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Purpose: Kinesiophobia and catastrophizing are frequent among people with 
chronic fatigue syndrome (CFS). This study was aimed at examining (1) 
whether kinesiophobia, anticipated symptoms and fatigue catastrophizing are 
related to stair climbing performance in people with CFS; and (2) whether 
kinesiophobia and fatigue catastrophizing are related to daily physical activity in 
CFS. Method: Patients with CFS filled in a set of questionnaires, performed a 
physical demanding task (two floors stair of climbing and descending) with pre-
test and post-test heart rate monitoring and immediate post-stair climbing 
symptom assessment. Real-time activity monitoring was used between the 
baseline and second assessment day (7 days later). Results: Kinesiophobia and 
fatigue catastrophizing were strongly related (ρ = 0.62 and 0.67, respectively) to 
poorer stair climbing performance (i.e. more time required to complete the 
threatening activity). Kinesiophobia and fatigue catastrophizing were unrelated 
to the amount of physical activity on the first day following stair climbing or 
during the seven subsequent days. Conclusion: These findings underscore the 
importance of kinesiophobia and fatigue catastrophizing for performing physical 
demanding tasks in everyday life of people with CFS, but refute a cardinal role 
for kinesiophobia and fatigue catastrophizing in determining daily physical 
activity level in these patients. 
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Implications for Rehabilitation 
 
People with chronic fatigue syndrome (CFS) can easily perform stair climbing, a 
daily physical activity perceived by themselves as threatening, without triggering 
symptom flares. This is important as it can be used clinically to convince people with 
CFS of undertaking such a threatening task during treatment programs such as 
graded activity or graded exposure. 
The finding that kinesiophobia and fatigue catastrophizing are strongly related to 
stair climbing performance in CFS underscores the importance of restructuring the 
beliefs of these patients about the relationship between activity and symptoms. This 
should be a key component of the early stages of rehabilitation for people with CFS. 
In rehabilitation practice, diminishing kinesiophobia and fatigue catastrophizing in 
patients with CFS appears only relevant for targeting physical activities that are 
perceived as threatening (e.g. stair climbing), and not for increasing work-related or 
social (physical) activities. 
Clinicians can use the Tampa Scale Kinesiophobia version CFS for assessing the fear 
of patients with CFS to exacerbate their symptoms (including pain, fatigue and brain 
fog) due to physical activities. 
Clinicians can use the Tampa Scale fatigue for assessing the fear of patients with 
CFS to exacerbate their fatigue level due to physical activities. 

INTRODUCTION 
 
In people with chronic fatigue syndrome (CFS), too vigorous exercise [1–3] or a 
sudden increase in activity [4] frequently triggers an increase in symptoms. This 
severe exacerbation of symptoms following exercise, as seen in CFS patients, is one 
of the core features of the illness [5,6]. Thus, it seems natural for people with CFS to 
develop fear of performing physical demanding tasks (i.e. exercises or activities that 
trigger a symptom increase), and consequently avoidance behaviour towards physical 
activity. Kinesiophobia, a specific kind of fear-avoidance behaviour, is defined as 
“an excessive, irrational and debilitating fear of physical movement and activity 
resulting from a feeling of vulnerability to painful injury or re-injury” [7]. 
Kinesiophobia has been reported to be a common feature of people with CFS [8–10], 
and some evidence supportive of its clinical importance to CFS patients has been 
provided [8,10]. Others interpreted the lack of a difference in physical activity in 
anticipation of an exercise test, both on the day of and the day before the test, as a 
lack of “exercise phobia” in CFS patients [11]. Thus, further research of the exact 
role of kinesiophobia in relation to physical activity in people with CFS is warranted. 
Anticipated symptoms before physical activity (i.e. the subject’s predicted symptoms 
during a future physical activity) might influence a patient’s physical performance, 
daily physical activity level, as well as beliefs [3]. Patients with high degrees of 
anticipated symptom increases before a particular physical demanding task may 
avoid the task or perform it less vigorously. As a consequence, patients might even 
become less physically active. There is some evidence suggesting that fatigue 
severity is related to actual physical activity level and high fatigue expectations are 
related to low physical activity levels in people with CFS [12]. This suggests that 
people with CFS try to prevent symptoms by avoiding physical activity. This view is 
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further supported by the observation that high levels of fear of movement are related 
to low daily physical activity and high disability levels [10]. 
Unfortunately, previous studies examined fear of movement in CFS patients using 
exercise stress tests [8–11], which is unlikely to have high ecological validity. 
Therefore, the present study was undertaken to examine the role of kinesiophobia in 
relation to a physically demanding task for people with CFS, and one which with 
everyone is familiar (i.e. stair climbing). People with CFS should be able to 
accurately anticipate symptom changes following this task. It is hypothesized that 
low kinesiophobia levels and low symptom expectancies correspond to better 
performance during stair climbing (e.g. higher speed) in people with CFS. 
Besides kinesiophobia and symptom expectancies, other factors may affect stair 
climbing performance in people with CFS. Catastrophizing, defined as a lack of 
confidence and a tendency to expect negative outcomes, is currently viewed as a 
multidimensional construct comprising elements of rumination, magnification and 
helplessness [13]. Petrie et al. [14] found that among self-diagnosed CFS patients, 
catastrophizers reported greater levels of disability. We previously reported that pain 
catastrophizing (i.e. helplessness and rumination rather than magnification) predicts 
bodily pain in female CFS patients, even after controlling for depression [15]. The 
same study revealed that physiological exercise performance in female CFS patients 
is related to both pain catastrophizing and pain severity but not to depression [15]. 
However, limited data addressing fatigue catastrophizing in patients with CFS are 
currently available. Hence, here we hypothesize that fatigue catastrophizing accounts 
in part for stair climbing performance and even daily physical activity level in people 
with CFS. 
In summary, the study aims at examining (1) whether stair climbing performance 
(i.e. speed) is associated with symptom expectancies, kinesiophobia and fatigue 
catastrophizing in people with CFS and (2) whether kinesiophobia and fatigue 
catastrophizing are related to daily physical activity in CFS. This report entails the 
Belgian part of an international multi-centre study to examine the role of 
kinesiophobia and catastrophizing in people with CFS. We previously reported that 
performance during physical activity is directly influenced by symptom expectancies 
and focusing on symptoms in Dutch people with CFS [16]. Here, we replicate our 
previous findings and extend them with a 7-day follow-up of symptom severity and 
real-time physical activity monitoring following stair climbing. 

MATERIALS AND METHODS 
 

Study design 
On the first day of the study, participants provided written informed consent and 
rated their expected fatigue and pain levels following 10 tasks (a 10-minute walk on 
a flat surface, 15-minute ironing, a 2-minute run, 30-minute reading, 2 floors of stair 
climbing and descending, washing dishes, preparing a meal, driving a car for 30 
minutes, 30-minute computer work and 15-minute gardening) on visual analogue 
scales. Next, they completed the Medical Outcomes Short Form 36 Health Status 
Survey (SF-36), Checklist Individual Strength (CIS), CFS Symptom List, shortened 
version of the Tampa scale for fear of fatigue (TS-fatigue), Tampa scale 
kinesiophobia version CFS (TSK-CFS), Jacobson-Fatigue Catastrophizing Scale (J-
FCS) and rated two visual analogue scales (for the assessment of the severity of two 
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main symptoms: fatigue and pain). The use of two different measures for assessing 
kinesiophobia in people with CFS (the TS-fatigue and TSK-CFS) was chosen for 
comparison of the validity of both measures. Afterward, participants performed the 
physical demanding task (two floors stair climbing and descending) with pre-test and 
post-test heart rate monitoring and immediate post-stair climbing symptom 
assessment (visual analogue scales for fatigue and pain) (Figure 1). Real-time 
activity monitoring (accelerometry) was used between the baseline and second 
assessment day (7 days later). For monitoring symptom severity changes following 
the stair climbing experiment, participants filled in the CFS Symptom List exactly 24 
hours post-stair climbing. On day 8 of the study, participants completed the CFS 
Symptom List, TS-fatigue and TSK-CFS. 

[FIGURE 1] 
 

Participants 
 
Women with CFS (n = 21) within the age range of 24−60 years (mean 
age = 44.7 ± 10.5; median illness duration 84 months) were recruited from the 
Reference Centre for Chronic Fatigue Syndrome of the University Hospital of 
Antwerp, Belgium. The descriptive statistics of the study participants are displayed 
in Table I. All participants fulfilled the Centre for Disease Control and Prevention 
criteria for CFS [35]. An extensive medical evaluation prior to study participation 
was part of the diagnostic procedure. In light of the physical demanding task (stair 
climbing), all participants having heart or knee disorders were excluded. Our primary 
outcome was the association between kinesiophobia (i.e. the TSK-CFS total score) 
and performance during stair climbing. To obtain a correlation coefficient of at least 
0.60 and a power of 0.90 (1 − β), a study sample of at least 20 participants is required 
[17]. 

[TABLE 1] 

Questionnaires 
 
The CFS Symptom List is a self-reported measure for assessing symptom severity in 
CFS patients. To assess the severity of the 19 symptoms included in the CFS 
Symptom List, visual analogue scales (100 mm) are used. Psychometric work 
supporting the use of the Dutch and French versions of the CFS Symptom List has 
been published [18,19]. 
The SF-36 assesses functional status and well-being or quality of life [20]. The SF-
36 has been documented to have good reliability and validity in a wide variety of 
patient populations [20–22], and it is the most frequently used measure to assess 
functional status in CFS research [23]. 
The CIS aims at assessing fatigue severity, concentration difficulties, motivation 
problems and the level of self-reported physical activity [24]. Higher scores on the 
CIS correspond to more severe fatigue, concentration difficulties, problems with 
motivation and a low level of physical activity. Its psychometric properties are well 
established [24–26]. 
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The TSK-CFS is a modification of the Tampa scale for kinesiophobia, a self-
assessment tool for the measurement of pain-related fear of movement [27], in which 
the word “pain” has been replaced by “my symptoms” [10]. Extensive work 
supportive of the internal consistency (Cronbach’s α = 0.80), congruent validity, 
convergent validity, content validity and test-retest reliability of the Dutch and 
French versions of the TSK-CFS in CFS patients has been provided [10,18]. 
Fatigue-related kinesiophobia was measured with the TS-fatigue [8,16]. The TS-
fatigue is a scale based on the Tampa scale kinesiophobia in which the word “pain” 
has been replaced with the word “fatigue” [8]. The scale has been translated in Dutch 
[16] and has been used in a large population of CFS patients and patients with other 
conditions. Based on a varimax rotated factor analysis, we developed a shortened 
scale (TS-fatigue-S) consisting of eight items (items 1, 3, 6, 7, 10, 11, 14 and 17 of 
the original TS-fatigue-S) with a total score ranging from 8 to 36. Reliability of the 
new scale was assessed in 195 patients with a diagnosis of CFS and was sufficient 
(Cronbach’s α = 0.80). 
The J-FCS is a 10-item scale measuring fatigue-related catastrophizing [28]. Each 
item consists of a 5-point Likert scale on which patients rate how often each item is 
true for them when they experience fatigue (1 = “never true” to 5 = “all of the time 
true”). A total score is computed by adding the items and dividing them by 10. In a 
sample of women with breast cancer, Cronbach’s α was 0.85 [28]. 

Stair climbing 
 
Participants were instructed to climb two floors of stairs (4 × 13 steps, height/depth 
16 cm/28 cm) and to descend to their starting position. They were instructed to 
perform the activity in a comfortable way (i.e. self-paced) but without resting periods 
within the task (e.g. participants were instructed not to wait on top of the stairs prior 
to descending). A heart rate monitor (Polar, FS 1, Polar Electra Belgium n.v.) was 
used throughout the stair climbing. 

Real-time physical activity monitoring 
 
The Actical (Mini Mitter, Bend, OR, USA) accelerometer was used for real-time 
monitoring of physical activity. The Actical accelerometer has an omnidirectional 
sensor and is capable of measuring movement in one plane. It is worn at the wrist. 
The sensor functions via a cantilevered rectangular piezoelectric bimorph plate and 
seismic mass, and it is capable of detecting movements in the 0.5–3 Hz range. 
Voltage generated by the sensor is amplified and filtered via analogue circuitry. The 
amplified and filtered voltage is passed into an analogue to a digital converter, and 
the process is repeated 32 times per second (32  Hz). The resulting 1-second value is 
divided by four, and then added to an accumulated activity value (activity counts) for 
the epoch. The Actical is the smallest accelerometer available (28 × 27 × 10 mm, 17 
g) and is water resistant. Accelerometers are the gold standard for measuring 
physical behaviour during daily activities. The Actical accelerometer has been used 
in scientific research and has shown to be valid for the real-time assessment of 
physical behaviour [29]. For the present study, the monitors were initialized to save 
data in 1-minute intervals (epochs) and the accelerometer was worn by the patients 
24 hours per day. The following physical activity variables were processed: the 
amount of daily physical activity, the amount of physical activity (i.e. activity 
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counts) during the peak activity hour for each day (identified as the hour with the 
highest number of activity counts), peak ratio for each day (counted as the amount of 
physical activity during the peak activity hour/mean amount of physical activity on 
that day), mean time spent doing light activity (<3 metabolic equivalent of tasks 
(METs)), and the time spent doing sedentary (<1 MET), moderate (3–6 METs) or 
vigorous activity (>6 METs). 

Statistical analysis 
 
Data were analysed using SPSS version 12.0 for Windows (SPSS Inc. Headquarters, 
Chicago, IL, USA). A conservative approach to the statistical analysis (i.e. non-
parametric Spearman rank correlation analyses) was chosen. To examine the real 
threat value of stair climbing to people with CFS, the mean expected symptom 
increase following stair climbing was compared with the mean expected symptom 
increase following the remaining tasks using the non-parametric Wilcoxon signed 
rank test. Likewise, changes in symptom severity following stair climbing were 
assessed using the non-parametric Wilcoxon signed rank test. The level of 
significance was set at p < 0.05, but when appropriate adjusted to the 0.01 level to 
account for potential type I errors (e.g. when using multiple correlations). 

RESULTS 

Threat control 
 
The mean expected pain increase following stair climbing was higher than the mean 
expected pain increase following the 10 remaining tasks (a 10-minute walk on a flat 
surface, 15-minute ironing, a 2-minute run, 30-minute reading, 2 floors of stair 
climbing and descending, washing dishes, preparing a meal, driving a car for 30 
minutes, 30-minute computer work and 15-minute gardening) (49.3 ± 27.4 vs. 
34.5 ± 19.0; p = 0.04). There was a trend towards a higher expected fatigue increase 
following stair climbing when compared to the expected fatigue increase following 
the remaining tasks (59.9 ± 29.0 vs. 46.2 ± 18.5; p = 0.079). Hence, stair climbing 
seems to be more threatening than the remaining tasks to the participants with CFS 
studied here. 

Does symptom severity change following stair climbing in CFS? 
 
There was no change in symptom severity from baseline to 24 hours or 7 days post-
stair climbing (p > 0.01). This accounts for the total score and the 19 individual 
symptoms included in the CFS Symptom List. 

Are symptom expectancies and kinesiophobia related to stair climbing 
performance in CFS? 
 
Table II displays the descriptive statistics of the kinesiophobia and stair climbing 
data. Symptom expectancies were unrelated to kinesiophobia, fatigue catastrophizing 
or stair climbing performance (Table III). Likewise, the differences between 
anticipated and experienced fatigue/pain increasing following stair climbing were 
unrelated to kinesiophobia, fatigue catastrophizing or stair climbing performance. 
However, kinesiophobia (i.e. both the TSK-CFS and TS-fatigue total scores) and 
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fatigue catastrophizing were strongly related (ρ = 0.6) to stair climbing performance 
(i.e. the time required to complete the threatening activity). 

[TABLE 2][TABLE 3] 
No associations between heart rate variables and kinesiophobia or catastrophizing 
were observed (Table III). The percentage of the age-predicted maximal heart rate 
achieved at the completion of the stair climbing task ranged between 56 and 85, 
implying that the stair climbing to people with CFS corresponds to an exercise power 
at the frontier between endurance and resistive exercise. 

Are kinesiophobia and fatigue catastrophizing related to daily physical activity 
in CFS? 
Kinesiophobia (i.e. both the TSK-CFS and TS-fatigue total score) and fatigue 
catastrophizing were unrelated to physical activity variables of the first day following 
stair climbing or the summed physical activity data of the 7 days following stair 
climbing (p > 0.01). 

Validity of the TSK-CFS vs. TS-fatigue for measuring kinesiophobia in CFS 
The total scores of the TSK-CFS and TS-fatigue were closely and positively related 
to one another (ρ = 0.74; p < 0.001), supporting the concurrent validity of both 
measures and suggesting that they measure the same underlying construct (i.e. 
kinesiophobia). Neither of the measures was related to symptom expectancies 
following stair climbing or the difference between anticipated and experienced 
symptoms following stair climbing (p > 0.01). As explained above, both measures 
were strongly related to stair climbing duration (Table III), supporting their criterion 
validity. 

DISCUSSION 

Threat control 
Based on the threat control analysis, it is concluded that stair climbing represents a 
threatening task to the people with CFS studied here. This is important as the study 
of fear (i.e. kinesiophobia or irrational fear of movement) requires a threatening 
stimulus. Hence, the outcome of the threat control analysis supports the internal 
validity of the study. 

Does symptom severity change following stair climbing in CFS? 
There was no change in symptom severity from baseline up to 7 days post-stair 
climbing. Hence, stair climbing did not trigger a symptom flare in the patients 
studied here. This is important as previous studies revealed that a submaximal 
exercise, or even a self-paced and physiologically limited bicycle or walking bout, 
triggers a severe relapse in patients with CFS [1–3,30,31]. The present study shows 
that people with CFS can easily perform a daily physical activity, perceived by 
themselves as threatening, without triggering symptom flares. This finding can be 
used to convince people with CFS of undertaking such a threatening task during 
treatment programs like graded activity or graded exposure [32]. It also underscores 
the importance of restructuring the beliefs of CFS patients about the relationship 
between activity and symptoms. 
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Are symptom expectancies and kinesiophobia related to stair climbing 
performance in CFS? 
Previously, we reported that in Dutch people with CFS, performance during stair 
climbing is related to higher momentary and expected fatigue levels and focusing on 
bodily symptoms and fatigue catastrophizing influence expected fatigue levels [16]. 
The present study reveals that kinesiophobia and fatigue catastrophizing, but not 
symptom expectancies, are strongly related to stair climbing performance in Belgian 
people with CFS. These data underscore the importance of kinesiophobia and fatigue 
catastrophizing for performing threatening and physical demanding tasks in everyday 
life of people with CFS. 
The major findings from our study of Dutch patients with CFS [16] are replicated in 
this study of Belgian patients with CFS. However, performance during stair climbing 
was unrelated to higher momentary and expected fatigue levels in Belgian people 
with CFS, which contradicts the findings from the Dutch sample. The observed 
differences between Dutch and Belgian patients with CFS might be due to a number 
of factors. First, cross-cultural differences might explain some of the discrepancies. 
Cognitions and beliefs might differ across countries, as they might vary depending 
on the local health care system or even the media coverage of the illness. A second 
possible explanation entails the applied study methods. Although care was taken to 
apply the same methodology in Belgium and the Netherlands, it was impossible to 
completely standardize the stair climbing protocol (i.e. the stairs differed in size, 
which might alter the severity of the task slightly). Third, CFS represents a 
heterogeneous disorder. This becomes particularly important in studies with a 
relatively small sample size. Fourth, although care was taken to standardize the 
instructions provided by the researchers in both centres, even small differences in 
verbal tone or expression might alter the patient’s expectations. Finally, the Belgian 
patients with CFS, on an average, did not overestimate the symptom changes 
following stair climbing (as evidenced by the very small mean difference between 
anticipated and experienced fatigue/pain following stair climbing − Table II). 

Are kinesiophobia and fatigue catastrophizing related to daily physical activity 
in CFS? 
 
Previous studies suggested that high fatigue expectations are related to low physical 
activity levels in people with CFS [12], which suggests that people with CFS try to 
prevent symptoms by avoiding physical activity. The data from the present study 
indicate this to be the case for threatening physical activities such as stair climbing 
but not for physical activity in general. Neither kinesiophobia nor fatigue 
catastrophizing is associated with daily physical activity in patients with CFS. This is 
important for treatments aiming at increasing daily physical activity level in patients 
with CFS (as typically done in graded activity programs). From the data presented 
here, diminishing kinesiophobia and fatigue catastrophizing appears only relevant for 
targeting physical activities that are perceived as threatening, and not for increasing 
work-related or social (physical) activities. This suggests that clinicians should first 
identify physical activities that are perceived as threatening, and then restructure the 
patient’s beliefs in relation to this threatening task specifically. Importantly, our 
results suggest that treatment for CFS should not address kinesiophobia or fatigue 
catastrophizing in general, or in relation to all sorts of physical activity. 
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Besides psychological factors, immune factors are known to impact upon symptom 
increases following physical activity in people with CFS. People with CFS respond 
to an exercise challenge with an enhanced complement activation [5,30], increased 
oxidative stress [1] and a defective adaptive response to oxidative stress [33,34]. 
More specifically, the body of people with CFS produces insufficient antioxidants 
and heat-shock proteins to protect the cells against the deleterious effects of reactive 
oxygen species which are typically augmented following exercise [33,34]. 

Validity of the TSK-CFS vs. TS-fatigue for measuring kinesiophobia in CFS 
 
This is the first study comparing two different measures for assessing kinesiophobia 
in people with CFS. While the TS-fatigue measures fatigue-related kinesiophobia, 
the TSK-CFS measures fear of worsening the overall symptom complex (including 
fatigue, pain, concentration difficulties, etc.) due to physical activity. Regretfully, the 
study findings do not allow to draw firm conclusions regarding the utility or validity 
of one measure over the other. Data in support of the validity (concurrent and 
criterion validity) of both measures were provided. Hence, this study adds to the 
body of evidence supporting the psychometric properties of the TSK-CFS. Indeed, 
extensive work supporting its internal consistency, test-retest reliability, congruent, 
convergent and content validity in CFS patients has been provided [10,18]. For the 
TS-fatigue, data supporting its internal consistency have been provided, and its 
construction was based on a varimax rotated factor analysis [16]. Thus, more work is 
required to identify the most convenient measure for assessing kinesiophobia in 
people with CFS. 
At present, the use of both measures can be advocated. Clinicians can use the TSK-
CFS for assessing the fear of patients with CFS to exacerbate their symptoms 
(including pain, fatigue and brain fog) due to physical activities. Likewise, clinicians 
can use the TS-fatigue for assessing the fear of patients with CFS to exacerbate their 
fatigue level due to physical activities. 

Study strengths and limitations 
 
The use of a physical demanding task which everyone is familiar with, the 
established threat value of the task, the use of measures with established 
psychometric properties, the 1-week follow-up of symptom severity and real-time 
physical activity monitoring are important study strengths. The replication of some 
of the findings from the Dutch part of this international multicentre study [16] 
supports the validity of both studies for examining the role of kinesiophobia and 
catastrophizing in people with CFS. The sample size accounts for the a priori sample 
size calculation and generates a study power of 0.90. On the other hand, the sample 
size was too low to enable the use of more sophisticated statistical methods like 
regression analysis and structural equation modelling. In addition, a clear 
experimental design would imply the cross-over randomization of patients to either a 
threatening or non-threatening physical activity. 

CONCLUSIONS 
 
In summary, kinesiophobia and fatigue catastrophizing are strongly associated to 
poorer stair climbing performance in Belgian people with CFS. These findings 
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underscore the importance of kinesiophobia and fatigue catastrophizing for 
performing threatening and physical demanding tasks in everyday life of people with 
CFS. At the same time, these findings refute a cardinal role for kinesiophobia and 
fatigue catastrophizing in determining daily physical activity level of people with 
CFS. 
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FIGURES AND TABLES 
 
Figure 1. Flow diagram of the study. CDC, center for disease control and prevention; 
CFS, chronic fatigue syndrome; SF-36, Medical Outcomes Short Form 36 Health 
Status Survey; shortened TS-fatigue, shortened version of the Tampa scale for fear of 
fatigue; CIS, Checklist 
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Individual Strength; TSK-CFS, Tampa scale kinesiophobia version CFS; 
J-FCS, Jacobson-Fatigue Catastrophizing Scale. 
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