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ABSTRACT
Background: Knowledge about the user’ needs is important to develop targeted rehabilitation for can-
cer patients with chronic fatigue (CF). The aims of the study were to examine prevalence of CF in can-
cer survivors attending an one-week inpatient educational program (IEP) and to identify characteristics
of those with CF. Further to examine the perceived needs for different components in a rehabilitation
program, need of complex rehabilitation (at least two components) and aspects of health-related qual-
ity of life (HRQoL) among survivors with CF versus those without CF.
Material and methods: Cancer survivors �18 years, diagnosed with different types of cancer within
the last 10 years and attending a one-week IEP were invited to this cross-sectional study. CF was
assessed by the Fatigue Questionnaire, perceived needs by asking a question about needs for different
components in a rehabilitation program and HRQoL was assessed by The Medical Outcomes Study
Short Form 36.
Results: Of 564 participants, 45% reported CF. Breast cancer, mixed cancer types (including small
groups with different cancer types) and comorbidities increased the risk for having CF. Compared to
participants without CF, the participants with CF reported more frequently need for physical training
(86% vs. 65%, p< 0.001), physiotherapy (71% vs. 55%, p< 0.001) and nutrition counseling (68% vs.
53%, p¼ 0.001). Among participants with CF, 75% reported need for three or more components
whereas 54% reported need for the same number of components among those without CF (p< 0.001).
Conclusion: Almost half of the cancer survivors attending the IEP had CF. Physical training, physiother-
apy and nutrition counseling were the most frequently reported needs and significantly more often
observed in participants with CF than without CF. A higher percentage of those with CF reported need
for a complex rehabilitation compared to those without CF. More research is necessary to obtain more
knowledge to further make targeted programs to better match cancer survivors’ needs.

ARTICLE HISTORY
Received 9 September 2016
Accepted 21 November 2016

Fatigue is a frequent and distressing symptom among cancer
patients both during and after treatment [1,2]. A modified
definition from National comprehensive cancer network
define cancer-related fatigue as: ‘a distressing, persistent,
subjective sense of physical, emotional, and/or cognitive
tiredness or exhaustion related to cancer and/or cancer treat-
ment that is not proportional to recent activity and interferes
with usual functioning’ [3]. Fatigue affects the patients’ ability
to perform normal daily activities and is not relieved by sleep
and rest [4]. The different levels of fatigue extent from no
fatigue to mild to moderate to severe fatigue [3]. The level of
fatigue and prevalence of chronic fatigue (CF) (substantial
fatigue for �6 months) [5] have been shown to be higher
among cancer survivors (25–39%) than in the general

population (11%) several years after treatment [6–11]. Studies
among cancer survivors attending a rehabilitation program
have also showed that the participants suffer from higher
levels of fatigue [12,13] compared to age- and gender-
matched healthy controls [14]. Fatigue in cancer survivors
has been associated with several somatic and psychological
factors, such as comorbidities, increased level of inflamma-
tory cytokines and treatment-related discomfort and high
body mass index [1,2,11]. Further, studies have found that
cancer survivors with CF experience deconditioning, impaired
HRQoL including physical-, psychological-, social- and cogni-
tive functioning, and reduced work ability [3,15–18].

In general, the content and complexity of rehabilitation
among cancer survivors varies depending on cancer
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diagnosis, treatment, late effects and general health, but also
personality, coping strategies, life situation, work and social
network might also influence the needs [19,20]. In a study
among Norwegian cancer survivors, the need for physiother-
apy and physical training were most frequently reported,
almost two thirds were in need for at least one rehabilitation
service and 40% were in need of complex rehabilitation
defined as need of at least two rehabilitation services [21].
A Canadian study of women with gynecologic cancer showed
that the most frequently reported needs were non-physical
[22], while a Danish population-based cohort study of cancer
survivors found that needs for physical and psychological
rehabilitation were equally frequent [23].

The potential costs of CF, in terms of impact on econ-
omy, occupational and healthcare resources [24], emphasize
even more the importance of rehabilitation. As CF is associ-
ated with several physical and mental health problems, as
well as impaired HRQoL and reduced work status, it is rea-
sonable to assume that patients struggling with CF are in
need of several (at least two) components in a rehabilitation
program (complex rehabilitation) compared to cancer survi-
vors without CF. However, knowledge about what compo-
nents that are most relevant and which to be included in a
rehabilitation program for these cancer survivors with CF
and if they are in need for a complex rehabilitation are to
our best knowledge not studied previously. In order to
improve the function and HRQoL among cancer survivors
suffering from CF, it is of high importance to make targeted
programs that meet the specific needs that those cancer
survivors report.

On this background the aims of the present study were
to: (1) examine the prevalence of CF in cancer survivors
attending a one-week inpatient educational program (IEP)
and to identify characteristics of those with CF; (2) examine
the perceived needs for different components in a rehabilita-
tion program among survivors with CF as compared to those
without CF; (3) estimate the need for complex rehabilitation,
in terms of need for several components, among survivors
with CF as compared to those without CF and to (4) examine
aspects of health-related quality of life (HRQoL) within num-
ber of needs among survivors with CF as compared to those
without CF.

Material and methods

Design and participants

The present cross-sectional study was part of a prospective
study of participants who attended a one-week IEP at The
Norwegian Resource Center for Coping with Cancer [The
Montebello-Center (MBC)] in the period September 2011
through February 2013. Inclusion criteria were: age �18
years, diagnosed with cancer within the last 10 years, and
attending the IEP. Additionally, MBC had as a general routine
that participants needed to be referred ahead of the program
by a medical doctor confirming a ‘need for the program’
(without further criterion) and the participants had to man-
age daily routines without assistance due to limited resources
at MBC. There were no exclusion criteria.

Educational programs at Montebello-Center

The IEPs lasting one week were specific for each cancer type
but with most of the components common across the pro-
grams. Patients with identical diagnoses attended therefore
the same week. Patients with less frequent cancer type
attended together in the week with mixed diagnoses.
Various professionals including an oncologist, nurse, social
worker, psychologist, nutritionist and physiotherapist/sports
instructor led the different parts of the program. During the
six-day program the participants had multidisciplinary lec-
tures, group discussions and participated in physical activ-
ities, such as outdoor walking, water gymnastics or physical
exercises in the gym. In addition to lectures about the can-
cer, its treatment, risk of late effects and other topics, most
participants received one lecture about physical activity and
one practical session on nutrition and cooking. The programs
aimed to improve the participants’ coping with specific can-
cer-related health problems, as well as providing information
aiming to inspire and focus on opportunities for adopting a
healthy lifestyle.

Ethical considerations

The South-East Regional Committee for Medical and Health
Research Ethics and the Institutional Review Board of Oslo
University Hospital approved the study. All participants pro-
vided written consent forms.

Measurements

On the day of arrival, the participants were informed about
the study and received an information letter, a written con-
sent form and a questionnaire. Those willing to participate in
the study returned the completed questionnaire and a
signed consent form before the program started, at the latest
on the following day.

Background variables
Background variables were self-reported and included gen-
der, age at survey, civil status (living alone/living together),
level of education [�12 years (low level)/>12 years (high
level)], work status (full-time/part-time/retired/disability bene-
fit or social support), cancer diagnosis [prostate cancer/breast
cancer/gastrointestinal cancer/mixed group (including small
groups with different cancer types: gynecological cancer/lung
cancer/neuroendocrine tumor/head and neck cancer/lymph-
oma/brain cancer/myeloma/sarcoma/leukemia/cancer of the
urinary tract/testicular cancer and others)], time since diagno-
sis, previous treatment [non-systemic (including surgery and/
or radiotherapy)/systemic (including chemotherapy and/or
hormone therapy ± surgery and/or radiotherapy)], relapse of
cancer (no/yes), comorbidity (no/yes) [defined as any long-
lasting (at least one year) physical and/or psychological con-
ditions which had led to reduced daily functioning], meet
physical activity guidelines [�150minutes of moderate inten-
sity physical activity or 75minutes of high intensity physical
activity per week [25] (no/yes), current smoking (no/yes) and
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body mass index (kg/m2)] [healthy (<25)/overweight or
obese (�25)].

Fatigue
Fatigue was assessed by the Fatigue Questionnaire (FQ) [5]
which consists of 11 items; of which seven items on physical
fatigue (PF) and four items on mental fatigue (MF). Each item
has four response alternatives scored 0–3 (Likert scores). The
scores are summarized for calculation of PF (range 0–21) and
MF (range 0–12). Total fatigue score is the sum of PF and MF
(range 0–33). Higher scores imply higher levels of fatigue.
The questionnaire also asks for the duration of fatigue.
A dichotomized score (0–1¼ 0 and 2–3¼ 1) is used for the
definition of CF, which is defined as a sum of the dichotom-
ized scores of 4 or higher and duration for 6 months or lon-
ger [5]. The duration of 6 months is not consensus-based but
commonly used to define chronicity across medicine. With
respect to CF, the 6 months’ duration is used to be in line
with the definition of the CF syndrome. The FQ has good to
very good psychometric properties [26]. In the present sam-
ple, Cronbach’s alpha measuring internal consistency was
0.89 for the total fatigue score.

Perceived needs for different components within a
rehabilitation program
The participants were asked about their perceived needs for
nine different components in a rehabilitation program:
physiotherapy, physical training, nutrition counseling, smok-
ing cessation, consultation with a doctor about rehabilitation,
consultation with a nurse, consultation with a psychologist/
psychiatrist/psychiatric nurse, consultation with a social
worker and occupational therapist. For each component the
response alternatives were: Yes, I have a current need/No, I
do not have a current need/Do not know if I have a current
need. The questions were modified from a previous survey,
pilot-tested for clarity and understandability, and subse-
quently slightly adjusted [21]. Complex rehabilitation was

defined as need for two or more components. We summar-
ized the number of components each participant reported
need for (response range: 0–9). Thus, a higher number of
components reported indicated need for more complex
rehabilitation. We categorized this variable into four groups:
no need, one need, two needs and three or more needs.

Health-related quality of life (HRQoL)
HRQoL was assessed using The Medical Outcomes Study
Short Form 36 (SF-36) [27]. The responses to each question
within each of the eight subscales were summed and trans-
formed to 0–100 scales (0¼worst health state, 100¼best
health state) according to the manual [27]. Additional to the
eight subscales, summary scores for physical health [Physical
component scale (PCS)] and mental health [Mental compo-
nent scale (MCS)] can be calculated. Both the PCS and MCS
have a mean score of 50 and standard deviation (SD) of 10
points in the general population [27].

Statistical analyses

Descriptive analyses were used to describe characteristics of
the participants. Logistic regression analyses were used to
identify variables associated with CF. Variables statistically
significant in unadjusted analyses were included as explana-
tory variables in the multivariate regression analyses. Gender
could not be included in the multivariate regression analyses
as the two major diagnoses are gender-specific. Adjusted
odds ratios (aOR) are presented with 95% confidence inter-
vals (95% CI). v2-test was applied to assess differences
between those with CF and those without CF in need for the
specific components and complex rehabilitation.
Independent sample t-test was used to assess differences
between those with CF and without CF related to PCS and
MCS of HRQoL within the different number of components
needed. Statistical analyses were performed by using SPSS
21.0 for Windows (SPSS, Chicago, IL, USA). A p-value less
than 0.05 was considered as statistical significant.

862 eligible patients invited
to the study

575 patients answering the
questionnaire

564 analyzable patients

287 did not want to 
participate/did not return the

questionnaire

8 missing responses on
Fatigue Questionnaire

3 male with breast cancer 
excluded

Patients attending the
inpatient educational

program

Figure 1. Flow chart of the study.
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Results

Patient flow and characteristics

In total 862 eligible patients were invited and 575 agreed to
participate in the study. Of these, three male patients treated
for breast cancer were excluded. As a result of missing
responses on FQ (n¼ 8), 564 were included in the analysis
giving a response rate of 66% (Figure 1). Demographic and
medical characteristics of the participants are presented
in Table 1.

Forty-five percent of the participants reported to have CF
(Table 1). In univariate analyses, female gender, age <60

years, diagnosis of breast cancer and mixed cancer types, �1
year since diagnosis, having received systemic treatment and
presence of comorbidities were associated with CF (Figure
2(a,b)). Adjusted for age, cancer diagnosis, time since diagno-
sis, treatment and comorbidity, multivariate analyses showed
that compared to participants treated for prostate cancer,
those with breast cancer had about three times higher odds
and those in the group of mixed cancer types were almost
twice as likely to have CF [aOR 3.09; 95% CI (1.75–5.48),
p< 0.001 and aOR 2.02; 95% CI (1.17–3.49), p¼ 0.01, respect-
ively]. In addition, participants with comorbidities were more
than twice as likely to have CF compared to those
without comorbidities [aOR 2.2; 95% CI (1.51–3.21), p< 0.001]
(Figure 3).

Perceived needs for different components in a
rehabilitation program

Compared to participants without CF, there was a higher pro-
portion of participants who reported need for six of nine
components among those with CF (Figure 4). Eighty-six per-
cent of the participants with CF reported need for physical
training versus 65% among the participants without CF
(p< 0.001) and, in addition, 71% of participants with CF
reported need for physiotherapy versus 55% among those
without CF (p< 0.001). Sixty-eight percent of participants
with CF reported need for nutrition counseling versus 53%
among those without CF (p¼ 0.001) (Figure 4).

Need for complex rehabilitation

Of all participants with CF, 75% reported need for three or
more components versus 54% among the participants with-
out CF (p< 0.001) (Figure 5). Significantly fewer participants
with CF reported no need and one need compared to partici-
pants without CF (3% vs. 14%, p< 0.001 and 6% vs. 14%,
p< 0.001, respectively) (Figure 5).

HRQoL and number of components needed in a
rehabilitation program

Overall, there was a tendency that those with need for sev-
eral components in a rehabilitation program had lower PCS
and MCS scores compared to those with fewer needs (Figure
6(a,b)). Those with CF reported a significant lower PCS score
compared to those without CF within the group of no needs
(p¼ 0.004), one need (p¼ 0.039) and three or more needs
(p< 0.001) (Figure 6(a)). For MCS, there were no such signifi-
cant differences between those with CF compared to those
without CF (Figure 6(b)).

Discussion

In this study almost half of the participants reported to have
CF. Those with breast cancer or mixed cancer types and
those with comorbidities had an increased risk for having CF.
Close to all of those with CF reported need for physical train-
ing compared to two thirds among those without CF.

Table 1. Characteristics of the participants (n¼ 564).

Variable Total n (%)

No. of participants 564
Demographical characteristics
Gender

Female 355 (63)
Male 209 (37)

Age (years)
Median (range) 59.5 (28–83)

Civil status (n¼ 561)
Living alone 138 (25)
Living together 423 (75)

Education (n¼ 559)
<12 years 270 (48)
�12 years 289 (52)

Work (n¼ 554)
Full-time 81 (15)
Part-time 60 (11)
Retired 145 (26)
Disability benefit/social support 268 (48)

Medical characteristics
Cancer diagnosis

Breast cancer 200 (35)
Prostate cancera 117 (21)
Gastrointestinal cancer 62 (11)
Mixed groupb 185 (33)

Months since diagnosis
Median (range) 12.1 (2–119)c

Treatment (n¼ 556)d

Non-systemic 129 (23)
Systemic 427 (77)

Relapse of cancer (n¼ 550)
No 428 (78)
Yes 122 (22)

Comorbidity (n¼ 552)
No 364 (66)
Yes 188 (34)

Fatigue (n¼ 564)e

Chronic fatigue 253 (45)
Total fatigue, mean (SD) 18.8 (5.3)
Physical fatigue, mean (SD) 12.8 (2.7)
Mental fatigue, mean (SD) 6.1 (2.1)

Numbers may not add up to 564 because of missing data (due
to incomplete questionnaires).
a49% of all prostate cancer patients had received hormone
therapy and 84% of these were still ongoing; bMixed group
including gynecological cancer (n¼ 44), lung cancer (n¼ 26),
neuroendocrine tumor (n¼ 24), head and neck cancer
(n¼ 18), lymphoma (n¼ 16), brain cancer (n¼ 15), myeloma
(n¼ 13), sarcoma (n¼ 6), leukemia (n¼ 7), cancer of the urin-
ary tract (n¼ 5), testicular cancer (n¼ 1) and others (n¼ 10);
c28 participants (5%) reported�60 months (5 years) since
diagnosis; dNon-systemic treatment including surgery and/or
radiotherapy. Systemic treatment including chemotherapy
and/or hormone therapy ± surgery and/or radiotherapy;
eFatigue was assessed by Fatigue Questionnaire (FQ). The sum
scores of physical (range 0–21) and mental fatigue (0–12) con-
stitute the total fatigue score (0–33). Increasing scores imply
more fatigue.

248 G. M. GJERSET ET AL.



Second and third most frequently reported component were
physiotherapy and nutrition counseling. Three quarters of the
participants with CF reported need for three or more compo-
nents in a rehabilitation program, which was more frequent
compared to participants without CF. Those with CF reported
a lower physical HRQoL compared to those without CF.
Overall, there was a tendency that those with need for com-
plex rehabilitation had reduced HRQoL.

Fatigue is a complex symptom and therefore is best meas-
ured by a multi-item scale. The numbers of domains in
fatigue is disputed, but the two domains in the FQ (mental
and physical) [5] seem to be included in most assessment
tools. In line with this, fatigue is not a diagnosis and is not
listed as such in the International Classification of Diseases

(ICD)-10. As for most symptoms, the presence of fatigue does
not necessarily indicate pathology.

The prevalence of CF was especially high among the par-
ticipants with breast cancer (58%), and considerable higher
than what is found in cross-sectional studies of breast cancer
survivors [11]. In line with our findings, Bertheussen et al.
found that cancer survivors (mostly breast cancer diagnosis)
attending a three-week inpatient rehabilitation program had
similar levels of fatigue than the participants in our study
[14]. Holla et al. found that colorectal cancer survivors with
higher fatigue scores more often participated in a rehabilita-
tion program consisting of physical activity and psycho-edu-
cation than survivors without fatigue [28]. When planning
different components in such programs the high level of

Figure 2. (a) Prevalence of chronic fatigue (CF) and demographical and medical variables associated with CF (vs. not CF) (n¼ 564). Numbers may not add up to
564 because of missing data. cOR crude odds ratio. �Mixed group including gynecological cancer (n¼ 44), lung cancer (n¼ 26), neuroendocrine tumor (n¼ 24),
head and neck cancer (n¼ 18), lymphoma (n¼ 16), brain cancer (n¼ 15), myeloma (n¼ 13), sarcoma (n¼ 6), leukemia (n¼ 7), cancer of the urinary tract (n¼ 5),
testicular cancer (n¼ 1) and others (n¼ 10). ��Systemic treatment including chemotherapy and/or hormone therapy ± surgery and/or radiotherapy. Non-systemic
treatment including surgery and/or radiotherapy. (b) Prevalence of chronic fatigue (CF) and comorbidity and lifestyle variables associated with CF (vs. not CF)
(n¼ 564). Numbers may not add up to 564 because of missing data. cOR crude odds ratio. BMI: body mass index; PA: physical activity. �PA guidelines include at
least 150minutes of moderate intensity PA or 75minutes of high intensity PA per week.
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fatigue should be taken into account, especially for specific
subgroups such as breast cancer patients with presence of
comorbidities. Depression has been shown to be associated
with fatigue among breast cancer survivors [11].

Unfortunately, we did not collect any information on depres-
sion in the present study. Due to small numbers of different
cancer diagnosis within the mixed group it would be difficult
to look at them separately without losing statistical power. In

Figure 3. Multivariate regression analyses (n¼ 544). aOR adjusted odds ratio. �Mixed group including gynecological cancer (n¼ 44), lung cancer (n¼ 26), neuroen-
docrine tumor (n¼ 24), head and neck cancer (n¼ 18), lymphoma (n¼ 16), brain cancer (n¼ 15), myeloma (n¼ 13), sarcoma (n¼ 6), leukemia (n¼ 7), cancer of
the urinary tract (n¼ 5), testicular cancer (n¼ 1) and others (n¼ 10). ��Systemic treatment including chemotherapy and/or hormone therapy ± surgery and/or
radiotherapy. Non-systemic treatment including surgery and/or radiotherapy.
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future studies a higher number of participants would able
the planning of rehabilitation also for the more rare cancer
diagnoses.

Our findings imply a strong perceived need for physical
training among participants both with CF (86%) and without

CF (71%), but significantly more participants with CF reported
need for this component. Partly, this might be explained by
current knowledge about the beneficial effect of physical
activity on fatigue among these participants [29,30], but our
results might also indicate that CF is a barrier to get started
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with physical activity. Physical activity counseling should
therefore be a core component in a rehabilitation program
for cancer survivors with CF. Our findings that the top two
most reported needs were physical training and physiother-
apy are supported by a study among cancer survivors (with-
out defined CF), however the numbers on frequency were
noteworthy less than in the present study [21]. The top three
most needed components were physical training, physiother-
apy and nutrition counseling in the whole group, but signifi-
cantly higher among those with CF than those without CF.
Nevertheless, among participants with CF around 40%
reported a need for consultation with a doctor or a psycholo-
gist/psychiatrist/psychiatric nurse, and that is worth noticing,
supporting the need for complex rehabilitation in this sub-
group. The frequently reported need for physiotherapy in the
present study might be reflected by the overrepresentation
of women with breast cancer and their need for physiother-
apy due to arm/shoulder problems such as mobility limita-
tions, lymphedema, pain and fibrosis [31,32]. Our observation
that CF was associated to comorbidity, could also explain
more frequently reported need for physiotherapy among
those with CF. In addition, the fact that our sample was over-
represented by highly educated women with breast cancer
and these biases could have overestimated the perceived
needs for rehabilitation. Previously studies have showed that
women more frequently report needs for rehabilitation than
men, and those with breast cancer report more needs than
those with other types of cancer [21,23].

Contrary to our findings, Steele et al. found that the need
for non-physical components was more frequently reported
compared to physical components in a group of gyneco-
logical cancer during and after treatment [22], however, a
small sample size with one single cancer diagnosis and no
defined CF could be one of the reasons for the different
findings.

As expected, more participants with CF reported a need
for complex rehabilitation than those without CF. The high
number of participants with CF that reported complex need,
suggests that those with CF experience several health issues
that they need help with. This assumption is supported by a
study of cancer survivors (without defined CF) where only
25% reported need for three or more components [21]. We
found that participants with CF had lower PCS scores com-
pare to those without CF, there were no such difference in
the MCS scores. This could indicate that CF is more linked to
physical than mental impairments, and further could explain
the need for physical training more than psychological
needs.

The strengths and limitations of our study need to be
noted. The response rate was relatively high (66%), the sam-
ple size was satisfactory and the use of validated question-
naires for fatigue and HRQoL are a strength. Limitations
include the referral system at the MBC that consequently
results in a heterogeneous group. We have to be aware that
the skewed distribution and the sample of convenience limit
the possibility to generalize our results to the broader popu-
lation of cancer survivors. Information about the patients
who did not want to participate in the study was not

available, and there is a chance that a selection bias has
occurred.

The questions on perceived needs for components in a
rehabilitation program have not been formally validated, but
pilot-tested for clarity and understandability in a group of
cancer survivors at the MBS with subsequent adjustment. We
are not sure if the responders understood the exact differen-
ces between physiotherapy and physical training or the con-
tent of the other components. There were no further
explanations or definitions. For some participants, physiother-
apy could mean a lymphedema massage treatment or for
other it could mean physical training (exercises) with their
physiotherapists. To diminish this limitation in the future, a
more detailed assessment for these items should be devel-
oped. Another limitation is that the nine different compo-
nents asked for may not be complete. The components used
were supposed to cover a broad aspect of needs, including
physical, psychological and social needs, but may not be
absolute.

Future focus should be more directed towards content
in rehabilitation programs offered, in terms of which compo-
nents are needed among different groups of cancer survivors.
Prospective studies are needed in order to investigate the
optimal content of rehabilitation programs, as well as to
identify cancer survivors that will benefit from different
rehabilitation programs.

Conclusions

In conclusion, almost half of the cancer survivors attending
the IEP had CF. Breast cancer, mixed cancer types and
comorbidities increased the risk for CF. Physical training,
physiotherapy and nutrition counseling were the three most
reported components needed, significantly more often
among participants with CF than without CF. Those with CF
more often reported a need for complex rehabilitation, and
they reported a lower physical HRQoL compared to those
without CF. More research is necessary to obtain more know-
ledge to further make targeted programs to better match
cancer survivors’ needs.
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