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ABSTRACT 
 

Objective: Cognitive behaviour therapy (CBT) can significantly reduce fatigue in chronic 
fatigue syndrome (CFS), but little is known about the process of change taking place during 
CBT. Based on a recent treatment model (Wiborg et al. J Psych Res 2012), we examined 
how (changes in) cognitions and behaviour are related to the decrease in fatigue. 

Methods: We included 183 patients meeting the US Centers for Disease Control criteria for 
CFS, aged 18 to 65 years, starting CBT. We measured fatigue and possible process 
variables before treatment; after 6, 12 and 18 weeks; and after treatment. Possible process 
variables were sense of control over fatigue, focusing on symptoms, self-reported physical 
functioning, perceived physical activity and objective (actigraphic) physical activity. We built 
multiple regression models, explaining levels of fatigue during therapy by (changes in) 
proposed process variables. 

Results: We observed large individual variation in the patterns of change in fatigue and 
process variables during CBT for CFS. Increases in the sense of control over fatigue, 
perceived activity and self-reported physical functioning, and decreases in focusing on 
symptoms explained 20 to 46% of the variance in fatigue. An increase in objective activity 
was not a process variable. 

Conclusion: A change in cognitive factors seems to be related to the decrease in fatigue 
during CBT for CFS. The pattern of change varies considerably between patients, but 
changes in process variables and fatigue occur mostly in the same period. 

INTRODUCTION 
Chronic fatigue syndrome (CFS) is diagnosed when someone experiences medically 
unexplained, severe fatigue that has been present for at least six months and results in 
severe impairment in daily functioning. The fatigue is accompanied by at least four 
out of eight of the following symptoms: post-exertion malaise, unrefreshing sleep, 
short-term memory/concentration problems, muscle pain, joint pain without swelling 
or redness, tender lymph nodes in the neck or armpit, sore throat or 
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headaches [1] and [2]. Several cognitive behavioural models of CFS exist, which try 
to explain the perpetuation of symptoms in CFS patients [3], [4],[5] and [6]. All start 
with a period of severe fatigue that many patients, rightfully or not, attribute to a 
physical illness. In order to recover, patients often rest and become less active. Most 
models assume that because of this inactivity, patients' physical condition will 
decline and they will become increasingly sensitive to fatigue. In one of these 
models, that of Vercoulen et al. [7], a low level of physical activity, a low sense of 
control over fatigue, and a high level of focusing on symptoms explain the 
perpetuation of fatigue and impairment. The low level of physical activity is related 
to somatic attributions, as patients may avoid physical activity when they attribute 
their symptoms to a somatic illness. Although there are more recent models that also 
include physiological and social factors [8], this is still the only model that 
simultaneously tested the influence of several perpetuating factors. Based on these 
models, several protocols for CBT were developed [9], [10],[11] and [12] that lead to 
a significant reduction of fatigue and impairment [13] and [14]. Although protocols 
differ, they all encompass a stepwise increase in physical activity and challenging of 
dysfunctional fatigue-related beliefs. 
Recently, Wiborg et al. developed a comprehensive treatment model of CBT for 
CFS [15], based on the model of Vercoulen et al. [7]. For their analyses they used 
data from previous randomised controlled trials (RCTs) testing the efficacy of CBT 
for CFS. Wiborg et al. first tested for each variable in the model of Vercoulen 
whether it was a mediator of CBT for CFS, i.e. whether it changed more in patients 
receiving CBT than in the control group and whether it indirectly explained (part of) 
the effect of treatment on symptom change. Two adaptations were made to the 
original variables: somatic attributions were not analysed, as previous research had 
shown that somatic attributions do not change during treatment [10], so they could 
never be a mediator of CBT; and perceived problems with activity were analysed, 
rather than objective activity assessed with actigraphy, as previous research had 
shown that objective activity or physical fitness do not mediate the effect of CBT for 
CFS [16] and other behavioural interventions for chronic fatigue[17] and [18]. In the 
final model, the decrease in fatigue is explained by an increased sense of control over 
fatigue, an increase in perceived activity, and improved physical functioning. 
There are three limitations to the model of Wiborg et al. First, the model relied only 
on measurements before and after therapy and did not study the process of change 
during therapy. We therefore do not know whether changes in mediating variables 
indeed precede changes in fatigue. This makes it impossible to draw causal 
conclusions. Furthermore, temporary changes, which may catalyse other change 
processes, will go unnoticed. For example, a permanent change in objective activity 
does not mediate the treatment effect, but a temporary increase in activity might lead 
to changes in cognitions, which then lead to a decrease in fatigue. Second, focusing 
on symptoms was measured with the subscale ‘somatic complaints’ of the Symptom 
Checklist 90. As the authors argued themselves, this questionnaire may have been 
unsuitable. Third, the model was tested in an RCT of a minimal intervention based 
on CBT for CFS [19]. Patients received a self-help booklet explaining the different 
components of CBT. In addition, they had regular email contact with a therapist. 
Tummers et al. showed that fatigue and impairment decrease significantly when 
patients follow additional CBT after such a minimal intervention [20]. So individual 
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CBT may have a more complex mechanism of change, i.e. it may target more 
processes, than the minimal intervention Wiborg et al. tested. 
We built on the treatment model of Wiborg et al. by studying the change in different 
process variables during individual CBT. In Fig. 1 all proposed process variables are 
depicted. First of all, we selected the variables of the model of Wiborg et al., i.e. 
sense of control over fatigue, perceived activity and self-reported physical 
functioning. We added focusing on symptoms because this variable mediated the 
effect of CBT for CFS in an earlier RCT [21] and may have been measured 
inadequately in the study of Wiborg et al. These four variables had thus been proven 
to mediate the effect of CBT for CFS in formal mediation analyses of RCTs. 
Although objective activity was previously discarded as a mediator of CBT for 
CFS [16], we included this variable because a temporary change in objective activity 
might elicit other changes. 

[FIGURE 1] 

METHODS 

Patients 
 
Consecutively referred patients who started CBT at our tertiary CFS specialist care 
centre between April 2008 and September 2010 were eligible to participate if they: 

• Met the criteria for CFS as stated by the US Centers for Disease Control and 
Prevention [1] and [2], i.e. severe fatigue, severe functional impairment and 
experiencing at least 4 out of the eight accompanying symptoms of the 
Fukuda criteria. Severe fatigue was defined as a score of ≥ 35 on the 
Checklist Individual Strength (CIS) subscale fatigue severity [22], and severe 
functional impairment was defined as a total score ≥ 700 on the Sickness 
Impact Profile (SIP) [23], [24], [25] and [26]. If a consultant or primary care 
physician had not ruled out any somatic disorder that excludes the diagnosis 
of CFS following the Fukuda criteria [1], patients first received a standard 
medical examination at the outpatient clinic of our department of internal 
medicine. 

• Were between 18 and 65 years old 
• Were able to read and write Dutch. 

 
Patients were excluded if: 

• They were currently applying for a disability claim until their application was 
completed, as this has previously been found to negatively influence 
treatment outcome [27]. 

 
The study was carried out in accordance with The Code of Ethics of the World 
Medical Association (Declaration of Helsinki) for experiments involving 
humanshttp://www.wma.net/en/30publications/10policies/b3/index.html; uniform 
requirements for manuscripts submitted to biomedical journals http://www.icmje.org. 
It was approved by the ethical committee of the Radboud University Nijmegen 
Medical Centre. All participants gave written informed consent before participation. 
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CBT protocol 
 
According to the protocol of CBT for CFS used in this study [9] and [28] the therapy 
needs approximately 12 one-hour sessions during 6 months. Actually the duration of 
therapy is jointly determined by the patient and therapist. At the start of therapy 
patients define concrete personal goals, usually including resumption of work, 
hobbies and other activities that imply recovery for the patient. Recovery, i.e. no 
longer being severely fatigued and impaired, is according to this protocol the highest 
goal to strive for in therapy. Patients are asked to regulate bedtimes and stop sleeping 
during the day, to stop possible disruption of the circadian rhythm. During the 
sessions, the therapist challenges non-accepting and catastrophising thoughts that 
inhibit adequate coping, and patients learn to distract their attention from their 
fatigue. Two groups of patients are discerned: Relatively active patients characterised 
by bursts of activity followed by prolonged periods of rest, and low active patients, 
who score below the mean of CFS patients on at least 90% of the days during 
actigraphic measurement [29]. Low active patients start with a graded activity 
programme immediately after the initial cognitive interventions. Relatively active 
patients first spread their activities more evenly across the day, after which they start 
the graded activity programme. This activity programme consists of daily walking or 
cycling, which is gradually increased. The increase in activity is not determined by 
the level of symptoms, but is time contingent. When patients succeed in increasing 
their physical activity, they start to increase social and mental activities. In the last 
phase of therapy, patients work systematically towards reaching their goals and 
experiment with fluctuating their bedtimes and activity level again. They are 
encouraged to perceive feelings of fatigue as a normal part of an active and healthy 
life and stop labelling themselves as a CFS patient. In total 12 therapists participated 
in our study, who had been thoroughly trained in the protocol of CBT for CFS and 
received frequent intervision and supervision. We did not use therapy aids, such as 
books or handouts and phone support between sessions was only provided when 
needed urgently. Costs of treatment were covered by standard medical insurance. 

Measurements 
 
Besides the regular pre- and post-therapy measurements we planned three interim 
measurements at 6, 12 and 18 weeks after the start of therapy. Patients received the 
questionnaires from the researcher and were told that their answers would not be 
communicated with their therapist. This was also mentioned in the written study 
information and the written instructions accompanying the questionnaires. 

Fatigue 
 
Fatigue was assessed with the subscale fatigue severity of the Checklist Individual 
Strength (CIS) [22], indicating the level of fatigue in the previous two weeks, 
measured with eight items on a seven-point scale (range 8–56). A score of 35 or 
higher (i.e. 2 standard deviations above the mean of a healthy control group) 
indicates severe fatigue. Cronbach's alpha ranges from .83 to .92 [7] and [30]. 
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Process variables 

Sense of control over fatigue 
Sense of control over fatigue was assessed with the Self-Efficacy Scale 
(SES) [31] and [32]. This scale consists of five items (examples: Do you think you 
can influence your fatigue?; No matter what I do, I can't change my fatigue (reverse 
scoring); I think I could positively influence my fatigue). Items are scored on a 5-
point Likert scale ranging from ‘No, I am convinced that is not true’ to ‘Yes, I am 

convinced that is true’. The total score ranges from 5 to 25, with higher scores 
indicating a higher sense of control over fatigue. The internal consistency of this 
scale ranges between .68 and .77 [31] and [32]. 

Focusing on symptoms 

Focusing on symptoms was measured with the subscale ‘focusing on symptoms’ of 
the Illness Management Questionnaire [33]. This questionnaire measures the patient's 
approach to fatigue in the last 6 months, but for this study we changed this to the last 
few weeks. The subscale consists of 9 items measured on a 6-point Likert-scale 
(ranging from ‘never’ to ‘always’). Cronbach's alpha is 0.88 [33]. 

Objective activity 
Objective activity was measured using an actometer, a motion sensing device 
developed at the Radboud University, worn around the ankle [29]. The mean number 
of accelerations was calculated automatically every 5 min, based on which a mean 
daily activity score was calculated. Activity was registered during 12 days both 
before and after treatment. During treatment, objective activity was registered during 
4 complete days to limit the burden for participants. At the end of the measurement 
period data were visually checked by a research assistant to ensure that the device 
had worked properly and to check compliance. Days on which the device was worn 
for less than 22 h were excluded. Patients did not receive feedback on their activity 
level during the measurements, but they were told their activity level after the 
baseline measurement. 

Perceived physical activity 
Perceived physical activity was measured with an adapted version of the subscale 
physical activity of the Checklist Individual Strength [22]. This subscale indicates 
the perceived level of physical activity in the previous two weeks, measured with 
three items (I am physically very active (reverse scoring); I am physically not very 
active; My level of physical activity is low). These items are measured on a seven-
point scale ranging from ‘Yes, that is true’ to ‘No, that is not true’. Scores range from 
3 to 21, with higher scores indicating a lower level of physical activity. The mean 
(SD) of the subscale in 915 untreated CFS patients was 18.0 (4.24) and Cronbach's 
alpha was .81. 
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Physical functioning 
Limitations in self-reported physical functioning were measured with the 
corresponding subscale of the Medical Outcomes Survey SF36 [34]. Scores range 
from 0 (maximum limitations) to 100 (no limitations). The Cronbach's alpha of the 
subscale of the Dutch version is .92 [35]. 

Therapy components 
 
At the end of therapy we asked patients ‘which therapy components have been most 

helpful?’. They could select any number of 13 different components (setting goals, 

helping thoughts, focusing attention away from fatigue, changing your sleep–wake 
pattern, spreading activities more evenly, increasing physical activity, getting back to 
work, communicating differently with significant others with respect to fatigue, 
increasing mental activity, increasing social activity, reaching your goals, no longer 
seeing yourself as a patient, solving future problems with fatigue). 

Statistics 
 
First, we determined the size of change in fatigue during CBT (uncontrolled Cohen's 
d) in our participants. We then assessed whether it was within the confines of a prior 
statistical benchmark of RCTs testing the efficacy of CBT for CFS [36]. 
Our goal was to determine how the pattern of change in fatigue during CBT was 
related to the pattern of change in process variables. To get a first visual impression 
of the relation between the change in fatigue and process variables, patients were 
divided into response groups. These were based on their levels of fatigue at the 
different measurements: fast responders (no severe fatigue at the first interim 
measurement and post-therapy); mid-term responders (severe fatigue at the first 
interim measurement, but no longer at the second interim measurement and post-
therapy); slow responders (severe fatigue at the first and second interim 
measurements, but no longer post-therapy); very slow responders (severe fatigue at 
the first, second and third interim measurements, but no longer post-therapy); and 
non-responders (severe fatigue post-therapy). Severe fatigue was defined as a score 
≥ 35 on the subscale fatigue of the CIS. Mean values of the potential process 
variables at the different measurements were calculated and depicted for each of 
these response groups. 
We then calculated Pearson's correlations between fatigue and process variables at 
the different measurements. To see whether levels of fatigue were predicted by 
process variables we built multiple regression models with fatigue at the different 
measurements as dependent variable and values of process variables at the previous 
measurement as independent variables. We then built regression models with the 
changes in process variables between the previous and current measurements to see 
whether these changes were related to levels of fatigue. Missing values were imputed 
in SPSS using multiple imputation with 20 replications and pooled results are 
reported. 
Data analysis was performed using SPSS 21 for Windows®. Variables were checked 
for normal distribution and mean/standard deviation or median/interquartile range 
was calculated for normally distributed and skewed data respectively. Regression 
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models were tested for multicollinearity (tolerance < .10). A p-value < .05 was 
considered statistically significant. 

RESULTS 

Patients 
 
In Fig. 2 a flow chart depicting the selection process is presented. Between April 
2008 and December 2010, 297 CFS patients meeting all inclusion criteria started 
CBT. Fifty-five refused to participate; the most frequent reason given was the 
perceived effort of having to do extra assessments during treatment. Ten patients 
decided not to start with therapy in the first session, before informed consent was 
given. Of the 232 patients who gave written informed consent, 192 completed at least 
two interim measurements during the study: Fourteen decided to stop therapy before 
12 weeks, 14 no longer experienced severe fatigue (fatigue < 35) and therapist and 
patient agreed to stop, and 12 patients no longer want to participate in the study. At 
the end of treatment, 9 patients did not fill in the questionnaires. So data of 183 
patients could be included in the analyses. They had on average 12.9 sessions (SD 
3.6). In 49 of them one or more variables were missing, which were imputed using 
multiple imputation with 20 replications. Baseline characteristics are given 
in Table 1. 

[FIGURE 2] 

Treatment outcome 
 
We compared the change in fatigue during our intervention to a statistical benchmark 
of CBT for CFS. The uncontrolled Cohen's d [37] for the change in fatigue severity 
during CBT was 2.11. This is higher than the statistical benchmark of CBT for CFS 
(1.44, 95% CI 0.97–1.89) [36]. Post-hoc analyses suggested that patients 
participating in the study had a better treatment outcome than those who refused to 
participate and had data on post-treatment available (n = 41, post-treatment CIS 
subscale fatigue 27.5 (13.9) in participants vs. 36.0 (15.0) in non-participants: 
df = 257; t = 3.56; p < .001). 

Response groups and trajectories of process variables 
 
Based on their level of fatigue at the different measurements, 42 patients were 
classified as fast-responders (fatigue < 35 at first interim measurement), 44 as mid-
term responders (fatigue < 35 at second interim measurement), 17 as slow-
responders (fatigue < 35 at third interim measurement), 24 as very slow responders 
(fatigue < 35 at post-measurement) and 52 as non-responders (fatigue >= 35 at post-
measurement). Four patients could not be assigned to a subgroup because of missing 
data. We combined the slow and very-slow responders into one group of slow 
responders to obtain four groups of sufficient sample size. Because we combined the 
slow and very slow responders, we also combined the change scores between interim 
measurement 2 and the post-measurement. Mean values of the potential process 
variables in the different response groups during therapy are depicted in Fig. 3. 
Patterns of change in all process variables resembled that of fatigue, except for actual 
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objective activity. At post-treatment, non-responders differed significantly from the 
other groups on all process variables. 

[FIGURE 3] 

Correlations between process variables and fatigue 
 
Pearson's correlations of fatigue with process variables (Table 2) showed that at all 
four measurements a higher level of fatigue was related to lower sense of control 
over fatigue, poorer physical functioning, lower perceived activity and higher 
focusing on symptoms in the same period. All correlations increased during 
treatment. Only post-treatment was objective activity related to fatigue, i.e. lower 
activity was related to higher fatigue. 

[TABLE 1] 

Multiple regression models of process variables and changes in fatigue 
 
The first set of regression analyses, in which fatigue at different measurements was 
predicted by process variables at the previous measurement (Table 3), showed that 
only pre-treatment objective activity predicted fatigue at the first interim 
measurement, i.e. lower activity pre-treatment predicted lower fatigue at the first 
interim measurement. 

[TABLE 3] 
Regression analyses in which changes in process variables between the previous and 
current measurements were added showed different results (Table 4). Lower levels of 
fatigue were related to increases in perceived activity, physical functioning and sense 
of control over fatigue together with decreases in focusing on symptoms. Changes in 
objective activity did not predict levels of fatigue. Changes in process variables 
added 46%, 20% and 33% of explained variance in fatigue. 

[TABLE 4] 

What do patients themselves see as most helpful? 
 
The most frequently given answers to the question “what therapy component was 

most helpful to you?” were: changing your sleep–wake rhythm (72%), increasing 
physical activity (65%), spreading activities more evenly (60%), and helping 
thoughts (57%). Setting goals (36%), focusing attention away from fatigue (31%), 
increasing mental activities (22%), increasing social activities (20%), no longer 
seeing yourself as a patient (19%), communicating differently with significant others 
with respect to fatigue (18%), reaching goals (14%) and solving future problems with 
fatigue (11%) were mentioned less. 
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DISCUSSION 
 
This is the first time the process of change during CBT for CFS has been studied. We 
found a large variation in the time it takes to normalise fatigue. In around a quarter of 
the patients fatigue is already within normal limits 6 weeks after the start of CBT. 
Others are still severely fatigued after 18 weeks of therapy, but fatigue normalises 
thereafter. Anderson and Lambert found a similar variation in outpatient 
psychotherapy [38], but they studied a variety of diagnoses and therapeutic 
orientations. Despite this individual variation, we were able to discern four groups of 
patients (fast, mid-term, slow and non-responders) who show discernible patterns of 
change in fatigue and process variables. 
During the entire therapy, an increase in perceived activity, physical functioning and 
sense of control over fatigue together with a decrease in focusing on symptoms is 
related to lower levels of fatigue. This supports the importance of changes in 
cognitive factors in CBT for CFS. Although process variables were related to fatigue 
and changed simultaneously, they did not predict subsequent changes in fatigue. As 
our study did not include a control group, we could not perform mediation analyses 
to determine whether changes in process variables cause the decrease in fatigue, or 
whether they are simply correlated. A decrease in fatigue may have permitted 
patients to be more active, may have given them a feeling of control over their 
fatigue and may have decreased their focus on fatigue. For most of the process 
variables we tested, previous mediation analysis of RCTs had shown that they 
mediated the effect of CBT for CFS [15] and [21]. Probably, the relationship 
between process variables and fatigue is not a simple cause–effect relationship, but a 
complex feedback process in which changes in cognitions lead to a decrease in 
fatigue, which leads to further changes in cognitions and so on. Such a reciprocal 
relationship has previously been described for other forms of CBT [39] and [40]. 
Lower pre-treatment objective activity predicted lower fatigue at the first interim 
measurement. This finding is difficult to explain. Levels of objective activity during 
treatment were not related to subsequent levels of fatigue at other measurements. In 
the early phases of treatment, even patients who remain severely fatigued after 
treatment increase their level of physical activity (see Fig. 3). So an increase in 
physical activity per se does not seem sufficient to reduce fatigue. An increase in 
perceived activity, however, does seem important. Besides, the increase in physical 
activity was frequently mentioned by patients as being helpful. An increase in 
physical activity may merely catalyse other change processes because patients 
experience that they can be more active despite being fatigued, which possibly 
facilitates a greater sense of control over fatigue and perhaps also leads to a decrease 
in focusing on symptoms. If such a change in cognitive processes does not occur, we 
could hypothesise that patients do not experience a decrease in fatigue and fall back 
in their old patterns and levels of physical activity, even though their level of 
physical activity increased temporarily. Indeed, patients who remained severely 
fatigued did not retain their initial increases in activity; at the end of the treatment 
they were significantly less physically active, as measured by actigraphy, than the 
patients who had responded to treatment. This was also reflected in the significant 
negative correlation between post-treatment levels of fatigue and levels of actual 
activity. 
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The process variables we examined seem to play an important role in CBT for CFS, 
as changes in these variables explained up to half of the changes in fatigue. Previous 
studies have found other process variables besides those included in the model of 
Vercoulen. Godfrey et al. found that emotional processing, defined as the expression, 
acknowledgement and acceptance of emotional distress, was a possible process 
variable of CBT for CFS [41]. Deale et al. found changes in fear-related avoidance of 
exercise to be a mediator of the treatment effect [10], although Wiborg et al. could 
not replicate this finding [21]. It could be that this factor only plays a role in a 
subgroup of patients, probably those with a passive activity pattern. 
Future studies should try to identify other process variables. One of them may be 
regulation of the sleep wake rhythm. In fact, this was the therapy component patients 
most often mentioned as being helpful. Another candidate may be high standards that 
patients set for themselves, i.e. perfectionism [3],[4] and [42]. These may lead to the 
bursts of activity that are characteristic of relatively active patients. Expectations of 
future performance may also be a process variable. When patients already expect 
symptoms before starting a physical activity, they may also focus on possible 
feelings of fatigue, which will make them more sensitive to fatigue [5]. Another 
candidate is the qualitative experience of fatigue. When asked to describe their 
fatigue, CFS patients use more negative adjectives than healthy persons[10] and [43]. 
A change in the negative representations of fatigue also mediates the effect of CBT 
for chronic fatigue in multiple sclerosis [39]. 
Our study focused on fatigue, but most CFS patients also experience other 
symptoms. The processes related to a decrease in fatigue may not be the same as 
those leading to e.g. a decrease in pain. Future studies should therefore study the 
mechanisms leading to a decrease in other symptoms. 
Another question to be answered by future studies is the role of physical activity in 
subgroups of patients. A gradual increase in objective activity does not mediate the 
treatment effect of CBT for CFS [16], but some extremely high active patients may 
experience less fatigue by reducing activity and an increase in physical activity may 
be necessary in some extremely low active patients. Future studies could experiment 
with various levels of activities and simultaneously monitor patients' change in 
fatigue. With initial increases in activity, patients may realise that they can be active 
in certain ways without increasing fatigue. The relatively small number of patients in 
our study limited our analytic possibilities. We could not perform subgroup analyses 
and could only perform simple correlations and regression analyses, whereas it 
would certainly have been interesting to use more sophisticated models, such as 
latent difference score models [44], or include factors that may possibly affect the 
process of change. We therefore consider this an exploratory study. 
A relatively large percentage of the patients starting CBT refused to participate in the 
study (19%), mainly because of the perceived effort of extra assessments during 
treatment. The patients who participated in our study may be those who were most 
motivated for the treatment, which may have led to a selection bias. The post-hoc 
analyses reported in the Results section indeed suggest that treatment outcome in 
study participants was better than in patients who refused to participate. However, it 
is unlikely that the process of change was entirely different in those who refused to 
participate. 
We did not control for possible confounders, such as psychiatric comorbidity or 
social functioning, that could both be related to process variables and fatigue. 
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However, given previous mediation analyses of controlled trials on CBT for CFS and 
the fact that changes in process variables occur in the same period as changes in 
fatigue, it is unlikely that the relation between process variables and fatigue would be 
entirely explained by these possible confounders. 
This study has also implications for current models of CFS. First, most models 
include a reduced level of physical activity, and consequent physical deconditioning, 
as a fatigue-perpetuating factor. However, in our study, average levels of activity 
pre-treatment were not very low and the lack of a relationship between objective 
activity and fatigue makes it unlikely that physical deconditioning is a fatigue-
perpetuating factor. Our results indicate that rather than objective activity, it might be 
low perceived activity that perpetuates fatigue. This should be taken with caution, as 
a distinction has to be made between models trying to explain the persistence of 
symptoms in CFS and those trying to explain the treatment processes. Besides, we 
did not measure physical fitness directly and physical deconditioning may still play a 
role in low active patients. A second implication of our results is that they emphasise 
the importance of cognitive changes during CBT for CFS. Both findings have also 
implications for the training of CBT therapists. Instead of objective activity, it could 
be more productive to focus on changes in cognitions and behaviour related to 
physical activity. Careful monitoring of these cognitions could be used as a means to 
assess patients' progress. This enables therapists to intervene when patients are not 
making progress. 
In conclusion, levels of fatigue during CBT for CFS do not seem to be related to 
objective physical activity, whereas they do seem related to a change in cognitive 
factors such as the sense of control over fatigue, focusing on symptoms, perceived 
activity and physical functioning. The pattern of change in these latter variables 
varies considerably between patients, but changes in process variables and fatigue 
occur mostly in the same period, which suggests a complex feedback process in 
which fatigue and process variables influence each other. 

FUNDING 
 
Gijs Bleijenberg received funding for this study from the Netherlands Organisation 
for Health Research and Development (ZON-MW). ZON-MW had no role in study 
design; in the collection, analysis and interpretation of data; in the writing of the 
report; and in the decision to submit the article for publication. 

CONFLICT OF INTERESTS 
 
The authors have no competing interests to report. 

ACKNOWLEDGMENTS 
 
We would like to thank all participating patients and therapists for their effort and 
commitment. Special thanks go to Lianne Vermeeren, Judith de Natris, Tiny Fasotti 
and Carel Kruip for the arduous job of data collection and Rogier Donders for his 
help with data imputation. 

http://www.nivel.eu/


Heins, M.J., Knoop, H., Burk, W.J., Bleijenberg, G. The process of cognitive behaviour therapy 
for chronic fatigue syndrome: which changes in perpetuating cognitions and behaviour are 
related to a reduction in fatigue? Journal of Psychosomatic Research: 2013, 75(3), 235-241 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

REFERENCES 
 
 [1] K Fukuda, SE Straus, I Hickie, MC Sharpe, JG Dobbins, A Komaroff The chronic fatigue 

syndrome: a comprehensive approach to its definition and study. International Chronic 
Fatigue Syndrome Study Group Ann Intern Med, 121 (1994), pp. 953–959 [PubMed PMID: 
7978722] 

 [2] WC Reeves, A Lloyd, SD Vernon, N Klimas, LA Jason, G Bleijenberg et al. Identification 
of ambiguities in the 1994 chronic fatigue syndrome research case definition and 
recommendations for resolution BMC Health Serv Res, 3 (2003), p. 
25 http://dx.doi.org.proxy.library.uu.nl/10.1186/1472-6963-3-25 [Epub 2004/01/02, 1472-
6963-3-25 [pii]. PubMed PMID: 14702202] 

[3] AM Fry, M Martin Fatigue in the chronic fatigue syndrome: a cognitive phenomenon? J 
Psychosom Res, 41 (1996), pp. 415–426 [PubMed PMID: 9032706] 

[4] C Surawy, A Hackmann, K Hawton, M Sharpe Chronic fatigue syndrome: a cognitive 
approach Behav Res Ther, 33 (1995), pp. 535–544  

[5] S Wessely, A David, S Butler, T Chalder Management of chronic (post-viral) fatigue 
syndrome J R Coll Gen Pract, 39 (1989), pp. 26–29 [PubMed PMID: 2553945] 

[6] J Gaab Psychotherapie chronischer Erschöpfungszustände Psychotherapeut, 49 (2004), 
pp. 431–445  

[7] JH Vercoulen, CM Swanink, JM Galama, JF Fennis, PJ Jongen, OR Hommes et al. The 
persistence of fatigue in chronic fatigue syndrome and multiple sclerosis: development of a 
model J Psychosom Res, 45 (1998), pp. 507–517 [PubMed PMID: 9859853] 

[8] V Deary, T Chalder, M Sharpe The cognitive behavioural model of medically unexplained 
symptoms: a theoretical and empirical review Clin Psychol Rev, 27 (2007), pp. 781–
797 http://dx.doi.org.proxy.library.uu.nl/10.1016/j.cpr.2007.07.002 [Epub 2007/09/08, 
S0272-7358(07)00124-9 [pii], PubMed PMID: 17822818]  

[9] G Bleijenberg, JB Prins, E Bazelmans Cognitive behavioural therapies LA Jason, PA 
Fennell, RR Taylor (Eds.), Handbook of chronic fatigue syndrome, Wiley & Sons, New York 
(2003) 

 [10] A Deale, T Chalder, S Wessely Illness beliefs and treatment outcome in chronic fatigue 
syndrome J Psychosom Res, 45 (1998), pp. 77–83 [PubMed PMID: 9720857] 

 [11] L Quarmby, KA Rimes, A Deale, S Wessely, T Chalder Cognitive-behaviour therapy for 
chronic fatigue syndrome: comparison of outcomes within and outside the confines of a 
randomised controlled trial Behav Res Ther, 45 (2007), pp. 1085–1094 [PubMed PMID: 
17074300]  

 [12] M Sharpe, K Hawton, S Simkin, C Surawy, A Hackmann, I Klimes et al. Cognitive 
behaviour therapy for the chronic fatigue syndrome: a randomized controlled trial 

BMJ, 312 (1996), pp. 22–26 [PubMed PMID: 8555852] 
[13] JM Malouff, EB Thorsteinsson, SE Rooke, N Bhullar, NS Schutte Efficacy of cognitive 

behavioral therapy for chronic fatigue syndrome: a meta-analysis Clin Psychol Rev, 28 
(2008), pp. 736–745 [PubMed PMID: 18060672] 

 [14] JR Price, E Mitchell, E Tidy, V Hunot Cognitive behaviour therapy for chronic fatigue 
syndrome in adults Cochrane Database Syst Rev (2008), p. CD001027 [Online] 

 [15] JF Wiborg, H Knoop, LE Frank, G Bleijenberg Towards an evidence-based treatment 
model for cognitive behavioral interventions focusing on chronic fatigue syndrome 

J Psychosom Res, 72 (2012), pp. 399–404 [Epub 2012/04/04] 
 [16] JF Wiborg, H Knoop, M Stulemeijer, JB Prins, G Bleijenberg How does cognitive 

behaviour therapy reduce fatigue in patients with chronic fatigue syndrome? The role of 
physical activity Psychol Med, 40 (2010), pp. 1281–1287 [PubMed PMID: 20047707] 

 [17] TW Puetz, SS Flowers, PJ O'Connor A randomized controlled trial of the effect of 
aerobic exercise training on feelings of energy and fatigue in sedentary young adults with 

http://www.nivel.eu/


Heins, M.J., Knoop, H., Burk, W.J., Bleijenberg, G. The process of cognitive behaviour therapy 
for chronic fatigue syndrome: which changes in perpetuating cognitions and behaviour are 
related to a reduction in fatigue? Journal of Psychosomatic Research: 2013, 75(3), 235-241 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

persistent fatigue Psychother Psychosom, 77 (2008), pp. 167–
174 http://dx.doi.org.proxy.library.uu.nl/10.1159/000116610[Epub 2008/02/16. doi: 
000116610, PubMed PMID: 18277063] 

 [18] R Moss-Morris, C Sharon, R Tobin, JC Baldi A randomized controlled graded exercise 
trial for chronic fatigue syndrome: outcomes and mechanisms of change J Health Psychol, 
10 (2005), pp. 245–259 [PubMed PMID: 15723894] 

 [19] H Knoop, JW van der Meer, G Bleijenberg Guided self-instructions for people with 
chronic fatigue syndrome: randomised controlled trial Br J Psychiatry, 193 (2008), pp. 340–
341 [PubMed PMID: 18827302] 

 [20] M Tummers, H Knoop, G Bleijenberg Effectiveness of stepped care for chronic fatigue 
syndrome: a randomized noninferiority trial J Consult Clin Psychol, 78 (2010), pp. 724–731 
[Epub 2010/09/30. PubMed PMID: 20873907] 

 [21] JF Wiborg, H Knoop, JB Prins, G Bleijenberg Does a decrease in avoidance behavior 
and focusing on fatigue mediate the effect of cognitive behavior therapy for chronic  fatigue 
syndrome? J Psychosom Res, 70 (2011), pp. 306–310 [PubMed PMID: 21414449] 

 [22] JH Vercoulen, E Bazelmans, CM Swanink, JF Fennis, JM Galama, PJ Jongen et al 
Physical activity in chronic fatigue syndrome: assessment and its role in fatigue J Psychiatr 
Res, 31 (1997), pp. 661–673 [PubMed PMID: 9447571] 

[23] M Bergner, RA Bobbitt, WE Pollard, DP Martin, BS Gilson The Sickness Impact Profile: 
validation of a health status measure Med Care, 14 (1976), pp. 57–67 [PubMed PMID: 
950811] 

 [24] HM Jacobs, A Luttik, FW Touw-Otten, RA de Melker De ‘sickness impact profile’; 
resultaten van een valideringsonderzoek van de Nederlandse versie [The sickness impact 
profile; results of an evaluation study of the Dutch version]  Ned Tijdschr Geneeskd, 134 
(1990), pp. 1950–1954 

 [25] WE Pollard, RA Bobbitt, M Bergner, DP Martin, BS Gilson The Sickness Impact Profile: 
reliability of a health status measure Med Care, 14 (1976), pp. 146–155 [PubMed PMID: 
1256107] 

 [26] H Knoop, G Bleijenberg, MF Gielissen, JW van der Meer, PD White Is a full recovery 
possible after cognitive behavioural therapy for chronic fatigue syndrome? Psychother 
Psychosom, 76 (2007), pp. 171–176 [PubMed PMID: 17426416] 

 [27] JB Prins, E Bazelmans, SP Van der Werf, JW Van der Meer, G Bleijenberg Cognitive 
behaviour therapy for chronic fatigue syndrome: predictors of treatment outcome T Sivik, D 
Byrne, DR Lpisitt, GN Christodoulou (Eds.), Psycho-neuro-immunology a common 
language for the whole body, Elsevier, Amsterdam (2002), pp. 131–135 

 [28] H Knoop, G Bleijenberg Het chronisch vermoeidheidssyndroom: behandelprotocol 
cognitieve gedragstherapie voor CVS Bohn, Stafleu en van Loghum, Houten (2010) 

 [29] SP van der Werf, JB Prins, JH Vercoulen, JW van der Meer, G Bleijenberg Identifying 
physical activity patterns in chronic fatigue syndrome using actigraphic assessment 

J Psychosom Res, 49 (2000), pp. 373–379 [PubMed PMID: 11164063]  
 [30] JH Vercoulen, CM Swanink, JF Fennis, JM Galama, JW van der Meer, G Bleijenberg 

Dimensional assessment of chronic fatigue syndrome J Psychosom Res, 38 (1994), pp. 
383–392 [PubMed PMID: 7965927] 

 [31] B De Vree, S Van der Werf, JB Prins, E Bazelmans, JH Vercoulen, P Servaes et al. 
Meetinstrumenten bij chronische vermoeidheid [Measurement instruments in chronic 
fatigue]  Gedragstherapie, 35 (2002), pp. 157–164 

 [32] JB Prins, G Bleijenberg, E Bazelmans, LD Elving, TM de Boo, JL Severens et al. 
Cognitive behaviour therapy for chronic fatigue syndrome: a multicentre randomised 
controlled trial Lancet, 357 (2001), pp. 841–847 [PubMed PMID: 11265953] 

http://www.nivel.eu/


Heins, M.J., Knoop, H., Burk, W.J., Bleijenberg, G. The process of cognitive behaviour therapy 
for chronic fatigue syndrome: which changes in perpetuating cognitions and behaviour are 
related to a reduction in fatigue? Journal of Psychosomatic Research: 2013, 75(3), 235-241 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 [33] C Ray, W Weir, D Stewart, P Miller, G Hyde Ways of coping with chronic fatigue 
syndrome: development of an Illness Management Questionnaire Soc Sci Med, 37 (1993), 
pp. 385–391 [PubMed PMID: 8356486] 

 [34] ALHR Steward, JE Ware The MOS short form general health survey: reliability and 
validity in a patient population Med Care, 26 (1998), pp. 724–735 

 [35] K. van der Zee, R. Sanderman Measuring overall health Status with the MOS SF36: a 
manual Noordelijk Centrum voor Gezondheidsvraagstukken, Groningen (1993) 

 [36] K Scheeres, M Wensing, H Knoop, G Bleijenberg Implementing cognitive behavioral 
therapy for chronic fatigue syndrome in a mental health center: a benchmarking evaluation 
J Consult Clin Psychol, 76 (2008), pp. 163–171 [PubMed PMID: 18229994]  

 [37] J Cohen Statistical power analysis for the behavioural sciences (2nd ed.)Erlbaum, 
Hillsdale, NJ (1988) 

 [38] EM Anderson, MJ Lambert A survival analysis of clinically significant change in 
outpatient psychotherapy J Clin Psychol, 57 (2001), pp. 875–888 [Epub 2001/06/15. 
PubMed PMID: 11406801] 

 [39] H Knoop, K van Kessel, R Moss-Morris Which cognitions and behaviours mediate the 
positive effect of cognitive behavioural therapy on fatigue in patients with  multiple 
sclerosis? 

Psychol Med, 42 (2012), pp. 205–135  
http://dx.doi.org.proxy.library.uu.nl/10.1017/S0033291711000924[Epub 2011/06/16. 
S0033291711000924 [pii], PubMed PMID: 21672300] 

[40] P Meulenbeek, P Spinhoven, F Smit, A van Balkom, P Cuijpers Cognitive mediation of 
panic reduction during an early intervention for panic Acta Psychiatr Scand, 122 (2010),  
pp. 20–29 [PubMed PMID: 20070849] 

[41] E Godfrey, T Chalder, L Ridsdale, P Seed, J Ogden Investigating the active ingredients 
of cognitive behaviour therapy and counselling for patients with chronic fatigue in primary 
care: developing a new process measure to assess treatment fidelity and predict outcome 
Br J Clin Psychol, 46 (2007), pp. 253– 272  

http://dx.doi.org.proxy.library.uu.nl/10.1348/014466506X147420[Epub 2007/08/19, PubMed 
PMID: 17697477] 

[42] V Deary, T Chalder Personality and perfectionism in chronic fatigue syndrome: a closer 
look Psychol Health, 25 (2008), pp. 465–475 

[43] MF Gielissen, H Knoop, P Servaes, JS Kalkman, MJ Huibers, S Verhagen et al. 
Differences in the experience of fatigue in patients and healthy controls: patients' 
descriptions Health Qual Life Outcomes, 5 (2007), p. 36 [PubMed PMID: 17605783] 

[44] F Hamagami, JJ McArdle Dynamic extensions in latent change score models SM Boker, 
MJ Wenger (Eds.), Data analytic techniques for dynamical systems (Notre Dame series on 
quantitative methodology), Lawrence Erlbaum Associates Publishers, Mahwah (NJ), U.S. 
(2007), pp. 47–85 

http://www.nivel.eu/


Heins, M.J., Knoop, H., Burk, W.J., Bleijenberg, G. The process of cognitive behaviour therapy 
for chronic fatigue syndrome: which changes in perpetuating cognitions and behaviour are 
related to a reduction in fatigue? Journal of Psychosomatic Research: 2013, 75(3), 235-241 

This is a NIVEL certified Post Print, more info at http://www.nivel.eu 

 

FIGURES AND TABLES 
 
Fig. 1. Potential process variables that we tested, based on the models of Wiborg [15] 
and Vercoulen [30]. 

 
 
Fig. 2. Flow chart of the selection of the study participants. 
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Fig. 3. Mean fatigue and process variables during therapy in the different fatigue 
response groups. Pre = pre-measurement; 1 = 1st interim measurement; 2 = second 
interim measurement; post = post-treatment measurement; Fast = fast responders 
(fatigue within normal limits at first interim measurement and post-treatment); mid = 
mid-term responders (fatigue within normal limits at second interim measurement 
and post-treatment); slow = slow responders (fatigue within normal limits post-
treatment); non = non-responders; Fatigue = Checklist Individual Strength subscale 
fatigue severity; Perceived activity = Checklist Individual Strength subscale physical 
activity; objective activity = mean daily score asmeasured with actometer; sense of 
control = SES28 total score; focusing on symptoms = subscale focusing on 
symptoms of the IllnessManagement Questionnaire. 
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