1.50 Group 46.378 0.000
in Pediatric Oncology Patients Control group 6.85 £2.44 543 £1.57 325+£0.89 Time 11.921 0.000
Aged 7-12 for Parents Sub-Dimension Group*time 226.217 0.000
of Problems Regarding Treatment

Quality of Life in Pediatric Oncology Experimental group 57.48 + 16.49 81.20 + 10.07 90.77 £ 5.47 Group 51.125 0.000
Patients Aged 7—12—Parents Form Control group 75.42 £22.16 63.05 + 14.82 4127 + 14.24 Time 5.517 0.005

Group*time 135.464 0.000

This study found significant differences between the exper-
imental and control groups’ scores in the subdimension of
problems regarding treatment on the Scale for the
Assessment of Fatigue—Child Form by group, time, and
group*time. Significant differences were also found among
the experimental and control groups’ scores in the
subdimension of problems regarding treatment on the Scale
for the Assessment of Fatigue—Parents Form by group and
group*time, but not found by time. The literature indicates
that fatigue particularly after treatment is relatively higher than
in other stages of the disease [36, 37]. This study’s findings are
compatible with the literature. This study’s educational pro-
gram helped the children manage their stress and their social
activities. It was effective before, during, and after treatment,
reducing their fatigue by entertaining them. Trying to distract
patients’ attention from troubling thoughts is frequently used
to manage nausea, vomiting, and pain, which were the most
prevalent symptoms, particularly in the experimental group.
The educational program included various activities intended
to manage stress, to distract their attention from troubling
thoughts and to raise parents’ awareness. These methods suc-
cessfully reduced the children’s fatigue levels by distracting
them. However, there was no difference between the first and
second final test for parents, mainly due to the fact that the
social activities performed by the children were regarded as
playing games by their parents, and their parents probably
assumed that playing games would not affect their fatigue
levels [36, 37].

Significant differences were found between the experimental
and the control groups’ total mean scores on the Scale for the
Quality of Life—Child Form and the Scale for the Quality of
Life—Parents Form in terms of group, time, and group*time.

@ Springer

The literature on the examination of the relationship between
fatigue levels and quality of life of children with cancer sug-
gests that an increase in fatigue levels negatively affect quality
of life of children [30, 38, 39]. The findings of this study are
compatible with the literature: increased fatigue reduces quality
of life, and proper nursing interventions have a positive effect
on quality of life. This study’s educational program for the
experimental group increased their quality of life by helping
them to manage symptoms and encouraging them to engage
in stress-reducing social activities. An increase in the symptom
burden of children with cancer has a negative effect on their
quality of life. The educational program reduced the experimen-
tal group’s fatigue levels and increased their biological quality
of life by addressing the symptoms of fatigue and reducing the
prevalence of symptoms. The psychological and social aspects
of the children’s quality of life were also addressed by including
games, one of the most important parts of children’s lives, in the
educational program. Distracting children’s attention from trou-
bling thoughts helps them manage their stress and increases
their quality of life. Information about activity planning and
sleeping patterns has positive effects on the behaviors and ac-
tivities that improve children’s quality of life [30, 38—41].
Literature indicates that there are many factors that affect
and examine the effect size of fatigue and quality of life [13,
14, 42-44]. This study’s educational program was found to
affect multiple dimensions of fatigue and quality of life. This
finding is significant because it demonstrates the effectiveness
of this study. The educational program for children and par-
ents included important information affecting fatigue and
quality of life, sleep, nutrition, and symptom management
and stress-relieving activities. It was also designed to meet
child-specific needs. The power and effect size of educational
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Table 5 The predictive power of the educational program on the change in fatigue and quality of life based on the children’s self-assessment
Variable Fatigue Quality of life

B SH 6 t p B SH Ié] t p
Constant 10.456 0.000 9.072 0.000
Experiment* 67.500 4.862 0.844 13.882 0.000 —65.800 5.405 -0.809 12.173 0.000
R 0.844 0.809
R 0.712 0.655
F 192.707 148.181
p 0.000 0.000
DW (1.5-2.5)%* 2.167 1.574

*While coding, the experimental group was coded as 1 and the control group was coded as 0

**Regression analysis assumes no correlation between independent and dependent variables as well as no correlation between error terms. SPSS has
developed a simple criterion for correlation problems. The Durbin Watson statistic determines whether there is a correlation between statistical error
terms and records values between 0 and 4. If the statistical value is around 2, it is interpreted as no correlation. Values close to 0 indicate high-positive

correlation, whereas values close to 4 indicate high-negative correlation

programs on the fatigue and quality of life of children and
their parents are not available in the literature on fatigue-
related education. Therefore, these findings were not
discussed and compared with the literature. However, these
findings indicate that this is a practical and effective study.

Conclusion and Implications for Practice

This study concluded that its fatigue-related educational pro-
gram effectively reduced the fatigue and increased the quality
of life of pediatric oncology patients, thus contributing to the
Turkish and international literature on the subject. The use of
fatigue-related education by nurses in pediatric oncology
clinics will have positive effects on children and their parents.
Since fatigue is an easily ignored symptom, fatigue-related
educational programs will effectively raise awareness about
fatigue and its management.

This is an intervention study. The training in the study was
conducted through the use of one-on-one interviews with both

children and parents in an interactive environment. Psychosocial
support was provided to children and their parents by including
games and activities during the training. A rich training content
was created by including subjects such as symptoms of fatigue,
strategies to use in coping with other symptoms leading to fa-
tigue, and ways of ensuring regular sleep. Also, subjects included
teaching appropriate activities and exercises, and strategies to
cope with stress.

It was observed that children and parents culturally did not
report symptoms of fatigue to healthcare staff because they
regarded fatigue as a natural process of the disease. This leads
to under-reporting of fatigue. In addition, the healthcare personnel
do not consider fatigue as a symptom because of a shared culture.

Limitations

In the research process, the training program was held in the
meeting room in the hematology-oncology clinic of a university
hospital at a time determined together with the child and the

Table 6 The predictive power of the educational program on the change in fatigue and quality of life based on the parents’ assessment

Variable Fatigue Quality of life

B SH B T B SH I5] T p
Constant 10.456 0.000 10.470 0.000
Experiment* 67.500 4.862 0.844 13.882 0.000 =71.950 4.613 -0.870 15.598 0.000
R 0.844 0.870
R 0.712 0.757
F 192.707 243.295
P 0.000 0.000
DW (1.5-2.5) 2.167 1.592

*While coding, the experimental group was coded as 1 and the control group was coded as 0
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parent via a barcovision purchased by project budget. However,
during the training of the last three children and their parents,
the pediatric clinic was moved to a different area within the
hospital. Because there is no private meeting room in the new
area of the clinic, the training of the last three children and their
parents has been made in single rooms where children are treat-
ed. The symptom evaluation form used in the study was devel-
oped by the researchers. Expert opinions were obtained and the
content validity index was calculated in order to ensure the
reliability and validity of the evaluation form. This situation
constitutes a limitation for the study.
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