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A B S T R A C T

Purpose: Fatigue is the most common concern reported by childhood cancer survivors. Assessing its occurrence
and severity is a prerequisite for planning and evaluating appropriate interventions. Nevertheless, there is a lack
of large-scale surveys which examine the occurrence and severity of fatigue and its associated factors. The study
aimed to shed light on this under researched area.
Methods: A cross-sectional study was used. A total of 400 childhood cancer survivors (7- to 18-year olds) were
invited to participate in the study. The cancer-related fatigue, depressive symptoms, physical activity level, and
quality of life of participants were assessed.
Results: An average of 46.4% of children and 48.4% of adolescents were found to display symptoms of cancer-
related fatigue between "half the time" and "all the time" over the previous seven days. Besides, greater occur-
rence and severity of fatigue in childhood cancer survivors were associated with more self-reported depressive
symptoms, lower level of physical activity and quality of life. In addition, the study revealed that physical
activity level is a significant factor associated with cancer-related fatigue.
Conclusion: The findings provide further support that cancer and its treatment have adverse effects on survivors'
fatigue, which can manifest months or even years after the completion of treatment. Importantly, this study
reveals that physical activity is a significant factor associated with fatigue in children and adolescents. It is
crucial for healthcare professionals to identify strategies that can help children and adolescents surviving cancer
increase their adoption and maintenance of regular activity throughout their life.

1. Introduction

Recent advances in cancer screening and medical treatment have
improved survival rates for all types of childhood cancer (WHO, 2016).
Nevertheless, there is a large body of evidence that cancer and its
treatments have long-term adverse effects on the physiological and
psychological well-being of childhood cancer survivors, including fa-
tigue, poor concentration and decreased attention span, memory loss,
activity intolerance, depression, and lower self-esteem, all of which
severely affect their quality of life (Zeltzer et al., 2009; Li et al., 2012;
Dietz and Mulrooney, 2011). Of these, cancer-related fatigue is the most
commonly identified concern (Kestler and LoBiondo-Wood, 2012; Yeh
et al., 2011; Clanton et al., 2011). Western studies have indicated that
between 19.2 and 30% of children who survive cancer experience fa-
tigue (Meeske et al., 2007; Mulrooney et al., 2008). The symptom of

cancer-related fatigue is generally defined as an individual's subjective
feeling of long-term tiredness or exhaustion that cannot be relieved by
rest (Stone and Minton, 2008). Though the cause of cancer-related fa-
tigue remains unidentified, it is thought to be related to low-grade in-
flammatory responses resulting from chemotherapy and radiotherapy
(Hamre et al., 2013).

There is strong evidence that regular physical activity can attenuate
cancer-related fatigue, increase muscular strength, and help improve
physical functioning (Lucía et al., 2003; Whitsett et al., 2008). It has,
however, been found that many Hong Kong Chinese childhood cancer
survivors are reluctant to engage in regular physical activity, resulting
in a reduction of physical strength and endurance after remission (Li
et al., 2011; Chung et al., 2014). In Hong Kong Chinese culture, the
philosophy of Confucianism is a major influence, which emphasizes
attaining balance and harmony in everyday living through the notions
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of chung and yung (Li, 2009). In this philosophy, cancer or other chronic
diseases are regarded as “bad spirits,” and physical activity is believed
to aggravate them further and violate the rule of harmony (Nisbett,
2004). Many parents of Chinese childhood cancer survivors may
therefore advise further rest and to avoid any high energy-consuming
activities, including physical exertion (Li et al., 2011). The recorded
significant decline in the physical activity levels of Hong Kong Chinese
childhood cancer survivors is proof of this; 92.2% did not meet the
guidelines of the Centers for Disease Control and Prevention (Chung
et al., 2014), compared to only 52.1% of survivors in the United States
(Ness et al., 2009). The guidelines advocate 60min or more per day of
aerobic activity, mainly of moderate or vigorous intensity, and vig-
orous-intensity physical activity at least three days a week. Physical
inactivity can in fact accelerate fatigue, as physical inactivity induces
muscle catabolism and atrophy, which in turn may lead to a further
decrease in functional capacity (Lucía et al., 2003; Braam et al., 2010).

The Chinese cultural context is markedly different from that of the
West, so the experience of illness and symptoms for children and ado-
lescents, particularly the effect of cancer and its treatments, is likely to
differ considerably in the two regions (Chung et al., 2014). Before any
appropriate interventions to help promote regular physical activity and
minimize cancer-related fatigue can be recommended for Chinese
children and adolescents surviving cancer, it is essential to assess the
occurrence and severity of the fatigue. In a study using a semi-struc-
tured interview to examine the effect of cancer on the physical and
psychological well-being of Hong Kong Chinese childhood cancer sur-
vivors, most participants expressed that their major concern was fatigue
and that they tired easily, even after adequate rest (Li et al., 2013a).
However, a review of the literature finds a lack of large-scale surveys
assessing the occurrence and severity of fatigue in Hong Kong Chinese
childhood cancer survivors. This study used a larger sample size to
assess the occurrence and severity of fatigue manifested by these sur-
vivors. The factors associated with fatigue in Chinese children and
adolescents surviving cancer were also examined.

2. Methods

2.1. Study design and sample

A cross-sectional study was used. Hong Kong Chinese childhood
cancer survivors who attended medical follow-up at the outpatient
clinic of a public acute-care hospital in Hong Kong, and who met the
inclusion criteria were invited to participate. Participants were also
recruited through the Sunshine Parents Club, a non-profit voluntary
organization providing education and psychological support to parents
of Hong Kong Chinese childhood cancer survivors. The inclusion cri-
teria were: (1) cancer survivors who had completed treatment at least
six months; (2) aged between 7 and 18; and (3) able to speak Cantonese
and read Chinese. We excluded survivors with evidence of recurrence or
second malignancies and those with cognitive and learning problems,
as identified from their medical records.

In Hong Kong, the incidence of cancer in children is about 10 per
100,000 children, with approximately 170 new cases diagnosed each
year (Hospital Authority: Hong Kong Cancer Registry, 2016). To in-
crease the generalizability of the findings, we recruited 200 participants
aged between 7 and 12 years old and another 200 of between 13 and 18
years old.

2.2. Study instruments

2.2.1. Chinese version of the fatigue scale – child (FS-C)
The Chinese version of the FS-C was used to measure cancer-related

fatigue of the participants aged 7–12. It contains 12 items rated on a 5-
point Likert scale (1= “not at all”, 2= “a little”, 3= “some”,
4= “quite a bit”, 5= “a lot”). Its scores range from 12 to 60, with
higher scores demonstrating higher levels of fatigue. The evaluation of

its psychometric properties demonstrated high internal consistency and
test-retest reliability, as well as reasonable convergent, discriminant
and known-group validity (Chiang et al., 2008a).

2.2.2. Chinese version of the fatigue scale – adolescent (FS-A)
The Chinese version of the FS-A was used to measure cancer-related

fatigue of the participants aged 13–18. It consists of 12 items which are
evaluated on a 5-point Likert scale (1= “not at all”, 2= “a little”,
3= “some”, 4= “quite a bit”, 5= “a lot”). The possible range of scores
is from 12 to 60, with higher scores representing higher level of fatigue.
The psychometric properties of the Chinese version of the FS-A were
examined, showing adequate internal consistency reliability, good
content validity, and excellent construct validity (Chiang et al., 2008b).

2.2.3. The Chinese version of the center for epidemiology studies depression
scale for children (CES-DC)

The participants’ depressive symptoms were documented by the
CES-DC. This instrument contains 20 items, evaluated on a four-point
Likert scale in relation to the experience of last week. The scores range
from 0 to 60, and higher scores represent the greater numbers of de-
pressive symptoms. The cut-off score is 16, which shows the children
currently experiencing a significant number of depressive symptoms.
The psychometric properties of the Chinese version of the CES-DC were
examined, showing good internal consistency, and reasonable con-
vergent and discriminant validity (Li et al., 2010).

2.2.4. The Chinese University of Hong Kong: physical activity rating for
children and youth (CUHK-PARCY)

The CUHK-PARCY was used to measure the participants’ physical
activity level. It is a comprehensive checklist which asks the partici-
pants to rate their average physical activity level over the past year
from 0 (no physical exercise at all) to 10 (having vigorous exercise
almost every day) by considering the frequency, duration and intensity
of the activity. Scores of 0–2, 3 to 6 and 7 to 10 are interpreted as low,
moderate and high physical activity levels, respectively. The psycho-
metric properties of the CUHK-PARCY were examined, showing good
internal consistency and test-retest reliability (Chung et al., 2014).

2.2.5. Chinese version of the paediatric quality of life inventory 4.0 generic
core scales (PedsQL 4.0)

The participants’ quality of life was assessed by the PedsQL. This
instrument contains 23 items which can be further categorized into four
subscales, named physical functioning, emotional functioning, social
functioning and school functioning. The PedsQL scores range from 0 to
100, with higher scores representing better health-related quality of
life. The psychometric properties of the Chinese version of the PedsQL
were tested, showing acceptable internal consistency, test-retest relia-
bility, and known-group validity (Chan et al., 2005).

2.3. Data collection methods

This study was approved by the Institutional Review Board of the
University of Hong Kong/Hospital Authority Hong Kong West Cluster
(UW 16-026). To attract participants who had survived cancer, posters
with detailed information about the research were put up in the pae-
diatric outpatient clinic. Those who were interested to participate could
express their willingness to the nurse in-charge. After confirming that
they were eligible, their parent or guardian was asked to sign a consent
form. They were given the option of allowing or refusing their child's
involvement in the study. Children were also invited to put their names
on a special individual assent form and were told that their participa-
tion was voluntary. Both of them were assured that their participation
was totally voluntary and were given an option to withdraw at any time
without penalty. Parents were asked to complete a demographic sheet,
whereas the participants were asked to respond to the Chinese version
of the FS-C/FS-A, CES-DC, CUHK-PARCY and PedsQL. A leaflet about
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this study, consent form and questionnaires were mailed to each eli-
gible members of the Sunshine Parent Club. Those who were interested
to join were asked to return the consent forms and completed ques-
tionnaires using the enclosed envelopes.

2.4. Data analysis

The statistical Package for Social Science (SPSS: Version 20.0; SPSS
Inc., Chicago, IL, USA) for Windows was used for data analysis.
Descriptive statistics were applied to summarize the demographic
characteristics of the participants, and their occurrence and severity of
fatigue. The associations of all variables (age, sex, diagnosis, treatment
received, time since treatment completed, number of depressive
symptoms, physical activity levels and quality of life) with cancer-re-
lated fatigue were first explored using the univariate linear regression
analyses. Multiple linear regression analyses were used to further ex-
amine the factors associated with cancer-related fatigue after adjusting
for confounders. The multivariate model was built using a theoretical-
driven approach. Variables that were potentially associated fatigue
according to previous literature were entered into the model. These
variables were physical activity levels, depressive symptoms, type of
treatment received and time since treatment completed (Basen-
Engquist et al., 2009; Cella et al., 1998; Ray, 1991). Age, gender and
diagnosis that might confound the multivariate analyses were con-
trolled (Reuter et al., 2006). In both the univariate and multivariate
linear regression analyses, the age, number of depressive symptoms,
and physical activity levels were operationalized as a continuous vari-
able, while the sex, diagnosis (leukemia, lymphoma, brain tumor, os-
teosarcoma, kidney tumor and germ-cell tumor), type of treatment re-
ceived (surgery, chemotherapy, bone marrow transplant and mixed
methods) and times since treatment completed (6–12 months, 13–24
months, 25–36 months, 37–48 months, 49–60 months,> 60 months)
were as categorical variables in the regression models. To account for
the possible effect of collinearity on the multivariate linear regression
model, principal components analysis was applied. The FS-C and FS-A
were used to measure the cancer-related fatigue of participants aged 7-
12 and 13-18, respectively. Data analyses were therefore performed
separately for the two age groups.

3. Results

Data collection was conducted between January 2014 and March
2015. During this period, we approached 472 eligible childhood cancer
survivors, 72 refused to participate. A total of 400 survivors of child-
hood cancer was successfully recruited, giving a response rate of 84.7%.
The reasons of refusal included no interest (n= 46) and a busy sche-
dule (n= 26). The demographic characteristics, medical history, and
the mean and standard deviation of the FS-C, FS-A, CES-DC, CUHK-
PARCY, and PedsQL of the participants are shown in Table 1. About
53.3% was male and the most common type of cancer was leukemia
(39.5%). Most participants (44.8%) received chemotherapy, followed
by a combined treatment of surgery and chemotherapy (10.0%). More
than half (55.9%) had completed the entire medical treatment within 3
years, with only 55 children (13.5%) continuing for more than 5 years.

The distribution of the reported occurrence and severity of fatigue
for children (aged 7 -12) and adolescent (aged 13 -18) is shown in
Tables 2 and 3, respectively. Tables 4 and 5 present the summary of
univariate linear regression for variables associated with cancer-related
fatigue in children and adolescents surviving cancer. The results
showed that number of depressive symptoms (children: β=0.52,
p < .01; adolescents: β=0.56, p < .01) had a significantly positive
association with fatigue in children and adolescents surviving cancer.
The results also showed that times since treatment completed (children:
β=−0.19, p= .01; adolescents: β=−0.20, p= .01), quality of life
(children: β=−0.61, p < .01; adolescents: β=−0.60, p < .01) and
physical activity levels (children: β=−0.68 p < .01; adolescents:

β=−0.62, p < .01) were significantly negatively associated with fa-
tigue in children and adolescents surviving cancer.

A summary of multiple regression analysis for variables associated
with cancer-related fatigue is presented in Table 6 (aged 7 -12) and
Table 7 (aged 13–18) after controlling for age, gender and diagnosis.
Three variables (time since treatment completed, physical activity le-
vels and depressive symptoms) were found to be statistically sig-
nificantly associated with cancer-related fatigue of children and ado-
lescents. In particular, number of depressive symptoms (children:
β=0.21, p= .01; adolescents: β=0.23, p= .02) had a significantly
positive association with fatigue in children and adolescents surviving
cancer. While times since treatment completed (children: β=−0.14,
p= .04; adolescents: β=−0.13, p= .05), and physical activity levels
(children: β=−0.56, p < .01; adolescents: β=−0.51, p < .01)
were significantly negatively associated with fatigue in children and
adolescents surviving cancer.

4. Discussion

Cancer-related fatigue is the most common and debilitating late-
effect symptom of cancer treatment reported by childhood survivors. To
the best of our knowledge, this is the first study to examine the oc-
currence and severity of fatigue in Hong Kong Chinese childhood cancer
survivors. Research into the factors specifically associated with fatigue
in a Chinese population is essential, given the different cultural context

Table 1
Demographic characteristics, and the mean scores of depressive symptoms,
physical activity and quality of life of the participants (N=400).

n (%)

Sex
Male 213 (53.3)
Female 187 (46.7)
Parents' Educational Attainment
Primary school or below 53 (13.3)
Lower secondary school 130 (32.5)
Upper secondary school 142 (36.3)
Tertiary education 75 (17.9)
Diagnosis
Leukemia 158 (39.5)
Lymphoma 103 (25.8)
Brain tumor 68 (17.0)
Osteosarcoma 35 (8.8)
Kidney tumor 19 (4.8)
Germ-cell tumor 17 (4.1)
Treatment received
Surgery 39 (9.8)
Chemotherapy 179 (44.8)
Bone Marrow Transplant 38 (9.5)
Mixed method:
Chemotherapy and radiotherapy 27 (6.8)
Surgery and chemotherapy 40 (10.0)
Chemotherapy and bone marrow transplantation 53 (13.3)
Radiotherapy and surgery 24 (5.8)
Time since treatment completed
6–12 months 87 (21.8)
13–24 months 69 (17.3)
25–36 months 67 (16.8)
37–48 months 69 (17.3)
49–60 months 53 (13.3)
> 60 months 55 (13.5)

Mean (S.D.)
Age
7–12 years 9.4 (1.7)
13–18 years 15.9 (1.6)
Outcomes
FS-C 29.0 (7.3)
FS-A 28.1 (6.9)
CES-DC 37.9 (8.8)
PARCY 4.34 (2.7)
PedsQL 77.44 (15.7)
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from that of the West. Understanding the associated factors is an im-
portant step toward designing appropriate interventions to attenuate
cancer-related fatigue.

Similar to previous studies conducted in the West (Kestler and
LoBiondo-Wood, 2012; Yeh et al., 2011; Meeske et al., 2007; Mulrooney
et al., 2008), a considerable number of childhood cancer survivors were
found to display symptoms of cancer-related fatigue. An average of
46.4% of children and 48.4% of adolescents in our study reported that
the occurrence and severity of fatigue was between “half the time” and
“all the time” over the previous seven days. Western studies have in-
dicated that between 19.2 and 30% (Meeske et al., 2007; Mulrooney
et al., 2008) of childhood cancer survivors experience fatigue, whereas
in this study it was found that about 46% of children and 38% of
adolescents surviving cancer scored at or above the cut-off scores for
some symptoms of fatigue, as measured by the FS-C and FS-A, respec-
tively. These higher levels may be due to the lower level of physical
activity among Hong Kong Chinese children and adolescents surviving
cancer, as it has been documented that they perform less physical ac-
tivity than their Western counterparts (Chung et al., 2014; Ness et al.,
2009). The results provide further support that a lower level of physical
activity is associated with higher levels of fatigue in children and
adolescents.

Consistent with a previous local study (Li et al., 2012) and studies
from the West (Zeltzer et al., 2009; Dietz and Mulrooney, 2011), the
mean CES-DC score of our participants was 37.9 which is higher than
the cut-off. This is suggested that a majority of children and adolescents

surviving cancer are potentially at risk of depression. The results also
indicate that more self-reported depressive symptoms and a lower
physical activity level were associated with greater occurrence and
severity of fatigue in children and adolescents. This is understandable,
as fatigue can severely limit the capacity to perform ordinary daily

Table 2
Distribution of responses to the items of the FS-C for participants Aged 7–12 (n= 200).

Item Severity Mean Severity Range

Not at all= 1 A little= 2 Half the time=3 Quite a bit= 4 All the time=5

I have been tired 20.5 19.9 24.7 26.7 8.2 2.8 1–5
My body has felt different 31.8 21.5 20.5 15.5 10.7 1.9 1–5
Tired in the morning 19.9 28.8 29.5 15.8 6.2 2.6 1–5
I have needed a nap 16.2 35.1 22.6 15.5 10.7 2.3 1–5
Too tired to play 16.2 31.6 20.5 18.1 13.6 2.8 1–5
I have been lying around 36.2 20.6 20.5 13.4 9.4 1.9 1–5
I have been sad 6.2 41.8 27.4 21.2 3.4 2.7 1–5
Stop and rest when walking 32.5 25.1 20.8 17.5 4.1 2.0 1–5
Too tired to do my usual activities 0.1 13.0 41.2 22.6 16.2 7.1 2.3 1–5
Too tired to run 26.7 29.5 28.8 8.9 6.2 2.4 1–5
Hard to keep eyes open 41.5 25.1 17.1 10.7 5.7 1.3 1–5
I slept more at night 28.1 26.5 25.8 13.9 5.7 2.2 1–5
I have trouble thinking 39.1 21.7 21.0 12.7 5.5 1.8 1–5

Note: The table shows (in addition to the mean severity column) also the distribution of responses, thus the columns corresponding to the 1- to 5- point ratings
indicate the symptom severity reported by this sample.

Table 3
Distribution of responses to the items of the FS-A for participants aged 13–18 (n=200).

Item Severity Mean Severity Range

Not at all = 1 A little= 2 Half the time=3 Quite a bit= 4 All the time=5

My body has felt tired 16.7 21.2 27.5 27.1 7.4 2.9 1–5
My mind has felt worn out 24.9 24.9 30.9 16.0 3.3 2.5 1–5
I move more slowly 37.4 22.8 19.2 14.0 6.6 1.8 1–5
I want to rest more 20.4 19.0 27.9 21.6 11.2 2.8 1–5
I sleep more often 24.2 13.8 29.7 21.2 11.2 2.8 1–5
I don't feel like doing much 34.2 22.3 25.3 16.3 1.9 2.1 1–5
My body hasn't kept up with others 33.1 24.7 21.2 15.0 5.9 2.3 1–5
Unable to do my usual activities 29.4 23.9 19.0 16.8 10.9 3.9 1–5
I have not felt like talking 30.9 22.3 22.1 14.8 9.9 1.9 1–5
I need help to do my usual activities 33.7 24.7 18.9 15.7 6.9 1.6 1–5
I don't feel like being with others 34.9 24.0 17.4 14.6 9.1 1.6 1–5
I have to work harder to do my usual activities 33.5 22.0 18.4 16.3 9.9 1.9 1–5

Note: The table shows (in addition to the mean severity column) also the distribution of responses, thus the columns corresponding to the 1- to 5- point ratings
indicate the symptom severity reported by this sample.

Table 4
Summary of univariate linear regression for variables contributing to fatigue in
children surviving cancer (n= 200).

Variables contributing to fatigue SE B β p-value

Agea 0.35 0.01 .95
Sexb 2.53 0.03 .67
Diagnosisb 0.29 0.08 .32
Treatment receivedb 0.74 −0.22 .00*
Times since treatment completedb 1.28 −0.19 .01
Number of depressive symptomsa 0.07 0.52 .00*
Physical activity levelsa 0.19 −0.68 .00*
Quality of lifea 0.04 −0.61 .00*

Notes: The diagnosis included leukemia, lymphoma, brain tumor, osteo-
sarcoma, kidney tumor and germ-cell tumor; Treatment received contained
surgery, chemotherapy, bone marrow transplant and mixed methods; Times
since treatment completed contained 6–12 months, 13–24 months, 25–36
months, 37–48 months, 49–60 months,> 60 months.
SE B= standard error of unstandardized coefficient; = standardized coeffi-
cient; ∗Significant at P < .01.

a Operationalized as a continuous variable.
b Operationalized as a categorical variable.
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activities such as reading and studying, watching television, playing
computer/electronic games, and particularly outdoor leisure activities,
which adversely affects mood states and quality of life (Chung et al.,
2014; Paxton et al., 2010). Physical activity is known to produce ben-
eficial effects on both physical and psychological well-being (WHO,
1995), with some evidence that increased physical activity reduces
depressive symptoms and enhances the quality of life (Paxton et al.,
2010). It is therefore of paramount importance to promote physical
activity in children and adolescents who survive cancer.

A longer period of time after the completion of treatment was found
to be associated with lower fatigue levels, and though it could be ar-
gued that the adverse effect of cancer and its treatment on survivors’
fatigue will diminish over time, caution must be taken when inter-
preting these findings. The univariate analysis showed that the stan-
dardized beta coefficients in the associations between the level of fa-
tigue and the time since treatment was completed were – 0.19 and –
0.20 for children and adolescents, respectively. Despite attaining

statistical significance, the actual associations between these two vari-
ables were quite small when compared with the other variables with
statistical significance. In fact even very small associations between
variables can obtain a significant result in large samples, but this does
not mean the associations have any theoretical or practical significance.

A multiple linear regression analysis was performed separately on
children and adolescents, to examine whether participants’ physical
activity level, depressive symptoms, the type of treatment received, and
the time since treatment was completed were significant associated
factors with the occurrence and severity of fatigue in childhood cancer
survivors. The overall models explained 53% (children) and 48%
(adolescents) of the variance. After controlling for the possible effects of
age, gender, and diagnosis, it was found that the R2 change values were
0.49 (children) and 0.44 (adolescents)—that is, physical activity level,
depressive symptoms, the type of treatment received, and the time since
treatment was completed explained an additional 49% and 44% of the
variance in fatigue levels of children and adolescents, respectively.
With all variables entered into the equation, three—physical activity
level, depressive symptoms, and the time since treatment—were sta-
tistically significant (P < .05), implying that these factors were still
associated with the level of fatigue in children and adolescents after
controlling for possible confounders. However, β coefficients for the
time since treatment, depressive symptoms, and physical activity level
were −0.14, 0.21, and −0.56, respectively for children, and −0.13,
0.23, and −0.51, respectively for adolescents, indicating that physical
activity level was the strongest factor associated with fatigue. The
findings offer further evidence that physical activity can attenuate
cancer-related fatigue, and conversely that physical inactivity can ac-
celerate fatigue (Lucía et al., 2003; Whitsett et al., 2008).

4.1. Limitations

This study had several major limitations. First, given the cross-sec-
tional study design, we are not able to conclude any causal relationship
between physical activity and fatigue among survivors of childhood
cancer. Second, the subject recruitment was carried out in only one
hospital, undermining the generalizability of the results. Third, our
study sample was biased since recruitment required children who were

Table 5
Summary of univariate linear regression for variables contributing to fatigue in
adolescents surviving cancer (n=200).

Variables contributing to fatigue SE B β p-value

Agea 0.54 0.03 .87
Sexb 1.30 0.15 .08
Diagnosisb 0.27 −0.11 .22
Treatment receivedb 0.31 0.14 .05
Times since treatment completedb 1.12 −0.20 .01
Number of depressive symptomsa 0.09 0.56 .00*
Physical activity levelsa 0.19 −0.62 .00*
Quality of lifea 0.04 −0.60 .00*

Notes: The diagnosis included leukemia, lymphoma, brain tumor, osteo-
sarcoma, kidney tumor and germ-cell tumor; Ttreatment received contained
surgery, chemotherapy, bone marrow transplant and mixed methods; Times
since treatment completed contained 6–12 months, 13–24 months, 25–36
months, 37–48 months, 49–60 months,> 60 months.
SE B= standard error of unstandardized coefficient; = standardized coeffi-
cient; ∗Significant at P < .01.

a Operationalized as a continuous variable.
b Operationalized as a categorical variable.

Table 6
Summary of multiple regression for variables contributing to fatigue in children
surviving cancer (n= 200).

Variables contributing to fatigue SE B β p-value

Step 1
Agea 0.35 0.01 .88
Sexb 2.57 0.02 .86
Diagnosisb 0.31 0.08 .38

Step 2
Agea 0.27 −0.09 .18
Sexb 1.95 −0.03 .64
Diagnosisb 0.24 −0.01 .87
Treatment receivedb 0.53 −0.11 .10
Times since treatment completedb 1.19 −0.14 .04
Number of depressive symptomsa 0.09 0.21 .01
Physical activity levelsa 0.21 −0.56 .00*

R2=0.53
Adjusted R2=0.51
R2 change= 0.49

Notes: The diagnosis included leukemia, lymphoma, brain tumor, osteo-
sarcoma, kidney tumor and germ-cell tumor; Treatment received contained
surgery, chemotherapy, bone marrow transplant and mixed methods; Times
since treatment completed contained 6–12 months, 13–24 months, 25–36
months, 37–48 months, 49–60 months,> 60 months.
SE B= standard error of unstandardized coefficient; = standardized coeffi-
cient; ∗Significant at P < .01.

a Operationalized as a continuous variable.
b Operationalized as a categorical variable.

Table 7
Summary of multiple regression for variables contributing to fatigue in ado-
lescents surviving cancer (n=200).

Variables contributing to fatigue SE B β p-value

Step 1
Agea 0.54 0.03 .71
Sexb 1.30 0.16 .07
Diagnosisb 0.27 −0.12 .19

Step 2
Agea 0.44 0.01 .88
Sexb 1.01 0.06 .42
Diagnosisb 0.22 −0.05 .46
Treatment receivedb 0.10 0.08 .27
Times since treatment completedb 1.01 −0.13 .05
Number of depressive symptomsa 0.08 0.23 .02
Physical activity levelsa 0.20 −0.51 .00*

R2= 0.48
Adjusted R2= 0.47
R2 change= 0.44

Notes: The diagnosis included leukemia, lymphoma, brain tumor, osteo-
sarcoma, kidney tumor and germ-cell tumor; Treatment received contained
surgery, chemotherapy, bone marrow transplant and mixed methods; Times
since treatment completed contained 6–12 months, 13–24 months, 25–36
months, 37–48 months, 49–60 months,> 60 months.
SE B= standard error of unstandardized coefficient; = standardized coeffi-
cient; ∗Significant at P < .01.

a Operationalized as a continuous variable.
b Operationalized as a categorical variable.
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interested in participating let their nurses know about their interest. It
was likely that those with fatigue were therefore differentially re-
cruited. Fourth, we did not use any objective measure, such as ped-
ometers and accelerometers to assess physical activity. This potentially
affects the reliability and validity of our results.

4.2. Implications for research and clinical practice

A significant number of Hong Kong Chinese children and adoles-
cents surviving cancer were found to experience cancer-related fatigue.
Most importantly, this study reveals that physical activity level is a
significant factor associated with fatigue, and a lower level is associated
with higher levels of fatigue, greater symptoms of depression, and
poorer quality of life in children and adolescents. Given the health
benefits of regular physical activity, in particular to ameliorate fatigue,
it is crucial for healthcare professionals to correct the misconceptions
about physical activity and illness, and to increase awareness of the
importance of physical activity in childhood cancer survivors and their
parents.

Adventure-based training has recently been used to enhance phy-
sical activity levels, self-efficacy, and quality of life among Hong Kong
childhood cancer survivors (Li et al., 2013b; Chung et al., 2015). It was
previously found that childhood cancer survivors who joined a 4-day
integrated adventure-based training and health education program re-
ported statistically significant differences in the stages of change in
physical activity than those who did not at 18 months follow-up, along
with higher levels of physical activity, self-efficacy, and quality of life
(Chung et al., 2015). The participants’ level of fatigue was not, how-
ever, measured, and consequently it is unclear whether engaging in
regular physical activity can help attenuate cancer-related fatigue.
More rigorous empirical scrutiny is needed to determine the effective-
ness of such a training program before it can be used to ease fatigue.

5. Conclusion

This study has addressed a gap in the literature by examining the
occurrence and severity of fatigue manifested by Hong Kong Chinese
childhood cancer survivors, which is essential for the development of
appropriate interventions to help minimize their cancer-related fatigue.
The findings provide further support that cancer and its treatment have
adverse effects on survivors’ fatigue, which can manifest months or
even years after the completion of the treatment. In addition, physical
activity was found to be a significant factor associated with fatigue in
children and adolescents. It is therefore crucial for healthcare profes-
sionals to develop and evaluate interventions which can encourage
children and adolescents surviving cancer to adopt and maintain reg-
ular physical activity throughout their live.
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