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Abstract
Background: Children and adolescents with cancer experience some complications such as pain, depression, and fatigue that impact the quality of life. Fatigue is one of the most common cancer treatment problems in most children with cancer.
Objectives: The purpose of this study was to construct a comprehensive instrument to examine fatigue in patients with cancer (4 18 years).
Methods: This descriptive study was conducted on 101 children with cancer. A questionnaire was designed to examine fatigue in
patients with cancer (4 - 18 years) using similar studies. The questionnaire reliability was determined using the Cronbach’s alpha
and test-retest method. Face validity of the questionnaire was assessed by professionals. To determine the construct validity, factor
analysis was run. Data were analyzed using SPSS (version 16).
Results: The mean age of the patients was 9.54 ± 3.97 years and the mean duration of the cancer 12.82 ± 2.66 months. Cronbach’s
alpha for whole scale and for all dimensions was 0.93 and more than 0.8 (excellent score). Intraclass correlation coefficient (ICC) for
whole scale and for all dimensions of questionnaire was 0.92 and more than 0.8, respectively. According to factor analysis method,
three extracted dimensions of the questionnaire were: daily activities and general problems (11 items), sleep problems (9 items), as
well as mental states and emotions (5 items).
Conclusions: This study showed that validity and reliability of the cancer-related fatigue questionnaire for patients with cancer (4
- 18 years) are acceptable and suitable for Iranian culture.
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1. Background
Despite efforts to control communicable diseases in
childhood, the rise of non-communicable diseases like
cancer is increased (1). Although cancer is rare among children under 15 years old, leukemia, central nervous system
tumors (CNS), and lymphoma are the most common childhood cancers (2).
According to World Health Organization’s estimation,
the incidence rate of childhood cancer is 100 in 1 000 000
children (3). This rate in Iranian children is 48 - 112 per 1 000
000 and 51 - 144 per 1 000 000 for boys and girls in different
geographical areas in Iran, respectively (2). Cancer is the
second common cause of death among children in developed countries (4). A study conducted by American Cancer
Society reported that the five year survival rate of Pediatric

cancer is approximately 80% at the present time (5).
Cancer patients experience some degree of pain, depression and fatigue, which can have a negative effect on
quality of life (6). Fatigue is seen as one of the most distressing complaints of cancer treatment in 80% of children
with cancer (7).
Cancer-related fatigue (CRF) is a subjective experience
(8). It is identified as the most prevalent symptom of cancer that significantly interferes with quality of life (9) and
usually increases during treatment (10). CRF can be effective on ability to conduct daily activities and roles as well
as lead to delays in treatment and may continue in patients
after recovery (11). The National Comprehensive Cancer
Network (NCCN) defined CRF as “a distressing, persistent,
subjective sense of physical, emotional and/or cognitive
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tiredness or exhaustion related to cancer or cancer treatment that is not proportional to recent activity and interferes with usual functioning” (12).
A survey on parents of children with cancer showed
that 49% of parents reported the symptom of fatigue in
their children (13). Another study also showed 86% of parents reported that their children had the symptom of physical fatigue (14). The etiology of cancer-related fatigue is
still not completely understood. Fatigue in patients with
cancer is a multifactorial problem. It may be due to biological mechanisms and psychological/behavioral effects such
as stress and depression (15). Some studies have shown that
carnitine deficiency in cancer patients (due to decreased
intake and metabolic needs, also treatment with medications that interfere with carnitine metabolism (16)) may
promote the risk of the development of chronic fatigue
(17). There are no adequate studies in Iran to assess fatigue
in children with cancer. Therefore, researchers need to
have a valid and reliable instrument for the assessment of
fatigue for increasing the number of studies in Iran. Moreover, this study aimed to introduce a comprehensive instrument to examine the fatigue in patients with cancer (4
- 18 years).

2. Methods
2.1. Study Setting and Sample
This descriptive study was conducted on 101 children
with cancer. The samples of this study were children and
adolescents aged 4 - 18 years who are suffering from cancer
and referred to Shahid Sadoughi Hospital in Yazd. The sample size was determined to be 97 based on a confidence interval of 95% and standard deviation of 3.5 based on similar
studies (18) and error estimation of mean of 0.7, which was
increased to 101 to account for potential missing cases. Inclusion criteria were definitive diagnosis of cancer, begin
the treatment process, less than 18 years of age, and satisfaction to participate.
Researchers met with participants at Shahid Sadoughi
Hospital in Yazd. Researchers explained the aim of the
study to participants; then, completed the questionnaire
by face-to-face interview with parents of children with cancer.
2.2. Instrumentation
In this study, data were collected by questionnaire,
which were filled out with the caregivers. The first part
of the questionnaire, which was designed to examine
cancer-related fatigue, included demographic variables
2

and disease-related ones. Initially, to design the questionnaire the researchers reviewed some studies and questionnaires related to fatigue such as multidimensional fatigue inventory (MFI) and fatigue severity scale (FSS) in patients suffering from cancer. Then, factors affecting cancerrelated fatigue were collected. Finally, a set of questions
regarding this subject was designed. To assess the face validity of the questionnaire, some professionals reviewed it.
Finally, questions were distributed randomly in the questionnaire.
2.3. Ethics Consideration
This article has a license from the Research Ethics Committees of Shahid Sadoughi University of Medical Sciences,
code IR.SSU.SPH.REC.1394.114.
2.4. Statistical Analysis
The analyses, including descriptive statistics (mean
and standard deviation) and statistical tests (t-test and
ANOVA for the group comparison and Pearson’s correlation for the relationship between variables), were performed using SPSS 16.
The researchers used the face validity, content validity, and construct validity to determine the validity of
the questionnaire. In this study, face validity was examined using expert panel and necessary changes were made
through simplification, meaning finding, deletion, or replacement of some words and questions.
In terms of content validity, the researchers requested
five university professors in various fields to examine each
item and give a score (essential = 3, useful but not necessary
= 2, not necessary = 1). Then, the validity of each question
was determined using the Lawshe formula.
In addition, construct validity of the questionnaire was
determined using the factor analysis method. For assessing the reliability and reproducibility of the questionnaire,
the researchers used the Cronbach’s alpha coefficient and
test-retest method.
3. Results
Participants in this study were patients with cancer
aged less than 18 years. The mean age of the patients was
9.54 ± 3.97 years and the mean duration of the cancer was
12.82 ± 2.66 months. The most common type of cancer
among participants in this study was leukemia (57%) and
lymphoid malignancies (22%).
In this study, face validity was examined using a panel
of experts, including: physician, psychologist, health education specialist, pediatrician, and internist. They offered
their suggestions for the appearance of the questionnaire,
J Compr Ped. 2018; 9(4):e66245.
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the use of proper words, and the use of proper grammar, as
well as gave a score (1 = approve a question, 0 = reject a question) to each questions. Based on their suggestions, the required changes were made in the questions and unnecessary questions were deleted. The results in terms of face
validity indicated that the questions were verified by the
expert panel in terms of clarity, relevance, and simplicity.
According to statistics expert, a 4-point Likert-type scaling
was used (never = 0, sometimes = 1, usually = 2, always = 3).
In terms of content validity based on the Lawshe formula,
all experts selected the necessary options for all questions.
This indicated that the CVR (content validity ratio) for all
questions equals one.
The results of the factor analysis are shown in Table
1. Based on the results of factor analysis using principal components analysis, three dimensions were extracted
and confirmed. In this study, eigenvalues greater than one
were considered. The factor loads greater than 0.3 were
considered for selecting questions and placing them in the
questionnaire. The load factor range was between 0.35 and
0.91. Therefore, three dimensions that were identified and
confirmed included: Daily activities and general problems
(11 items), sleep problems (nine items), and mental states
and emotions (five items). After performing a factor analysis, two questionnaires were removed from the questionnaire. Finally, the questionnaire included 25 questions.
According to the results, Cronbach’s alpha coefficient
for all dimensions of the questionnaire was more than 0.8.
ICC for the whole scale was 0.93. Cronbach’s alpha coefficients for each dimensions of the questionnaire are shown
in Table 2. This indicates that the questionnaire has an
appropriate reliability. According to Table 2, daily activities and general problems had the highest coefficients and
sleep problems had the lowest one.
In addition, to determine the reliability of the questionnaire, researchers used test retest method. Test-retest
is a method for assessing the reliability by administering
the same test twice over a period of time. The questionnaire was completed by 40 people and repeated after 4
weeks on the same people. According to Table 2, ICC was
more than 0.8 for all dimensions of the questionnaire. In
addition, ICC was in the range of 0.84 to 0.92. Furthermore,
it was 0.92 for the whole scale. The ICC close to one shows
the high reproducibility of the questionnaire.
In Table 3, the mean and standard deviation of the dimensions of cancer-related fatigue questionnaire has been
shown. Based on Table 3, the mean of all dimensions, except the sleep problems, were higher than the possible
range.
According to the results, by increasing the parents’ education, the fatigue in children has been reduced. This relationship was statistically significant for mother’s educaJ Compr Ped. 2018; 9(4):e66245.

tion. In this study, no significant differences were found
between the gender and type of cancer with fatigue in the
children.
4. Discussion
By considering the lack of questionnaire for measuring fatigue in children with cancer, the present study introduced a comprehensive instrument to examine fatigue
in patients having cancer aged 4 - 18 years. Fatigue is one of
the important factors in the care of children with cancer.
In this study, researchers tried to design a comprehensive
tool to examine the fatigue in children with cancer based
on the Iranian culture. This study showed that Introduced
questionnaire is a valid and reliable instrument to collect
information of children with cancer. In this study, professionals assessed the face validity of the questionnaire and
offered their suggestions regarding the questionnaire’s
clarity and content. At this stage, three questions were removed and the rest of the questions were modified according to the expert panel.
One of the suitable methods for evaluating the construct validity, as the most important step in determining
the validity of a questionnaire, is the use of factor analysis method. In this method, the questions in the questionnaire are categorized and construct validity is confirmed
largely. In this study, the results of the factor analysis
showed that the cancer-related fatigue questionnaire is a
multidimensional questionnaire; which is on line with the
results of the Kudubes et al., study for the Turkish population (8). These dimensions included: Daily activities and
general problems, sleep problems, mental states, and emotions. In addition, the questionnaire used in Kudubes et al.,
study has three dimensions that included: General problems, sleep problems, and treatment problems (8). However, the questionnaire used in Kudubes et al. has 4 dimensions included: General problems, sleep problems, treatment problems, and cognitive problems (19). The Fatigue
Scale-Child questionnaire assesses fatigue in children with
cancer from the perspectives of the child, parents, and staff
during the past week. This scale included 3 sub dimensions: Loss of energy altered sleeping patterns and mental
changes (20).
Reliability is one of the most important features for
studies designed to measure variables. Without a reliable
tool, researchers cannot trust the results of the research
and if the study is repeated, there is a significant difference
with the previous phase. Although reliability is not a sufficient condition for trusting a questionnaire, it is a necessary condition (21). Cronbach’s alpha is used to assess the
reliability of the questionnaire in various sciences, including humanities and medical science (22). With the Cron3
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Table 1. Factor Analysis Cancer-Related Fatigue Questionnaire Using Principal Component
Dimensions

Factor Loading

Factor 1 (daily activities and general problems)
She/he feels tired when eating.

Eigen Values

Variance (%)

Cumulative (%)

9.3

34.45

34.45

4.7

17.41

51.86

2.65

9.81

61.68

0.8

She/he feels tired when playing.

0.9

She/he needs to stop and rest when exercising.

0.85

She/he feels tired when walking.

0.83

She/he feels tired when doing daily activities, painting, doing school homework.

0.86

She/he needs the help of others to do daily activities.

0.7

She/he doesn’t want to do much work during the day.

0.68

She/he gets tired when thinking about something.

0.59

Her/his physical activity should be adjusted in term of intensity, speed and duration.

0.83

Her/his ability to go out of the house is limited.

0.62

She/he start a work without problems but then she/he become weak.

0.57

Factor 2 (Sleep problems)
She/he having trouble get out of bed during the day.

0.74

She/he sleeps too much.

0.71

She/he frequently wakes up during the night.

0.43

She/he fall asleep while watching the television.

0.83

She/he fall asleep while sitting or studying.

0.91

She/he having trouble falling asleep at night.

0.41

She/he feels tired when she/he wakes up.

0.49

Her/his fatigue is not relieved by rest.

0.51

She/he naps while talking to others.

0.71

Factor 3 (mental states and emotions)
She/he feels tired.

0.85

She/he gets tired easily.

0.88

She/he needs to rest during the day.

0.83

She/he has become a careless person.

0.35

She/he has become a low energy person.

0.74

Table 2. Reliability Coefficients of Dimensions of Cancer Related Fatigue Questionnaire
Dimensions of Cancer-Related Fatigue

Intraclass Correlation Coefficients

Daily activities and general problems
Sleep problems
Mental states and emotions
Total

bach’s alpha getting closer to one, the internal consistency
between questions is greater, and as a result, questions will
be more homogeneous. The results of this study indicated
that the Cronbach’s alpha coefficient for all dimensions of
the questionnaire was higher than 0.8 and for the whole

4

Cronbach’s Alpha

P Value

0.95

0.9

0.000

0.9

0.87

0.000

0.89

0.83

0.000

0.93

0.95

0.000

questionnaire was higher than 0.9. Therefore, questions
of this questionnaire have an appropriate and acceptable
correlation with each other. Cronbach’s alpha for fatigue
questionnaire in Kudubes et al., study was 0.98, which is
consistent with the present study (8).

J Compr Ped. 2018; 9(4):e66245.

Momayyezi M et al.

Table 3. Mean of Dimensions of Cancer-Related Fatigue Questionnaire
Dimensions of Cancer-Related Fatigue

Mean ± SD

Range

Daily activities and general problems

25.66 ± 0.76

0 - 44

Sleep problems

17.27 ± 0.56

0 - 36

Mental states and emotions

12.9 ± 0.33

0 - 20

Total

55.83 ± 1.49

0 - 100

Test-retest is a suitable method for determining the
stability of the questionnaire at different times. In this
method, the questionnaire is redistributed after a time period. Then, the correlation between two time periods is examined. ICC close to one indicated that the questionnaire
has a high repeatability (22). Therefore, in this study, the
questionnaire was completed by 40 people and it was repeated after four weeks on the same people. ICC was close
to one for all dimensions of the questionnaire and whole
questionnaire in this study. It supports the high stability
of the questionnaire. If the questionnaire is used at different times, the same results will be obtained. It is consistent
with the results of Kudubes et al., study for the Turkish population (8).
In this study, the mean fatigue score for patients that
supports the high stability of the questionnaire was 52.42
± 1.91. Considering that the score range for the fatigue is 0
- 100, the mean fatigue score in this study is moderate. It is
consistent with the results of the Kudubes et al. studies (8,
19).
4.1. Study Limitation
The limitation of the present study is relying on parent’s reports about children’s fatigue.
4.2. Conclusion
This study showed that the validity and reliability of
the cancer-related fatigue questionnaire are acceptable
and suitable for Iranian culture, therefore, the present
questionnaire can be used in other studies for examining
fatigue in patients with cancer aged 4 - 18 years in the Iranian population.
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