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No excess fatigue in young adult survivors of childhood cancer
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Abstract

Clinical reports suggest that many survivors of childhood cancer experience fatigue as a long-term effect of their treatment. To
investigate this issue further, we assessed the level of fatigue in young adult survivors of childhood cancer. We compared the results
with a group of young adults with no history of cancer. The impact of demographic, medical and treatment factors and depressive
symptoms on survivors’ fatigue was studied. Participants were 416 long-term survivors of childhood cancer (age range 16-49 years,
48% of whom were female) who had completed treatment an average of 15 years previously and 1026 persons (age range 16-53
years, 55% female) with no history of cancer. All participants completed the Multidimensional Fatigue Inventory (MFI-20), a self-
report instrument consisting of five scales (general fatigue, physical fatigue, mental fatigue, reduced activity, reduced motivation)
and the Center for Epidemiologic Studies Depression Scale (CES-D). Small differences were found in the mean scores for the dif-
ferent dimensions of fatigue between the long-term survivors and controls (range effect sizes —0.34 to 0.34). Women experienced
more fatigue than men. Logistic regression revealed that being female and unemployed were the only demographic characteristics
explaining the various dimensions of fatigue. With regard to medical and treatment factors, diagnosis and severe late effects/health
problems were associated with fatigue. Finally, depression was significantly associated with fatigue on all subscales. Our clinical
practice suggests a difference in fatigue in young adult childhood cancer survivors and their peers. This could not be confirmed in
this study using the MFI-20. The well known correlation between fatigue and depression was confirmed in our study. Further
research is needed to clarify the undoubtedly complex somatic and psychological mechanisms responsible for the development,
maintenance and treatment of fatigue in childhood cancer survivors.
© 2002 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Since the 1970s, the results from the treatment of
children with cancer have significantly improved.
Nowadays, the cure rate is approximately 70% and in
countries with advanced medical care, 1 in every 1000
young adults are cured [1]. It is well recognised that
treatment can be associated with significant adverse late
effects, including second malignancies, endocrine abnorm-
alities, cardiac dysfunction, pulmonary disease, hepatic,
renal, and gastrointestinal dysfunction, neurocognitive
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dysfunction and psychological sequelaec [2-4]. While
these long-term effects are discussed extensively in the
literature, there is limited discussion of fatigue as a
symptom experienced by survivors of childhood cancer.

Among cancer patients fatigue is a common, debili-
tating and distressing symptom, due to their illness and/
or their treatment [5-8]. While different definitions of
cancer-related fatigue have been suggested, most include
references to tiredness [9] or weariness, weakness,
exhaustion and lack of energy [8,10]. Recent multi-
dimensional conceptualisations of fatigue in adult can-
cer patients suggest that fatigue is a subjective
experience with significant physical (e.g. weakness),
behavioural (e.g. alterations in sleep patterns and activity
level), cognitive, and affective (e.g. mood disturbance)
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components [7-9,11]. Fatigue can have serious adverse
effects on quality of life [12,13], as well as a considerable
impact on self-care activities [14].

It has also been reported that some patients experi-
ence significant degrees of fatigue long after the conclu-
sion of cancer treatment, even if all known causes have
been resolved and the patients are in remission [15-31].
These studies investigated patients treated for breast
cancer, Hodgkin’s disease, lymphoma patients and var-
ious types of cancer. The mean time elapsed since treat-
ment varied from 9 months to 12 years and percentages
of fatigue from 17 to 30% [32].

To our knowledge, no studies in the literature have
specifically focused on fatigue in childhood cancer sur-
vivors. Wasserman and colleagues [33] reported “‘easy
fatigability”” in 5% of 40 survivors of childhood and
adolescent Hodgkin’s disease. In the study by Kanabar
and colleagues [34], four out of 50 survivors who had
completed treatment with chemotherapy and/or radia-
tion therapy followed by autologous bone marrow res-
cue had problems related to a lack of energy. Moe and
colleagues [35] found that the somatization score on the
General Health Questionnaire with items closely related
to fatigue demonstrated a significantly higher score for
survivors of acute lymphoblastic leukaemia (ALL) than
for the controls. Finally, Zeltzer and colleagues [36]
reported no difference between the Profile of Moods
State Fatigue subscale score of 552 survivors of child-
hood ALL and 394 sibling controls. Because no differ-
ence in fatigue was found in this population, a further
evaluation of risk factors for fatigue was not performed.
The above findings contrast to clinical observation and
reports of former childhood cancer patients. Results
from a former qualitative study performed by us, indi-
cate that fatigue is a serious problem in a subgroup of
young adult survivors of childhood cancer and that
fatigue affects many aspects of quality of life [37].

However, the symptom of fatigue is not specific for
cancer. Fatigue and lack of energy is a prevalent symp-
tom in the general population, and prevalence estimates
range from 11 to 45% [38,39]. Fatigue is also a major
complaint among attenders of general practices [40,41],
and it is a central symptom in many other diseases, for
example, ischaemic heart disease [42] and depression
[41]. To interpret the significance of results obtained in
follow-up studies involving childhood cancer patients, a
comparison should therefore be made with persons
without a history of cancer. Some studies indicate that
disease-free cancer patients report more fatigue than
controls do [15,18,19,21,22]. However, in other studies
no differences in fatigue scores were found between
cancer patients, following treatment 22 and 9 months
before, respectively, and healthy comparisons [17,20].

Little is known about the role of demographic, medi-
cal and former treatment modalities in predicting post-
treatment fatigue. Some studies have found higher

prevalences or higher mean scores in women
[17,38,39,41,43,44], whereas others did not find such
differences [45,46]. Servaes and colleagues [32] evaluated
16 studies in which the focus was on ‘off-treatment
fatigue”. Most studies found no relationships between
present fatigue and former disease- and treatment vari-
ables. In two studies, the severity of posttreatment fati-
gue was related to the extent of treatment. In these
studies, former chemotherapy patients (sometimes in
combination with radiation therapy and/or hormonal
therapy) reported higher levels of fatigue compared
with those treated with radiation therapy alone
[16,17,19,20,24].

The relationship between depression and fatigue
experienced by cancer survivors has not been system-
atically studied per se; however, most of the data sug-
gests a positive relationship between depressive
symptoms and fatigue [15,17-20,31]. The relationship
between these two constructs is clearly complex. Fatigue
may be the result of a depressed mood [47]. However,
the person who continuously perceives his or her energy
as insufficient may become depressed. To complicate
matters, in cancer, depression and fatigue may co-occur
without having a causal relationship, because they can
both originate from the same pathology [48].

The aim of the present study was to assess the level of
fatigue in young adult survivors of childhood cancer.
The severity was compared with that observed in a
group of young adults with no history of cancer. Fur-
thermore, the impact of demographic, medical and
treatment factors and depressive symptoms on the
survivor’s fatigue was studied.

2. Patients and methods
2.1. Study group

Data were collected from two samples: young adult
survivors of childhood cancer (hereafter referred to as
the ‘survivors’ group) and a reference group of persons
with no history of cancer (hereafter referred to as the
‘comparison’ group).

2.1.1. Survivors group

Patients eligible for participation in the study were
those attending the long-term follow-up clinic at The
Emma Kinderzickenhuis/Academic Medical Center,
Amsterdam for their annual evaluation between Jan-
uary 1997 and July 1999. The long-term follow-up clinic
was established in 1996 to monitor long-term sequelae
of childhood cancer and its treatment. Patients become
eligible for transfer from active-treatment clinics to the
follow-up clinic when they had successfully completed
their cancer treatment at least 5 years earlier. Survivors
are evaluated annually in the clinic by a paediatric
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oncologist (persons aged < 18 years) or internist-oncol-
ogist (persons aged > 18 years) for late medical effects,
as well as a research nurse or psychologist for psycho-
social effects. Study participants had to be aged 16 years
or older, have had a pathological confirmation of
malignancy and their cancer had to have been diag-
nosed before the patients were 19 years of age. Within
the study period, a total of 459 patients were offered
appointments to attend the follow-up clinic. Of these
patients, 11 attended, but were not included in this
study (1 person was schizophrenic, 8 were devel-
opmentally delayed and 2 were deemed ineligible
because of a current health problem causing emotional
upset). A further 32 patients did not attend, represent-
ing a failed attendance rate over this period of 7%.
Survivors who did attend were significantly younger
than survivors who did not attend (mean =24 versus 26
years; P <0.05), but there were no differences with
regard to sex or type of diagnosis. A total of 416
patients were approached to take part in this study
during their visit to the follow-up clinic and all agreed
to participate. After their informed consent, the survi-
vors were individually asked to complete a ques-
tionnaire by one of the authors. The investigator was
present to make sure that the questionnaire was clearly
understood. Most survivors had no difficulty in com-
pleting the questionnaire, only 2 subjects needed some
assistance.

2.1.2. Comparison group

Participants were recruited with the help of the survi-
vors’ general practitioners (GPs). Letters with response
cards were sent to the GPs of the potential survivor
group (n=540) explaining the purpose of the study and
asking for their help in selecting an age-matched control
group. Three hundred and thirty GPs responded (61%
response rate), of which 151 stated that they could not
participate because of a lack of time: thus, 179 of the
notified GPs agreed to take part in the study. These GPs
were asked to select 10 subjects from their patients reg-
istry lists (starting with a given letter from the alphabet)
with a given sex and age range. Those with (a prior his-
tory of) cancer were to be excluded. The GPs had to
send to those who were eligible a packet containing the
questionnaire, a stamped return address envelope and a
cover letter. Two weeks after the original mailing date,
the GPs had to send another packet with the same con-
tent and a reminder letter. Of 1790 questionnaires
mailed, 23 were returned because the subjects had
moved and their address could not be traced. 24 refused
to participate for various reasons (lack of time n=5; not
able to understand Dutch n=4; perceived invasion of
privacy n="7; other reasons n=28). Of the remaining
1743 questionnaires, 1096 completed questionnaires
were returned (response rate 63%). Four responses were
excluded afterwards because the respondents did not

met the inclusion criteria (too young n=3; too old n=1)
and an additional 66 questionnaires lacked responses in
many items. Thus, complete data were obtained from
1026 of those eligible. No significant differences were
found with respect to age, sex, educational and marital
status in a Chi-square analysis to test for differences
between the controls who provided complete data and
the 66 controls who did not.

2.2. Measures

Data were collected on sociodemographic character-
istics in terms of age at follow-up, gender, marital status
(single, living together/married), educational level
(low=1Iess than high school, high=high school or
advanced degree), and employment status (unemployed,
student/homemaker, employed). In addition, a paedia-
trician, who had experience regarding the long-term
effects of childhood cancer, reviewed the medical record
prior to the visit to obtain information about survivor’s
cancer history and these data were recorded onto struc-
tured data coding sheets. Age at diagnosis, time since
completion of therapy and duration of treatment were
assessed. Diagnoses were categorised into: leukaemia/
non-Hodgkin’s lymphoma with or without cranial
radiation therapy (CRT), solid tumours, and brain/cen-
tral nervous system (CNS) tumours. Treatment was
aggregated into three categories: chemotherapy (with or
without surgery), radiation therapy (with or without
surgery), and combination therapy (chemotherapy and
radiation therapy with or without surgery). Finally, late
effects and health problems were scored on an adapted
version of the Greenberg, Meadows & Kazak’s Scale for
Medical Limitations [49] by two paediatric oncologists
and a paediatric oncology nurse, who were blinded to
the survivors’ identity. Patients were categorised into
the following three groups according to their most ser-
ious medical limitation: 1 (mild)=no limitations of
activity. This group included children with one kidney
and second benign neoplasms, and no cosmetic or organ
dysfunction; 2 (moderate)=no serious restriction of
daily life. This group included children with hypoplasia
or asymmetry of soft tissue, mild scoliosis and other
mild orthopaedic problems, moderate obesity, abnor-
mally short stature, mild hearing loss, cataract, hypo-
thyroidism, delayed sexual maturation, learning delay,
enucleation of one eye, small testis, elevated follicle sti-
mulating hormone/luteinising hormone (FSH/LH), alo-
pecia, hypertension, pulmonary diffusion disturbances;
3 (severe)=significant restriction on daily activity or
severe cosmetic changes. This group included children
with learning delay requiring special education, soft-tis-
sue or bone changes that alter appearance, severe
asymmetry, absent limb, dental reconstruction, gonadal
failure, azoospermia, known sterility, blindness, organ
damage that limits activity, second malignant neoplasms,
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hemipareses, fatigue that affect daily and social activ-
ities. Sixteen percent (n =68) of survivors were
categorised as mild, 45% (n=189) as moderate, and
38% (n =159) as severe.

Fatigue was measured with the Multidimensional
Fatigue Inventory (MFI-20), which is a self-report
instrument consisting of 20 statements that can be rated
on a five-point scale ranging from ‘yes, that is true’ to
‘no, that is not true’. Items are combined to form five
scales, including general fatigue, physical fatigue, men-
tal fatigue, reduced activity and reduced motivation
[50,51]. General fatigue refers to fatigue expressed by
people in terms of statements like “I feel tired”” and ““I
feel rested”. Physical fatigue refers to physical sensa-
tions related to the feelings of tiredness. Mental fatigue
refers to deficits in cognitive functioning, such as having
difficulties concentrating. Finally, reduced activity cov-
ers not doing any useful activities and reduced motiva-
tion covers lack of motivation to initiate such activities.
Higher scores indicate higher levels of fatigue. The
MFI-20 has well-established levels of reliability and
validity among cancer patients [17]. The reliability (i.e.
internal consistency) in our study, as measured by
Cronbach’s alpha coeflicient, ranged from 0.74 for the
reduced motivation scale to 0.90 for the general fatigue
scale.

Depression was measured with a part of the Center
for Epidemiologic Studies Depression scale (CES-D)
[52], which is a 20-item self-reporting scale, developed to
measure depressive symptomatology in the general
population. Respondents rate the degree to which they
have experienced each depressive symptom during the
past week on a four-point frequency scale (0 =rarely or
none of the time; 3=most or all of the time). To avoid
any overlap in symptomatology with the MFI-20, we
used this scale without the items of the domain ‘somatic
and retarded activity’ (n=7) [48]. In this paper, we refer
to the questionnaire as the mood component of depres-
sion. Scores on this mood component could range from
0 to 39, with higher scores indicative of greater depres-
sive symptomatology. In our study, Cronbach’s alpha
coefficient for this scale was 0.88.

2.3. Statistical analysis

The Statistical Package for Social Sciences (SPSS)
Windows version 9.01 was used for all statistical ana-
lyses. Descriptive statistics were performed for all of the
variables. Differences in demographic characteristics
between survivors and the comparison group were ana-
lysed with Chi-square tests or Student’s t-tests. Differ-
ences between the mean MFI-20 subscale scores of the
survivors and the comparison group were tested with
the Student’s ¢-test. To examine the magnitude of these
differences, effect sizes were calculated by dividing the
difference between a given mean score of the survivor

group and the mean score in the comparison group by
the standard deviation of scores in the comparison
group. An effect size of 0.20 is considered small,
whereas effect sizes about 0.50 and 0.80 or greater are
moderate and large, respectively [53].

Univariate relationships between survivors’ MFI-20
scores and the mood component of the CES-D were
assessed by Pearsons correlation coefficients. To inves-
tigate which variables predict survivors’ fatigue, all
variables were stepwise presented to a multiple regres-
sion model to assess their independent prognostic value.
For three variables (employment status, diagnosis and
treatment), we created dummy variables and took the
first category (unemployment, leukaemia/non-Hodg-
kin’s lymphoma without CRT, and chemotherapy with
or without surgery) as a reference for the analysis. First
(Step 1), survivors’ demographic characteristics were
presented to the model. Second (Step 2), medical and
treatment characteristics were entered, followed by the
mood component of the CES-D (Step 3). Finally, the
demographic, medical and treatment characteristics and
the mood component of the CES-D were entered in the
regression together (Step 4). With this strategy, the
contribution of the separate steps show which variables
in particular contribute to fatigue. Every model was
repeated five times, for every fatigue subscale (general
fatigue, physical fatigue, mental fatigue, reduced activ-
ity, and reduced motivation) separately. For each
regression, the explained variance (R?) was determined.

3. Results
3.1. Characteristics of survivors and comparison group

Information about the demographic and medical
characteristics of the survivor group and the compar-
ison group is listed in Table 1. The survivors’ age at
diagnosis ranged from 0 to 18 years (median 8), the
range of the time since completion of therapy was 5 to
33 years (median 15). The median duration of treatment
was 16 months (range 0-170 months). The survivors
were treated for a variety of cancers. The most frequent
diagnoses were leukaemia, non-Hodgkin’s lymphoma,
Hodgkin’s disease and Wilms’ tumour. We compared
the distribution of cancer diagnoses of our study popu-
lation with the distribution of diagnoses of the survi-
vors, who were known to be alive, but were not yet seen
in the follow-up clinic. We found an over-representation
of leukaemias and lymphomas in our study group. For
logistic considerations many survivors with these diag-
noses were seen in the follow-up clinic during the first
few years after the clinic was set up.

The median age at follow-up of the survivors was 24
years (range 16—49 years), this was slightly younger than
that of the comparison group (median 26; range 16-53
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years). There were more male than female survivors,
whereas the reverse was true for the comparison group.
Furthermore, a Chi-square analysis showed that survi-
vors and controls differed in terms of marital status and
educational level. More survivors had never married
compared with controls and more survivors had a lower
educational level than the controls. However, because
these could be typical features of the survivor group,
univariate analysis of variance was performed to exam-
ine the influence of age at follow-up, sex, subject status,
marital status, educational level, and the interaction of
these variables on the different domains of fatigue. We
found no significant effects of subject status and marital
status and subject status and educational level on any of
the dependent variables. Therefore, the influence of
marital status and educational level on the dependent
variables were not further accounted for.

Table 1
Demographic and medical characteristics of the study group

3.2. Fatigue in survivors versus comparison group

Survivors scored significantly lower (i.e. reflecting less
fatigue) for general fatigue (P <0.05, effect size —0.14)
and reduced motivation (P <0.05, effect size —0.19),
but statistically higher (i.e. reflecting worse fatigue) for
mental fatigue (P <0.05, effect size 0.15) than controls.
In Table 2, the mean scores and standard deviations for
the different dimensions of fatigue are presented for the
survivors and the comparison group in relation to sex
and age at follow-up. In general, females experienced
higher levels of fatigue on all subscales than men. Male
survivors had significantly lower scores on general fati-
gue, reduced activity and reduced motivation than their
peers (effect sizes —0.34, —0.25 and —0.34, respectively).
Female survivors reported significantly more fatigue on
the scales physical fatigue (effect size 0.21) and mental

Variable Survivors (n=416) Comparison group (n=1026) P value
Age at follow-up (years)

Mean+£S.D. 24452 26£5.1 <0.001#
Sex %

Men 52 45

Women 48 55 0.02°
Marital status %

Single 72 46

Living together/married 28 54 <0.001°
Educational status %

Lower level 67 57

Higher level 33 43 <0.001°
Age at diagnosis (years)

Mean=+S.D. 8§+4.7

Time since completion of therapy (years)

Mean+£S.D. 15+£5.9

Duration of treatment (months)

Mean+£S.D. 16+20.4

Diagnosis N (%)

Leukaemia/non-Hodgkin’s lymphoma without CRT 116 (28)

Leukaemia/non-Hodgkin’s lymphoma with CRT 87 (21)

Solid tumour 183 (44)

Brain/CNS tumour 30 (7)

Treatment

Chemotherapy (with or without surgery) 197 (47)

Radiation therapy (with or without surgery) 29 (7)

Combination therapy (chemotherapy and 190 (46)

radiation therapy with or without surgery)

Medical limitations N (%)

None/mild 68 (16)

Moderate 189 (45)

Severe 159 (38)

S.D., standard deviation; CRT, cranial radiation therapy; CNS, central nervous system.

@ t-Test.
® Chi-square.
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Table 2
Mean (S.D.) scores for the MFI-20 for the survivors and the comparison group in relation to sex and age at follow-up (higher scores indicates more
fatigue)

Scale Males Females <25 years 26-30 years >31 years

Survivors  Controls Survivors Controls Survivors Controls  Survivors Controls  Survivors Controls

(n=216) (n=463) (n=200) (n=563) n=290) (n=497) (n=80) (n=458) (n=46) (n=171)
General fatigue 7.5 (4.3)** 8.8 (3.8)** 10.9 (5.2) 10.5(4.5) 8.8(4.9* 9.6(4.2)* 10.0(53) 10044 99(5.6) 9.8(4.8)
Physical fatigue 6.9 (3.8) 7.1 (3.2) 9.7 (4.7)* 8.8 (4.3 7.7(4.1) 80(3.9) 94@48)* 813B9* 9.7(54) 8.3 (4.0)
Mental fatigue 7.9 (4.5) 8.0 (3.7) 10.1 (4.9)** 8.7 (4.1)** 8.9 (4.8) 8.6(3.9 89(4.6) 8.1(3.9) 93(5.2 8.5(3.9)
Reduced activity 6.9 (3.6)* 7.7(3.2)* 8.6(4.2) 8.0 (3.6) 7.4 (3.7) 7.8(3.3) 8.6(4.7) 80(34) 8343 17939
Reduced motivation 6.1 (2.8)** 7.1 (2.9)** 7.3 (3.5) 7.3 (3.1) 64 (3.1)* 7.029* 7.1(3.2) 7.4 3.1) 763.8) 79@3.3)

*Statistically significant difference (P <0.05) in means by z-tests; **statistically significant difference (P <0.001) in means by ¢-tests.

fatigue (effect size 0.34) in comparison with their female
peers. Within the age groups, survivors 25 years old or
younger scored significantly lower for general fatigue
and reduced motivation (effect sizes —0.19 and —0.21,
respectively). Survivors 26-30 years old reported more
physical fatigue than controls (effect size 0.33).

3.3. Association between survivors’ fatigue and
depression

Prior to the simultaneous regression analysis, Pearson
product moment correlation’s for fatigue and depres-
sion were performed (see Table 3). Significant corre-
lation’s are shown between CES-D mood scores and the
MFI-20 subscale scores.

3.4. Prediction of survivors’ fatigue by demographic,
medical and treatment characteristics and depression

Table 4 presents the results of predictors of fatigue
identified by multivariate regression analysis at each
step. With regard to the demographic variables (Step 1),
female gender was the strongest prognostic factor of
fatigue on all subscales. Physical fatigue and reduced
motivation were explained by an older age at follow-up.
General fatigue, physical fatigue and reduced activity
were associated with unemployment.

With regard to the medical and treatment character-
istics (Step 2), severe late effects/health problems were
associated with fatigue on all of the subscales. Physical

Table 3
Pearson’s correlation of the MFI-20 scores and the mood component
of the CES-D for the survivors

fatigue showed a negative association with diagnosis,
meaning that survivors with leukaemia/non-Hodgkin’s
lymphoma without CRT suffered from more fatigue
than survivors with leukaemia/non-Hodgkin’s lym-
phoma with CRT. Physical fatigue was also explained by
treatment (radiation therapy with or without surgery).

In Step 3, depression was associated with fatigue on
all subscales. After entering both demographic, medical
and treatment characteristics and the mood component
of the CES-D into the model (Step 4), the results
showed that depression was the strongest predictor of
fatigue on all subscales. Both general fatigue and phy-
sical fatigue were further associated with females,
unemployment, survivors who have had leukaemia/non-
Hodgkin’s lymphoma without CRT, and severe late
effects/health problems. Mental fatigue was associated
with severe late effects/health problems as well as
depression. Reduced activity was associated with a
higher educational level, unemployment and severe late
effects/health problems. The selected characteristics
explained only a moderate proportion of the variability
(R?) of the fatigue scores: 29-46%.

4. Discussion

In this study, the level of fatigue among young adult
survivors of childhood cancer was compared with a
sample of young adults with no history of cancer. In
addition, the relationship between the demographic,
medical and treatment factors and depression on the
survivor’s fatigue were examined. The following discus-
sion summarises the main findings, considers the clinical
implications, and identifies several directions for future
research.

MFI-20 CES-D mood The survivors and the comparison group differed in
General fatigue 0.61%* some aspects that possibly affected the comparisons.
Physical fatigue 0.58** Significant differences were observed with regard to
Mental fatigue 0'51: marital status and educational level. However, it is
igjﬁggg if;ltviizﬁon 821** doubtful that these differences were influential because

**Statistically significant differences (P <0.001).

fatigue was not significantly related to marital status
and educational level. The response rate among the
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Table 4
Simultaneous regressions (Beta) for survivors’ fatigue®

GF PF MF RA RM
Step 1
Demographic characteristics
Sex (female) 0.34%* 0.32%+* 0.22%* 0.21%* 0.19%*
Age at follow-up (years) 0.08 0.22%* 0.04 0.11 0.16*
Marital status (married) 0.01 —0.03 —0.09 —0.02 —0.04
Educational level (higher level) 0.01 0.04 —0.08 0.06 —0.02
Employment status®
Student/homemaker —0.24* —0.23* —0.13 —0.18* —0.11
Employed —0.18* -0.13 —0.15 —0.06 —0.23
Total R?® 15% 16% 7% 7% 6%
Step 2
Medical and treatment characteristics
Age at diagnosis (years) —0.04 0.02 —0.11 —0.09 —0.01
Diagnosis®
Leukaemia/non-Hodgkin’s lymphoma with CRT —0.12 —0.19* 0.03 —0.10 —0.04
Solid tumour —0.03 —0.07 0.03 0.01 —0.05
Brain/CNS tumour —0.09 —0.10 0.03 0.01 0.04
Duration of treatment (months) 0.05 0.05 —0.01 0.04 0.02
Years since completion of therapy —0.02 0.06 —0.08 —0.01 0.05
Late effects/health problems 0.26** 0.25%* 0.20%* 0.23%* 0.20%*
Treatment®
Radiation therapy (with or without surgery) 0.12 0.18* 0.12 0.04 0.07
Combination therapy (with or without surgery) 0.05 0.10 0.06 0.05 0.01
Total R?® 9% 13% 7% 7% 7%
Step 3
Mood component of the CES-D
Depression 0.61** 0.58%* 0.51%* 0.58%* 0.61%*
Total R?® 37% 34% 26% 33% 38%
Step 4
Demographic, medical and treatment
characteristics and depression
Sex (female) 0.19%* 0.18** 0.08 0.04 0.00
Age at follow-up (years) 0.01 0.25 —0.24 0.33 —0.30
Marital status (married) 0.04 —0.01 —0.04 0.01 0.01
Educational level (higher level) 0.03 0.06 —0.04 0.09% 0.04
Employment status®
Student/homemaker —0.12 —0.08 —0.09 —0.01 0.03
Employed —0.20* —0.18* —0.08 —0.14* —0.06
Age at diagnosis (years) 0.06 —0.08 0.21 —0.25 0.38
Diagnosis?
Leukaemia/non-Hodgkin’s lymphoma with CRT —0.16* —0.22%* 0.01 —0.10 —0.04
Solid tumour 0.02 —0.06 0.05 0.04 —0.01
Brain/CNS tumour —0.08 —0.09 0.01 0.02 0.04
Duration of treatment (months) 0.02 0.02 —0.03 -0.02 0.01
Years since completion of therapy 0.02 —0.15 0.23 —-0.29 0.45
Late effects/health problems 0.14%* —0.14* 0.10%* 0.11%* 0.08
Treatment®
Radiation therapy (with or without surgery) 0.01 0.08 0.06 —0.04 0.01
Combination therapy (with or without surgery) 0.04 0.09 0.06 0.06 0.01
Depression 0.54** 0.51%* 0.46** 0.56%* 0.59%%*
Total R?® 46% 45% 29% 39% 40%

Abbreviations: GF: general fatigue, PF: physical fatigue, MF: mental fatigue, RA: reduced activity, RM: reduced motivation, CRT: cranial radia-
tion therapy, CNS: central nervous system. *Statistically significant differences (P <0.05); ** statistically significant differences (P <0.001).

4 Within each step, variables are presented in order of selection, see also Methods section.
b R is the percentage of the total variation of the dependent variable score that is explained by the independent variables together.

¢ Reference group = unemployment.
d Reference group = leukaemia/non-Hodgkin’s lymphoma without CRT.
¢ Reference group =chemotherapy (with or without surgery).
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controls was highly satisfactory for a mailed survey.
Nonetheless, there are several limitations to the study.
First, as with all survey studies, the likelihood of
respondents being those particularly interested in the
topic is high. Second, the respondents may be those who
suffered from physical problems and were motivated to
respond. Third, the findings of this study are limited by
the heterogeneous patient groups with regard to the
cancers involved, treatment regimens and the crude
assessment categories used.

The results of the study suggest that young adult sur-
vivors of childhood cancer experience a level of fatigue
that is more or less the same as that ‘normally’ experi-
enced by persons of about the same age. We were, to
put it mildly, somewhat surprised by the results because
the survivor group was expected to be more fatigued.
The present study was inspired by clinical reports from
a subgroup of childhood cancer survivors who attended
the long-term follow-up clinic in our hospital and com-
plained about extreme fatigue which had a negative
impact on their daily lives. Findings from a qualitative
study done by our team, revealed that fatigue was a
serious problem for some persons and affected many
aspects of their daily life [37].

As described earlier, previous investigations that
included a non-cancer comparison group also found
comparable fatigue ratings between cancer patients and
controls [17,20], and high rates of complaints of chronic
fatigue are found in the general population and primary
care studies as well. Therefore, on the basis of our
results, we can not conclude that fatigue following
treatment for childhood cancer is actually no more
severe than ‘normal’ fatigue. Several factors have to be
taken into account. First, the lack of differences
between the survivors and controls may be due to the
so-called ‘response-shift’. Response shift refers to a the-
ory that as a result of changes in a subject’s health state,
a person may undergo changes in internal standards,
values or conceptualisations [54-56]. In our setting, it
could imply that the experience of fatigue for a rela-
tively long period could have changed a fatigued survi-
vor’s standard of measurement concerning fatigue and
as a result fatigue has been underreported. Previous
research has documented that response shift may
adversely affect the results of self-reported outcomes in
clinical trials and other longitudinal studies [57]. Sec-
ond, in this study, we did not assess either the type of
fatigue or intensity of activity nor the characteristics of
fatigue. In our qualitative study [37], survivors gave
many examples of how fatigue limited their activities or
how they had to confine their activities to the essentials.
Therefore, it is possible that fatigued survivors limit
their activities to such a degree that as a result, their
fatigue does not exceed the level found in the compar-
ison group. Further work is needed to substantiate these
findings. Future research should also address survivors’

characteristics associated with fatigue. The results of
some studies provide evidence that patients with cancer
experience fatigue that is different from the fatigue
experienced by a ‘healthy’ reference group [17,58-60].
For instance, a small exploratory study by Glaus and
colleagues [59] compared patterns of fatigue in healthy
workers and cancer patients. The healthy workers star-
ted the day without tiredness, remained fit until the late
afternoon and were very fatigued in the evening. In the
cancer patient group, the daily profile was different:
fatigue was continuously present, patients already felt
fatigued in the morning, and, to a certain degree, over
the whole day. The authors proposed a circadian
rhythm for fatigue in cancer patients. These findings
partly correspond with the results in our qualitative
study where most of our childhood cancer survivors
reported that they already felt fatigued on waking up,
even after sleeping many hours per night without sleep-
ing impairments. Further work is needed between these
and other correlates of fatigue, such as sleep dis-
turbances and psychological distress. Third, we did not
investigate the outcome of fatigue. If we want to
demonstrate any difference in fatigue between cancer
survivors and a comparison group the impact on quality
of life, mobility, self-care, social isolation and role
change needs to be explored in more detail.

When we examined the relationship between demo-
graphic, medical and treatment factors and depressive
symptoms on survivors’ fatigue we found that, among
the demographic factors, female gender was sig-
nificantly associated with severe fatigue on all of the
subscales. This is in line with the outcomes of other
studies [17,38,39,41,43.44]. As suggested by Akechi and
colleagues [61], a possible explanation for the repeated
finding of greater fatigue in women could be the gender
difference in the perception of symptoms suggested by
Gijsbers van Wijk and Kolk [62], who indicated that
there are consistent sex differences in symptom report-
ing, with women having the higher rates. Unemploy-
ment was associated with higher levels of general and
physical fatigue and reduced activity. It should be
noted, however, that the unemployed group was small
(n=42) and more than half of these survivors were,
partly or fully, officially declared unfit for work because
of medical problems. It is not difficult to imagine that
these persons have less energy and a decreased activity
level. We found some relationship between medical fac-
tors and severe fatigue in this study. It is difficult to
determine whether the present results are reliable
because, to our knowledge, no prior study has addres-
sed the associations between fatigue and these factors in
childhood cancer survivors. It is unclear why survivors
who have had leukaemia or non-Hodgkin’s lymphoma
without CRT were more likely to be generally and phy-
sically fatigued than survivors with other diagnoses. No
satisfactory explanation is available for this finding.
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It is not surprising that survivors with severe medical
limitations had a higher risk of being fatigued than sur-
vivors with moderate and none/mild limitations, espe-
cially since survivors with severe medical limitations are
more likely to have symptoms related to their disease. In
one of the few multivariate studies of correlates of fati-
gue, Irvine and colleagues [58] found symptom burden
to be an important independent predictor of fatigue
levels. Another aspect that has to be taken into account
is the fact that survivors suffering from fatigue that
affected their daily and social activities were put into the
severe medical limitation group. However, when we
looked at the number of fatigued survivors in this cate-
gory (n=66), we found that more than half of these
survivors (n=36) were not put into this category
because of their fatigue alone, but suffered from other
severe medical limitations as well. No relationship was
found between other medical and treatment factors and
severe fatigue, such as age at diagnosis, duration of
treatment and years since completion of therapy. This
lack of association is in line with the results described in
the majority of studies [32].

In accordance with results in the literature, depression
was substantially related to fatigue. As noted before, the
depression-fatigue association is a very complex one.
Fatigue may result from a depressive mood [47], but
depression could also be a result of persistent feelings of
fatigue and this may especially be the case when the
treatment for cancer has ended some time ago.
Although an association between depression and fatigue
cannot be ruled out as an explanation for fatigue
experienced during and after treatment for cancer, it is
clearly an incomplete description of the underlying pro-
cess [32]. As stated by Smets and colleagues, it under-
lines that the role of depression should be taken into
account when trying to alleviate fatigue [63] and that
psychological support should form one aspect of a pro-
gramme for the management of fatigue. Trijsburg and
colleagues [64] reviewed 22 studies that explored the
effectiveness of psychological treatment for patients
with cancer. This review concluded that tailored ‘coun-
selling’, where counselling and support were provided
according to patients’ needs, was effective not only in
reducing distress and enhancing self-esteem, but also in
reducing fatigue.

In conclusion, this report represents the first eval-
uation of fatigue in childhood cancer survivors. The
lack of difference in fatigue between the survivors and
controls is noteworthy. However, in our opinion, one
must be wary of concluding that survivors’ fatigue is a
trivial complaint. There is no doubt that many child-
hood cancer survivors face a multitude of overwhelming
and de-energising problems and ““I just don’t have any
energy’’ is one of them.

Presently, we are sorely limited in what we can offer
patients who are fatigued after treatment for cancer. In

our opinion, it is critical that health care providers
acknowledge fatigue in order to grant it legitimacy.
From clinical practice, we found that simply asking
about our survivors’ fatigue, listening, and taking the
problem seriously helps them to cope and adjust to the
problem. To be able to offer more than that, we need to
understand more about the nature and mechanisms of
cancer-related fatigue. There is a need for studies that
use prospective longitudinal designs to yield more defi-
nitive information about the incidence and aetiology of
fatigue.
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