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Abstract
Objective: A randomised controlled trial (RCT) demonstrated that cognitive behaviour therapy
(CBT) for fatigue during curative cancer treatment was effective shortly after cancer treatment.
This study aimed to identify which patient characteristics predict fatigue improvement after
CBT. In addition, the long‐term effectiveness was investigated.

Methods: Patients with various malignancies participated in the RCT (n= 210). Participants
were assessed before cancer treatment (T1), postintervention (T2), which was at least 2months
after cancer treatment, and after 1‐year follow‐up (T3). Monthly fatigue assessments were
completed between T2 and T3. A regression analysis with interactions was performed to
determine if domains of quality of life (EORTC‐QLQ‐C30) functioning (Health Survey Short
Form‐36) or psychological distress (Symptom Checklist‐90) moderated the effect of CBT on
fatigue. Analyses of covariance were used to study the long‐term effectiveness of CBT.

Results: Fatigue at T2 was predicted by a significant interaction between self‐reported
cognitive functioning and CBT. No interactions were found between other domains of quality of
life, functioning, psychological distress and CBT. At T3, no significant difference on fatigue was
found between CBT and usual care. Exploratory analyses showed that the difference nearly
reached significance until 7months postintervention.

Conclusions: Patients who experienced more concentration and memory problems at T1
benefited more from CBT for fatigue and are indicators. After a year of follow‐up, the effect of
CBT for fatigue was no longer observed, and the effect on fatigue seemed to be diminished
7months postintervention. The implication is that CBT for fatigue should be offered to patients
with cancer with the highest chance to benefit.
Copyright © 2011 John Wiley & Sons, Ltd.
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Introduction

Fatigue is one of the most frequently reported
symptoms during cancer treatment [1,2]. Unfortu-
nately, not all patients with cancer recover from
fatigue after cancer treatment is finished. Many
cancer survivors remain severely fatigued for years
after finishing cancer treatment with profound
effects on daily functioning and quality of life [1‐3].
There are strong indications that psychosocial

interventions specifically aimed at fatigue during
cancer treatment have a high probability of being
effective in reducing fatigue [4]. Five (83%) [5–9] of
the six interventions [5–10] reported in the literature
specifically designed to reduce fatigue were effec-
tive. Three (14%) [11–13] of 22 psychosocial
interventions with a general approach, aimed at
improving psychological distress, mood and phys-
ical symptoms, have shown efficacy for fatigue.
Most interventions specifically aimed at reducing
ons, Ltd.
fatigue were brief, consisting of three individual
sessions, provided by (oncology) nurses [5,6,8,9].
One intervention was more intensive. Patients
received 12 sessions of cognitive behaviour therapy
(CBT) and hypnosis for 6 weeks supported by a
therapist [7]. Long‐term effectiveness of these
interventions was seldom investigated, and none of
these studies tested which factors moderated the
effectiveness of the interventions.
Recently, we performed a randomised controlled

trial (RCT) in which two interventions specifically
aimed at fatigue during curative cancer treatment
were compared with usual care (UC) [14]. The
strength of this RCT was the timing of the assess-
ments, because these took place at clinically relevant
moments. First, the baseline assessments (T1) were
completed before the start of cancer treatment. This is
a clinically relevant moment, because at this stage,
fatigue cannot be attributed to oncological treatment.
Second, the postintervention assessment (T2) took



878 M. M. Goedendorp et al.
place at least 2months after cancer treatment was
finished. A previous study found that the immediate
effects of surgery, chemotherapy or radiotherapy on
the presence of fatigue disappeared within 6weeks
[15]. T2 was thus chosen at a clinically relevant
moment, after a recovery period from the direct
effects of cancer treatment.
The interventions evaluated in our recent RCT were

a brief nursing intervention (BNI) and CBT for fatigue
[14]. The BNI consisted of two 1‐h sessions with a
nurse and a booklet aimed at increasing
and maintaining physical activity. Results showed
that compared with UC, the BNI had no effect on
fatigue.
The CBT intervention consisted of, on average,

six 1‐h individual sessions with a cognitive behav-
ioural therapist in about 7months during cancer
treatment. In addition to increasing and maintaining
physical activity, the CBT intervention was directed
toward changing several dysfunctional cognitions
about fatigue, cancer, cancer treatment, the future,
and about relations with other people (self‐efficacy,
catastrophic cognitions, unhelpful attributions and
expectations). Methods used included cognitive
restructuring, education and behavioural instruc-
tions, with homework assignments, and exposure.
The intervention focused on six elements. (i)
Physical activity: patients received the same infor-
mation and booklet as provided in the BNI. In
addition, dysfunctional activity‐related cognitions
were challenged. (ii) Fatigue‐related cognitions:
dysfunctional cognitions were changed to more
helpful ones, and excessive focusing on fatigue
was minimised. (iii) Sleep–wake rhythm: patients
were encouraged to maintain regular bed and wake‐
up times, and napping during the day was
discouraged, taking the phase of cancer treatment
into account. (iv) Effects of cancer and treatment:
the consequences and side effects of having cancer
were discussed (e.g. stoma, amputation), with
the aim to help patients to cope and accept them.
(v) Cancer and fatigue in contact with others:
dysfunctional cognitions were changed, and more
helpful coping strategies to use in interacting with
others (family, colleagues) concerning having can-
cer were discussed. (vi) Plans for the future: patients
were asked to allow themselves to think about the
future and to make future plans; obstacles and fears
regarding doing so, and ways to overcome them,
were discussed. Results of the RCT showed that at
least 2months after cancer treatment, significantly
fewer participants were severely fatigued in the CBT
group compared with the UC group [14].
Despite finding that the CBT intervention proved

to be effective in reducing fatigue, the results of our
study also implied that some participants in the UC
group managed fatigue very well without a specific
intervention for fatigue. Based on the finding that
65% of the patients in the UC group were not
severely fatigued both before the start of cancer
Copyright © 2011 John Wiley & Sons, Ltd.
treatment (T1) and 2months after cancer treatment
was finished (T2), we conclude that these patients
may not need a fatigue intervention. Therefore, it is
not unreasonable to assume that about the same
percentage of the CBT group could have recovered
spontaneously from fatigue and may thus have been
overtreated. Therefore, an important question is who
would benefit most from our CBT intervention. In
other words, what are the indicators for CBT for
fatigue during cancer treatment? To answer these
questions, it is important to identify factors that
moderated the effectiveness of CBT.
Although several RCTs demonstrated the effec-

tiveness of a psychosocial intervention for fatigue
during cancer treatment, there is a lack of interaction
models of fatigue in controlled intervention studies.
Using linear regression analysis, Armes et al. [5]
identified mood disturbance and comorbid disorders
as confounders of fatigue. Cohen and Fried [11]
found that treatment with chemotherapy predicted
less change in fatigue.
The first aim of this study was to explore which

baseline factors moderated the effect of our CBT
intervention on fatigue measured 2months after
cancer treatment. Besides baseline characteristics such
as age, sex, and type of cancer treatment, we explored
whether any of the secondary outcomes of our RCT,
such as functional impairments, psychological distress
and quality of life before the start of cancer treatment,
moderated the effect of CBT on fatigue.
Long‐term effects of psychosocial interventions

specifically for fatigue during cancer treatment are
seldom demonstrated [4]. Of the eight psychosocial
intervention studies demonstrating effectiveness for
fatigue during cancer treatment, only two RCTs
demonstrated long‐term effectiveness at 4 and
7months of follow‐up [5,11]. The other six studies
had no follow‐up assessment at all, or only a short
follow‐up period of about 4weeks postintervention.
To our knowledge, there is no RCT that examined
the effect of a psychosocial intervention for fatigue
during cancer treatment beyond 7months of follow‐
up. Therefore, the second aim of this study was to
determine if the effect of CBT for fatigue during
curative cancer treatment would be maintained
after a year of follow‐up. It was hypothesised that
at 1‐year follow‐up, participants in the CBT group
would be significantly less fatigued compared with
the UC group.
Materials and methods

Patients and procedure

Sample

Patients were recruited after being diagnosed with a
primary tumour and scheduled to receive treatment
with curative intent. Participants had to be between
18 and 75 years old. Exclusion criteria were as
Psycho‐Oncology 21: 877–885 (2012)
DOI: 10.1002/pon
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follows: comorbidity that could cause fatigue;
receipt of psychiatric or psychological treatment in
the preceding 3months; and unable to speak, read or
write Dutch. Patients were not included in the study
if they reported severe fatigue for several years or
indicated seeking treatment for pre‐existing chronic
fatigue. Because this intervention study was aimed
at fatigue in patients who would receive treatment
with curative intent, patients exhibiting disease
progression or recurrence during the study were
excluded. To minimise exclusion and dropout
during the study, patients with lung or head and
neck cancers were not included.
Patients were recruited from the Radboud Uni-

versity Nijmegen Medical Centre and six regional
hospitals from November 2005 through August
2007. The ethics committees from all seven
hospitals gave their approval for the study. Informed
consent was obtained from all participating patients.
Design and procedure

Eligible patients who agreed to participate complet-
ed the baseline assessment (T1) before the start of
cancer treatment and were subsequently randomised
to one of the three conditions: BNI, CBT or UC. The
procedures for recruitment [16] and randomisation
[14] are described in detail elsewhere. The short‐
term follow‐up assessment (T2) took place 6months
after T1 and at least 2months after cancer treatment
was finished. Thus, participants who received
surgery, chemotherapy or radiotherapy more than
4months after T1 were assessed 2months after these
treatments were finished. The long‐term follow‐up
assessment (T3) was completed 1 year after T2.
Between T2 and T3, participants were asked to
complete the Checklist Individual Strength (CIS) at
home each month.
Instruments

Demographic, medical and cancer treatment char-
acteristics were gathered from all participating
patients by self‐report questionnaire. Information
on the type of malignancy was provided by the
patient’s physician. The instruments used to assess
the secondary outcomes in our RCT were used in
this study for the exploratory moderator analyses.
The CIS [17,18] consists of four subscales: fatigue

severity (eight items), concentration problems
(five items), decreased motivation (four items) and
decreased activity (three items). Each item on the
fatigue severity subscale is scored on a seven‐point
Likert scale. The CIS was completed at T1, T2 and
T3 and 11 times (monthly) between T2 and T3. The
CIS is a well‐validated instrument [19,20] sensitive
to detect change and was used in previous research
investigating fatigue in patients with cancer [21–24].
Scores on the fatigue severity subscale of the CIS
(CIS‐fat) range from 8 to 56. A score of 35 or higher
Copyright © 2011 John Wiley & Sons, Ltd.
indicates severe fatigue, and a score between 27 and
34 indicates heightened fatigue.
The Health Survey Short Form‐36 (SF‐36) was

used to assess functional impairment in different
domains with eight multi‐item scales: physical
functioning, social functioning, role limitations due
to physical health problems, role limitations due to
emotional problems, bodily pain, vitality, general
health perceptions and general mental health. The
Dutch language version of the SF‐36 has proven
to be a practical, reliable, and valid instrument in
the general population and in chronic disease
populations [25].
The Quality of Life Questionnaire of the

European Organisation for Research and Treat-
ment of Cancer (EORTC‐QLQ‐C30) version 3.0
contains five functioning scales (physical function-
ing, role functioning, emotional functioning, cogni-
tive functioning and social functioning), three
symptom scales (fatigue, pain, nausea and vomiting)
and one scale assessing global quality of life. The
EORTC‐QLQ‐C30 is an internationally validated
questionnaire [26,27].
The Symptom Checklist‐90 (SCL‐90) is a 90‐item

questionnaire consisting of eight subscales: anxiety,
agoraphobia, depression, somatisation, obsessive–
compulsive behaviour, interpersonal sensitivity,
hostility and sleeping problems. The total score
on the SCL‐90 was used to measure psychological
distress. The SCL‐90 has good reliability and
discriminant validity [28].
Statistical method

SPSS, version 16.0 (SPSS Inc, Chicago, IL), was
used for all data analyses.
One significant difference (marital status) was

found between the three study groups at baseline.
Marital status was thus used as a covariate in all
analyses.
This study was powered to demonstrate effective-

ness of interventions at T2 [14] and at T3 but not
powered for moderator analyses. Powering for
moderator analyses was not possible, because no
moderators could be hypothesised beforehand. The
moderator analyses were exploratory.
Moderator analysis

Two steps were taken to investigate which factors
moderated the effect of CBT on fatigue. First, using
Pearson correlations, it was tested if fatigue, quality
of life, functional impairments and psychological
distress in several domains at T1 significantly
correlated with fatigue severity at T2. Second, linear
regression analysis was performed to test for
significant interactions. The method of Aiken and
West was chosen to test for interactions [29]. With
this method, potential multicolinearity can be
greatly reduced by centering variables. Two dummy
Psycho‐Oncology 21: 877–885 (2012)
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variables representing the intervention variable were
entered in the first block. In addition, Z‐scores for
significantly correlated factors at T1 were entered in
the first block. Z‐scores of these factors at T1
multiplied by study condition were entered in the
second block. Fatigue severity at T2 was the
dependent variable.
Long‐term effect of cognitive behaviour therapy

To examine the long‐term effect of CBT, we
performed analysis of covariance (ANCOVA) with
fatigue severity as the dependent variable. Baseline
scores were entered as covariates, and study
condition was used as a fixed factor. Contrast
analyses were performed to compare the interven-
tion groups (level 2 and 3) against UC (level 1).
Intention‐to‐treat analysis was used. A two‐sided
p < 0.05 was considered significant. To avoid
overestimation of intervention effects, we replaced
missing data on fatigue by the mean fatigue score of
the UC group.

Results

In total, 395 eligible patients with cancer were
approached, and 155 refused to participate. The flow
of participants through each stage of the study is
illustrated in Figure 1. The recruitment procedure
and the flow of participants through the study until
T2 are described in more detail elsewhere [16]. After
T2, 10 ineligible participants were excluded. When
ineligible patients are randomised mistakenly into a
trial, their data can be excluded post‐randomisation
without risking bias [30]. These participants no
longer met the eligibility criteria because of, for
example, disease progression or cancer recurrence
during the study (Figure 1). In total, the number of
participants in this study was 210: 69 in the BNI
group, 73 in the CBT group and 68 in the UC group.
Baseline characteristics are described in Table 1.
There were no significant baseline differences
between the three study groups except for marital
status. More participants in the BNI group were
married compared with the UC (p = 0.008).
Dropout in this study was low. Two participants

did not complete both T2 and T3, and an additional
four participants did not complete T3. Thus, 208
participants completed T2 and 204 completed T3.
Not all participants completed the T1 assessment

before the start of cancer treatment because of the
short time span between the diagnosis and start of
treatment. Of the total group (n= 210), 27% of the
participants were assessed after surgery or start of
hormone therapy, but always before beginning
adjuvant chemotherapy or radiotherapy. Of the 208
participants, 156 completed T2 6months after T1.
Fifty‐two participants, who received cancer treat-
ment for a longer period than 6months, completed
T2 2months after cancer treatment was finished.
Copyright © 2011 John Wiley & Sons, Ltd.
Most participants (88%, n= 185) completed all
monthly fatigue assessments between T2 and T3 or
missed one assessment at most. The median number
of monthly assessments completed was 11. Eight per‐
cent of the participants (n= 17) did not complete any
of the monthly fatigue assessments.
Moderator analysis

Results of the linear regression analysis showed
that the interaction between CBT and the EORTC‐
QLQ‐C30 cognitive functioning subscale score was
significant (Table 2). Specifically, patients in the
CBT group who reported more impaired cognitive
functioning at T1 had less fatigue at T2 compared
with theUCgroup. CIS‐fat scores (p= 0.810), SCL‐90
total or subscale score (all p≥ 0.194) and SF‐36
subscale score (all p≥ 0.139) at baseline did not
significantly interact with CBT on fatigue at T2.
Long‐term effect of cognitive behaviour therapy

Results of the ANCOVA showed no significant
differences between the CBT and UC groups on
fatigue at T3 (Table 3). Thus, the effect of CBT on
fatigue was not maintained at 1‐year follow‐up.
Because fatigue was assessed monthly, explorato-

ry analyses were performed to investigate how long
the effect of CBT was maintained after T2. Results
of these ANCOVA analyses and the differences
between the UC group and the CBT intervention are
shown in Table 3. At the sixth and seventh month
post‐T2 assessments, a significant overall effect was
found on fatigue. Until the seventh month, the
difference between the CBT and the UC groups had
a p‐value smaller than 0.100, indicating a trend. The
mean monthly fatigue scores for the CBT and UC
groups are also illustrated in Figure 2. This figure
demonstrates that throughout the year between the
T2 and T3 assessments, fatigue in the CBT group
remained lower than the UC group. Although
fatigue had roughly a parallel course until the
seventh month, after this point, the differences
between the CBT and the UC group disappeared.
The difference between the BNI and the UC group
on fatigue was not significant at T3 or any of the
monthly assessments (all p= 1.000).

Discussion

The first aim of this studywas to determine whowould
benefit the most from CBT for fatigue during curative
cancer treatment, that is, identify moderating factors.
Our results showed that self‐reported impairments in
cognitive functioning before the start of cancer
treatment moderated the effect of CBT on fatigue.
Thus, participants who experienced more concentra-
tion and memory problems benefited more from CBT
for fatigue. No other moderators of CBT including
psychological distress, global quality of life, fatigue,
Psycho‐Oncology 21: 877–885 (2012)
DOI: 10.1002/pon
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- Died (n = 2)
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tumor (n = 1)
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treatment (n = 2)
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and not beneficial

BNI
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Not started BNI (n = 4)
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- unknown (n = 3)

CBT

Received CBT (n=73)
Not started CBT (n = 3)
- CBT considered too time 

consuming and not beneficial
- other priorities
- unknown

Usual Care
( n = 81)

Excluded from trial ( n = 9)
- Died (n = 3)
- Received palliative 

treatment (n = 2)
- Diagnosed with 

metastases during the 
study (n = 1)

- Severe comorbidity 
during the study (n = 1)

- Diagnosis was benign 
- (n = 2) 

T2 assessment (n=72) (i.t.t)
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during the study (n = 2)
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(n = 1)
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(n = 2)
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Completed T3 : n = 68
Drop-out: n = 5
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too burdensome (n=2)
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(n = 2)
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study (n = 1)

- Was diagnosed with 
secondary malignancy 
(n = 1)

T3 assessment (n = 68) (i.t.t)

Completed T3: n = 67
Drop-out: n = 1
- family circumstances

Figure 1. Consort diagram. CBT, cognitive behaviour therapy; BNI, brief nursing intervention; i.t.t., intention to treat
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pain, nausea and vomiting or status in other domains
of functioning could be identified in this study.
This exploratory study was a first step to

determine clinical indications for CBT specifically
aimed at fatigue during curative cancer treatment.
Currently, there are no other studies that determined
which factors moderated the effect of a specific
intervention for fatigue during cancer treatment.
Copyright © 2011 John Wiley & Sons, Ltd.
Although some intervention studies identified
some factors influencing fatigue, such as receipt of
chemotherapy, these factors were not moderators of
CBT for fatigue. There could be other moderators
for CBT for fatigue that were not found in this
exploratory study. Severe fatigue before the start of
cancer treatment could be the first indicator for CBT,
because fatigue at T1 correlated significantly with
Psycho‐Oncology 21: 877–885 (2012)
DOI: 10.1002/pon



Table 1. Baseline characteristics for the three study groups

Characteristics

Total (n=210) BNI (n= 69) CBT (n=73) UC (n=68)

p‐valuen % n % n % n %

Sex Male 74 35 26 38 26 36 22 32 0.805
Female 136 65 43 62 47 64 46 68

Age (years) Mean (SD) 56.5 (10.9) 57.2 (10.1) 55.6 (11.6) 56.9 (11.1) 0.629
Education (1 = low to 7 = high) Mean (SD) 3.99 (1.71) 4.30 (1.87) 3.97 (1.61) 3.69 (1.61) 0.109
Marital status

Married/cohabiting 169 81 62 90 58 80 49 72 0.031

Other status 41 19 7 10 15 20 19 28

Diagnosisa

Breast cancer 102 49 34 49 35 48 33 49 0.780

Prostate cancer 49 23 19 28 15 21 15 22

Other tumours 59 28 16 23 23 31 20 29

Gastrointestinal 27 7 8 7

Urogenital 15 2 7 5

Gynaecological 12 6 3 3

Lymphomas 6 1 3 2

Sarcoma 3 0 1 1

Melanoma 1 – – 1

Thyroid carcinoma 2 – 1 1

Treatment typeb

Surgery 193 94 63 91 70 97 63 93 0.311

Chemotherapy 62 30 20 29 25 35 17 25 0.414

Radiotherapy 123 59 40 58 44 60 39 57 0.933

Hormone therapy 64 31 22 32 20 29 22 32 0.871

BNI, brief nursing intervention; CBT, cognitive behaviour therapy; UC, usual care; T1, baseline assessment; T3, follow‐up assessment.
aTwo patients were diagnosed with both bladder and prostate cancer and were categorised as other tumours. One was assigned to the control group and the other to
CBT.
bThe total is more than 100%, because several combinations of treatment regimes were given to patients.

Table 2. Results of linear regression analyses, with significant moderators for the effect of CBT on fatigue

Independent variables B SE β p‐value

Step 1

Constant 21.99 1.02 0.000
Condition CBT −6.48 2.07 −0.228 0.002
Condition BNI −2.48 2.07 −0.087 0.234
Z‐score CIS‐fat 5.93 0.95 0.433 0.000
Z‐score EORTC‐QLQ‐C30 CF −0.41 0.94 −0.030 0.666

Step 2

Constant 22.27 1.01 0.000
Condition CBT −6.46 2.06 −0.228 0.002
Condition BNI −2.92 2.08 −0.102 0.161
Z‐score CIS‐fat 5.53 0.952 0.404 0.000
Z‐score EORTC‐QLQ‐C30 CF −0.55 1.08 −0.041 0.611
Z‐score EORTC‐QLQ‐C30 CF ×CBT 4.77 2.20 0.175 0.031

R2 = 0.026 for step 1; ΔR2 = 0.251 for step 2. A two‐sided p‐value < 0.1 was considered significant.
BNI, brief nursing intervention; CBT, cognitive behaviour therapy; CIS‐fat, subscale fatigue severity of the Checklist Individual Strength; EORTC‐QLQ‐C30 CF, quality of life
questionnaire subscale cognitive functioning.
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fatigue at T2. Because there is also a group of
participants who were severely fatigued at T2 but
not at T1, we subsequently compared this group
with participants who were not severely fatigued at
T1 and T2. Making this comparison with patients for
the UC and the BNI groups revealed that poorer
general mental health and somatisation before the
start of cancer treatment might be indicators for
CBT.
Copyright © 2011 John Wiley & Sons, Ltd.
In this study, the long‐term effect of CBT for
fatigue during curative cancer treatment was also
investigated. Results showed that after 1‐year
follow‐up (T3), no significant difference was found
between the CBT and UC groups on fatigue. This
result raised the question of how long the effect of
CBT intervention on fatigue was maintained.
Subsequently, the monthly fatigue assessments were
studied. These analyses demonstrated a trend until
Psycho‐Oncology 21: 877–885 (2012)
DOI: 10.1002/pon



Table 3. Means and standard deviation for fatigue at the monthly and T3 assessments, mean differences between the intervention
and usual care groups and P‐values for the ANCOVAs

Assessment Groups n Mean (SD) F Overall P‐value Mean difference p‐valuea

CIS‐fat 1 UC 62 25.0 (14.3) 2.677 0.071
CBT 64 21.6 (12.6) 4.6 0.080

CIS‐fat 2 UC 62 25.0 (13.8) 1.443 0.239
CBT 64 22.5 (13.3) 3.7 0.274

CIS‐fat 3 UC 59 27.3 (13.0) 2.441 0.090
CBT 63 23.1 (13.4) 4.8 0.088

CIS‐fat 4 UC 61 26.4 (13.0) 2.730 0.068
CBT 63 22.3 (13.1) 4.8 0.065

CIS‐fat 5 UC 61 25.6 (12.9) 2.148 0.120
CBT 63 22.2 (13.0) 4.1 0.162

CIS‐fat 6 UC 60 24.4 (13.1) 4.627 0.011
CBT 62 20.0 (12.8) 5.0 0.069

CIS‐fat 7 UC 60 24.0 (12.6) 4.266 0.015
CBT 62 20.1 (13.4) 4.7 0.096

CIS‐fat 8 UC 60 23.9 (13.4) 1.616 0.202
CBT 62 21.2 (13.3) 3.4 0.378

CIS‐fat 9 UC 60 23.6 (13.2) 0.456 0.635
CBT 61 22.1 (13.7) 2.0 1.000

CIS‐fat 10 UC 60 23.7 (13.7) 0.228 0.797
CBT 61 23.3 (14.9) 0.9 1.000

CIS‐fat 11 UC 58 23.0 (13.4) 1.290 0.278
CBT 60 20.6 (12.7) 3.1 0.476

T3 UC 67 24.2 (14.7) 1.273 0.282
CBT 68 22.0 (13.5) 3.0 0.472

CBT, cognitive behaviour therapy; UC, usual care; CIS, Checklist Individual Strength; T1, baseline assessment; T2, follow‐up assessment.
ap‐values of contrast analyses. The first p‐value is the difference between the brief nursing intervention and UC; the second p‐value is the difference between the CBT and
UC. p‐values <0.100 indicated a trend.

Figure 2. Mean monthly fatigue scores from T2 to T3. CIS‐fatigue, fatigue severity; UC, usual care; CBT, cognitive behaviour
therapy; T2, postintervention assessment; T3, 1‐year follow‐up assessment
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7months postintervention, but thereafter, the posi-
tive effect of CBT on fatigue disappeared totally.
One reason why the effect of CBT for fatigue

could not be maintained for longer than 7months
postintervention could be explained by the fact
that fatigue may decline naturally after cancer
treatment is finished [31]. Second, it was probably
more difficult to demonstrate a long‐term effect
because we overtreated our patients, and this
weakened the effects of our intervention. With a
larger sample size, the long‐term effect of CBT on
fatigue might become significant. Clinically, it
is probably more important that CBT should be
offered to the patients who have the highest
Copyright © 2011 John Wiley & Sons, Ltd.
chance to benefit from CBT for fatigue. To our
knowledge, there is only one intervention RCT
that has demonstrated a long‐term effect on fatigue
at 7months of follow‐up [5]. An important differ-
ence between this study and our RCT is that in this
study, patients were only included when they
reported significant fatigue. These results support
our idea that severe fatigue might be a potential
indication for CBT.
Our study had some limitations. First, the study

was not powered for a moderator analysis or
powered to determine how long the effect of the
CBT intervention was maintained. In order to power
for these types of analyses, many more patients
Psycho‐Oncology 21: 877–885 (2012)
DOI: 10.1002/pon



884 M. M. Goedendorp et al.
would be required to participate. Therefore, concen-
tration and memory problems should not be taken as
firm indications for CBT for fatigue, because our
analyses could only be exploratory.
Second, it should be noted that cognitive func-

tioning was assessed using a questionnaire, the
EORTC‐QLQ‐C30. The subscale consists of two
items in which patients are asked if they experience
difficulties with concentrating and remembering.
Scores on questionnaires assessing cognitive im-
pairments are often inconsistent with neuropsycho-
logical test scores. Furthermore, it has been
demonstrated that fatigued breast cancer survivors
also have higher self‐reported concentration and
memory problems [32]. So an interpretation of our
finding could be that patients with more concentra-
tion and memory problems benefit more from CBT
because they are more severely fatigued. The
correlation between fatigue and both of these self‐
reported complaints measured at baseline (T1) was
rather high (r= 0.448).
Because of the short time span between diagnosis

and treatment, 27% of the patients were not
treatment naïve at the T1 assessment. However,
73% were treatment naïve, and all patients were
assessed before beginning adjuvant cancer treatment.
The fact that about a quarter of our sample was not
treatment naïve at T1 most likely did not influence
our results, because no significant difference was
found between cancer treatment naïve patients and
patients assessed before adjuvant therapy on fatigue.
Finally, not all participants volunteered to com-

plete the monthly fatigue assessments between T2
and T3. This might raise the question of whether
participants who completed the monthly assess-
ments differed in their level of fatigue compared
with participants who did not complete the monthly
fatigue assessments. However, no significant differ-
ence on fatigue was found at T2 and T3 between
participants who completed the monthly fatigue
assessments and participants who completed none of
the monthly assessments.
Despite these limitations, this exploratory study

revealed some important insights relevant for future
studies and practice. Patients who reported more
concentration and memory problems before the start
of cancer treatment benefited the most from CBT
for fatigue. In the future, it is important to avoid
overtreatment with CBT for fatigue. If CBT for
fatigue during cancer treatment can be indicated for a
specific risk group, the intervention will have a better
chance to demonstrate solid long‐term effectiveness.
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