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Objective: To evaluate the effects of a cognitive behavioural 
training programme and a physical activity programme for 
patients with stress-related illnesses. 
Design: In a randomized controlled study, patients were al-
located randomly to 1 of 3 groups, where group 1 partici-
pated in a cognitive behavioural training programme, group 
2 participated in a physical activity programme, and group 
3, the control group, was offered usual care for the course of 
the study. 
Subjects: A total of 75 patients participated in the study. 
They had been on sick leave for at least 50% of the time for 
between 1 month and 2 years due to stress-related illnesses. 
Methods: Measurements of autonomic activity, pressure-pain 
thresholds and subjective ratings of health and behaviour 
were made before and after a 10-week intervention period, 
and at 6 and 12 months after the intervention. 
Results: Minor differences in autonomic activity and pressure- 
pain thresholds were found between the groups immediately 
after the intervention. At the 6- and 12-month follow-up as-
sessments, the differences were no longer present. Patients 
in the cognitive behavioural training group improved their 
ratings of general health compared with the physical activity 
group throughout the study. 
Conclusion: The study showed little difference in the effect of 
cognitive behavioural training and physical activity, compared 
with usual care, for patients with stress-related illnesses.
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INTRODUCTION

Stress-related illnesses are common, often leading to long-
term sick leave (1, 2). Patients with stress-related illnesses 
generally complain of fatigue, sleep disturbance, concentration 
difficulty, musculoskeletal pain and depression (2–4). In the 
present study, stress-related illnesses are defined as illnesses 
characterized by stress-related symptoms, such as emotional 

and physical fatigue, cognitive difficulty, sleep disturbance, 
somatic pain and depression.

Previous studies that have investigated the effects of cogni-
tive behavioural training programmes on patients with chronic 
pain have shown promising results in helping patients to 
manage their pain and return to work (5). Studies have also 
shown positive effects of cognitive behavioural interventions 
for patients with chronic fatigue syndrome, mainly on physical 
functioning and ratings of fatigue (6). Since everyday stress 
may create a sense of time urgency, a need to accomplish 
more in less time, and increased aggressiveness, which are 
aspects of type A behaviour (7), it seems reasonable that 
behavioural approaches to reduce type A behaviour may 
improve symptoms of stress. Cognitive behavioural training 
programmes may thus be beneficial to patients with stress- 
related illnesses, in introducing the patients to positive coping 
strategies and stimulating reflection and understanding of their 
behaviour in different situations.

Research also indicates that regular physical activity can 
reduce stress-related symptoms (8, 9). Thus, for patients with 
stress-related illnesses, appropriate physical activity might not 
only improve their fitness, but also diminish their symptoms of 
anxiety, depression, and sleep disturbances (10). In a review 
of physical exercise in patients with fibromyalgia, chronic 
pain and chronic fatigue syndrome, Mannerkorpi & Iversen 
(11) suggested that pool exercise may alleviate the patients’ 
symptoms of distress, and that aerobic exercise may improve 
their physical functioning and reduce tenderness. Due to the 
similarity in symptoms between these patients and patients 
with stress-related illnesses, this may also apply to the latter 
patient group.

Although patients’ own assessments of treatment effects are 
important for the evaluation of rehabilitation programmes, they 
are subjective and influenced by a number of factors, such as 
the patients’ expectations of the treatment (12). Therefore,  
objective methods of assessment could provide useful informa-
tion about the effects of rehabilitation programmes on symptom 
severity. In a previous study on patients with stress-related 
illnesses (4), we found signs of higher autonomic reactivity to 
standardized laboratory tasks in patients compared with healthy 
control subjects. The patients also had lower pressure-pain 
thresholds in the shoulders and lower back than their healthy 
counterparts.
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The aim of the present study was to evaluate the effects of 
a cognitive behavioural training programme and a physical 
activity programme, compared with usual care, for patients 
with stress-related illnesses. Post-intervention effects on physi-
ological and psychological symptoms and return-to-work were 
followed up for 12 months.

METHODS
Subjects
A total of 75 patients (15 men and 60 women, aged 44 years (standard 
deviation (SD) 9)) were included in the study. They were selected on the 
basis of their illness certificate, issued by their primary care physician, 
and included in the study if they met the following inclusion criteria: 
(i) 25–60 years of age; (ii) on sick leave for at least 50% of the time for 
between 1 month and 2 years; and (iii) stress-related diagnoses stated 
as the cause of the sick leave. Patients were excluded from the study if 
the certificate indicated that they had any cardiovascular or neurological 
disease, thyroid disease, diabetes type 2, major depressive disorder, or 
if they were suffering from substance abuse (e.g. alcohol). An expert 
panel, consisting of a physician, a physiotherapist and a psychiatrist, 
made the decision of including patients in the study group. The most 
common medications taken by the patients were anti-depressants (21 
patients), anti-hypertensives (8 patients) and sleeping pills (5 patients). 
Patients’ diagnoses usually consisted of a stress-related characterization 
of the illness, followed by an extended description of the symptoms, 
for example “Stress-related complaints: sleep disturbances, headache, 
somatic pain”. The most common symptoms of the 75 patients in the 
study are summarized in Table I. All patients were given verbal descrip-
tions of the study design and the examination protocol before giving their 
informed consent to participate. The study was approved by the ethics 
committee at the University of Umeå (project no. 01–132).

Study design
This was a randomized controlled study. Upon inclusion in the study, 
all patients performed an experimental test procedure (see below). Each 
patient was then allocated to 1 of 3 groups according to a computer-
generated allocation schedule. Group 1 participated in a cognitive 
behavioural training programme, group 2 participated in a physical 
activity programme, and group 3, the control group, received usual 
care throughout the study. After a 10-week intervention period, the test 
procedure was repeated, and follow-up tests were performed at 6 and 
12 months after the intervention. The study was repeated successively 
so that each group contained approximately 8–10 patients, giving a 
total of 28 patients in the cognitive behavioural training programme, 
23 patients in the physical activity programme and 24 patients in the 
control condition.

Interventions
Cognitive behavioural training. The cognitive behavioural training 
programme focused on cognitive restructuring to improve participants’ 

self-care behaviour (strategies for coping with negative emotions, daily 
routines with regular relaxation and physical activity, and eating and sleep-
ing habits) and social support (building a support network) (5, 6, 13). It 
comprised 2 three-hour group sessions per week for 10 weeks, and was 
based on a manual (14) that was given to all participants. The sessions 
contained educational elements in the form of seminars, group discussions, 
and required daily practice of skills. Table II summarizes the content of the 
cognitive behavioural training programme. During the programme, each 
participant formulated a life-guiding plan, and actively participated in the 
supporting network of the group. The sessions were led by a stress-man-
agement consultant (K.S.), with experience of rehabilitation of patients 
with stress-related illnesses. The cognitive behavioural training group 
assembled at 1.5, 3 and 6 months after the intervention.

Physical activity. Participants in the physical activity group were of-
fered 2 exercise sessions per week for 10 weeks. One of the sessions 
followed a rehabilitation programme with low-intensity exercises in 
a warm water pool (32°C) (11). Prior to this session, the participants 
met with the group leader to discuss their progress, and the difficulties 
they were facing during exercise. For the other session, the partici-
pants chose an exercise (e.g. strength training, swimming, aerobics or 
walking) in consultation with the group leader, a physiotherapist with 
experience of rehabilitation of patients with stress-related illnesses. 
During the intervention, each participant kept a diary of their physical 
exercise. The physical activity group assembled at 1.5, 3 and 6 months 
after the intervention.

Table I. Summary of the most common symptoms of the 75 patients. Since 
each patient may experience more than one symptom, the total frequency 
of symptoms may exceed the number of patients included in the study.

Symptoms Frequency

Functional depression 25
General fatigue 17
Sleep disturbances 12
Somatic pain 10
Concentration difficulties 6
Headache 4
Anxiety 4

Table II. The cognitive behavioural training programme. Each session 
contained an educational element, and a task was given as homework. 
The subsequent session started with a group discussion about the 
homework, followed by an educational part, then new homework was 
given to the participants. During the 10week intervention period, the 
participants kept a homework diary.

Session Main topics covered

1 Introduction
2 Stress, definitions and consequences
3 Stress and burn-out
4 Stress and personality (type A, B and D), coping strategies
5 Self-care behaviour (part a: diet), relaxation techniques
6 Introduction to Qigong, relaxation techniques
7 Self-care behaviour (part b: physical activity), relaxation 

techniques,
building a supporting network within the group

8 Invited speaker with own experience of stress-related 
illness, relaxation techniques

9 Introduction to how the brain works regarding emotions, 
relaxation techniques

10 Anxiety and depression, relaxation techniques
11 Anxiety and depression, emotional coping strategies, 

relaxation techniques
12 Introduction to Feldenkrais, stress management exercises, 

relaxation techniques
13 Existential issues, relaxation techniques
14 Life-guiding plan, relaxation techniques
15 How to set goals, stress management exercises, relaxation 

techniques
16 Awareness of and coping with emotions, stress management 

exercises, relaxation techniques
17 Formulating goals, stress management exercises, relaxation 

techniques
18 Life-guiding plan, stress management exercises, relaxation 

techniques
19 Completing the life-guiding plan, relaxation techniques
20 Concluding remarks, focusing on where to go from here, 

relaxation techniques
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Control condition. Participants in the control group were offered 
usual care provided by the Swedish social insurance system during 
the course of the study. They were promised treatment after the study 
was completed.

Experimental test procedure
The test procedure comprised 3 parts, all of which were performed on 
one occasion in a laboratory. Subjects performed tests of autonomic 
regulation and algometric tests, and completed questionnaires about 
physical and mental health and behavioural patterns, in randomized 
order. Each subject was given the same order of measurements 
throughout the study, and the experimenters were not informed of the 
group to which the subjects belonged. A detailed description of the test 
procedure and measurements has been given previously (4).

Autonomic regulation tests
Subjects performed mental arithmetic (2.0 min), handgrip (1.7 min), 
and deep breathing at a rate of 6 breaths/min (1.2 min). The tasks were 
presented in randomized order, with rest periods in between, but each 
subject was given the same order of tasks throughout the study. Dur-
ing the rest periods and tasks, as well as during an initial rest period 
(5 min), an electrocardiogram was recorded from the wrist-thorax 
derivation with the ground electrode on the left elbow, and respira-
tion rate was monitored through a strain gauge wrapped around the 
chest. Skin blood flow was measured with photoplethysmography in 
the left index finger. Electrodermal activity (EDA) was assessed by 
the skin-conductance method where 0.5 V was applied to the skin via 
electrodes that were placed on the thenar and hypothenar of the left 
hand. Beat-to-beat blood pressure was measured with finger cuffs 
that were placed around the subject’s left middle and ring fingers 
(Portapres Model–2, TNO TPD Biomedical Instrumentation, The 
Netherlands). All data were sampled simultaneously at 2 kHz using 
a multi-channel polygraph (LABLINC V System, Coulbourn Instru-
ments, PA, USA).

The recordings were processed in Spike 5 (Cambridge Electronic 
Design Ltd, Cambridge, UK), and heart rate variability analyses were 
performed in Matlab 6.5 (Mathworks Inc., Natick, MA, USA). For each 
experimental stage (rest periods and tasks), intervals of ≥ 90 consecu-
tive heartbeats were analysed. The heart rate was re-sampled at 5 Hz 
after cubic spline interpolation, and spectral analysis was performed 
using autoregressive (AR) modelling of order 16–70 after linear trend 
removal. Model coefficients were estimated by the least squares method 
(15). From the spectrum, the spectral density of the low frequency (LF, 
0.04–0.15 Hz) and high frequency (HF, 0.15–0.40 Hz) components was 
calculated (16). The respiratory signal was re-sampled at the occurrence 
of each QRS complex, and spectral analysis was performed as described 
for heart rate (AR order 19–40). The peak frequency was used as an 
estimate of respiration rate. Skin blood flow was assessed by the recti-
fied photoplethysmogram signal area. Electrodermal responses were 
identified throughout the recording as any change in skin conductance 
higher than 3 times the standard deviation (3 × SD). The area under the 
rectified signal was also calculated. Due to repeated technical problems 
during data collection, the blood pressure measurements were excluded 
from the analysis. For the remaining measures, reactivity indices for 
the tasks were calculated as the value during the task minus the value 
during the rest period immediately before the task.

Algometric measurements
Pressure-pain thresholds in the trapezius pars descendens were as-
sessed by applying a pressure algometer (Somedic Production AB, 
Sollentuna, Sweden) approximately half way between C7 and the 
acromion, while the subject was sitting in an upright position. For the 
erector spinae muscle, the algometer was applied on the muscle belly 
at the level of L3–L4, while the subject was lying in prone position. 
Pressure was increased at a rate of approximately 50 kPa/cm2/sec, and 
subjects pressed a button as soon as the pressure sensation became a 
pain sensation. The pressure value was then registered by the exam-

iner. Measurements were performed bilaterally by alternating between 
the left and right side. For each measurement location, 5 algometric 
recordings were obtained. These recordings were sorted by size, and 
the smallest and largest values were excluded from further analysis. 
From the remaining 3 recordings, a mean value was computed and 
used as outcome measure.

Questionnaires
Subjects completed the Short Form 36 Item Health Survey (SF-36) 
(17, 18) to assess their general physical and mental health, the Shirom-
Melamed Burnout Questionnaire (19) for the assessment of different 
aspects of burn-out, the Coping Resources Inventory (CRI) (20) of 
perceived resources during stressful situations, a short version of 
the Jenkins Activity Survey (JAS) (21) containing questions about 
behavioural patterns, and the Karolinska Sleep Questionnaire (KSQ) 
(22) to assess sleep quality and sleep complaints. At the time of the 
first test procedure (i.e. before the intervention), subjects rated their 
expectations of cognitive behavioural training and physical activity, 
respectively, as well as their expectations of their health in general 
on 7-point rating scales.

The SF-36 items were summarized in 8 indices (i.e. physical func-
tioning, physical role limitation, pain, general health, vitality, social 
functioning, emotional role limitation and mental health), according 
to the SF-36 manual (SF-36 Health Survey: Manual & Interpretation 
Guide). For the Shirom-Melamed Burnout Questionnaire, indices for 
burn-out, tension, listlessness and cognitive difficulties were calculated 
(23, 24). The CRI items yielded indices for measuring resources in 
5 domains: cognitive, social, emotional, spiritual/philosophical, and 
physical (20), and a mean value of the 11 items in JAS was calculated 
and used as a JAS index. Finally, 2 KSQ indices were computed by 
averaging the items of Disturbed sleep and Awakening (25). The con-
structed indices had Cronbach’s α > 0.7, with the exception of the CRI 
index "spiritual/philosophical", which had a value of 0.64.

Statistical analysis. Statistical analyses were performed in SPSS 
11.0 (SPSS Inc., Chicago, IL, USA). Baseline characteristics were 
compared between patient groups using parametric or non-para-
metric analyses of variance, depending on the distribution of data. 
For the autonomic reactivity indices, repeated-measures analyses of 
variance with Time and Task as within-subjects variables, and Group 
and Gender as between-subjects variables were employed to assess 
changes over time. Similarly, repeated-measures analyses of variance 
with Time, Group and Gender as variables were performed for the 
algometric measurements and the questionnaire ratings. Whenever the 
sphericity assumption was not met, the Huynh-Feldt correction was 
used. Finally, the number of patients working part-time or full-time 
throughout the study was compared between groups with χ2 tests. In 
all tests, p < 0.05 was considered significant. Due to the large number 
of tests performed, Holm’s sequentially rejective procedure was used 
to adjust for multiple tests (26).

Power analyses showed that 75 subjects would be sufficient for de-
tecting minimum group differences in reactivity of 5 beats/min in heart 
rate, 21 seco2 in heart rate variability, 5 responses/min and 4 µS/min 
in EDA, 19 arbitrary units (a.u.)/min in skin blood flow, 4 breaths/min 
in respiration rate, as well as 165 kPa in algometric measurements, 
26% in SF-36 ratings, 6 units in CRI ratings, 0.5 and 1.0 units in JAS 
and KSQ ratings, respectively, and 1.5 in Shirom-Melamed Burnout 
Questionnaire ratings, with statistical power of at least 0.95. Data are 
presented in the text and tables as mean and SD, and in the graphs as 
mean and standard error of the mean (SEM).

RESULTS

Of the 75 patients, 15% (2 men and 9 women) decided to 
withdraw during the course of the study (8 patients withdrew 
during the intervention period, 2 patients withdrew by the 
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6-month follow-up assessment, and one patient withdrew by 
the 12-month follow-up assessment). Eight of the patients who 
withdrew were from the cognitive behavioural training group, 
one from the physical activity group, and 2 from the control 
group. Demographic characteristics of all patients are shown 
in Table III. No differences were found between those patients 
who completed the study and those who did not (p > 0.05).

During the intervention period, patients in the cognitive 
behavioural training group attended 19 (SD = 1) out of 20 
sessions. The majority of the patients (74%) also reported 
having put their knowledge into practice by the end of the 
programme. In the physical activity group, patients participat-
ed in 8 (SD = 2) of 10 pool exercises, and reported a higher 
level of physical exercise than patients in the cognitive behav-
ioural training group at all follow-up occasions (χ2(2) > 6.2, 
p < 0.046). There were no differences between the groups in 
patients’ expectations of the treatment received (χ2(1) = 0.06, 
p = 0.801). In addition, there were no differences between the 
3 patient groups in their expectations of their health in the near 
future (χ2(2) = 1.03, p = 0.597).

Autonomic activity
When the autonomic variables during the initial rest period 
at the first measurement occasion were compared between 
the 3 patient groups, no significant differences were found 
(p > 0.05). For the autonomic reactivity indices, differences 
between the patient groups were found in heart rate variabil-
ity (low, high, and total spectral density) in response to deep 
breathing (LF: F(2,68) = 4.2, p = 0.020; HF: F(2,68) = 3.7, 
p = 0.031; Total: F(2,68) = 4.4, p = 0.016). Patients who were 
later allocated to the cognitive behavioural training group had 
higher reactivity than the control group patients. 

At the second measurement occasion, i.e. after the interven-
tion period, the patients showed lower heart rate reactivity to 
the tasks (HR: F(1,56) = 26.6, p < 0.001; LF: F(1,57) = 8.6, 
p = 0.005; HF: F(1,57) = 11.2, p = 0.001; Total: F(1,57) = 

13.8, p <0.001), and to the mental arithmetic task in particular 
(HR: F(2,112) = 5.3, p = 0.006), than before the intervention. 
For patients in the cognitive behavioural training group, a 
stronger electrodermal response to deep breathing was ob-
served, compared with patients in the physical activity group 
(F(4,99) = 2.8, p = 0.037). Furthermore, patients in the cogni-
tive behavioural training group exhibited reduced heart rate 
variability in response to deep breathing than the other patient 
groups, compared with before the intervention (LF: F(3,96) 
= 3.2, p = 0.022; HF: F(3,85) = 3.7, p = 0.014; Total: F(3,92) 
= 3.3, p = 0.022). The previously observed group differences 
in heart rate variability in response to deep breathing were no 
longer present (ANOVA, p > 0.05).

The immediate effects of the intervention period remained 
at 6 and 12 months after the intervention. Overall, the patients 
exhibited a relative decrease in autonomic reactivity to the 
tasks (HR: F(3,153) = 17.1, p < 0.001; EDA area: F(3,137) 
= 6.0, p = 0.001; EDA responses: F(2,124) = 8.2, p < 0.001). 
For patients in the cognitive behavioural training group, the 
effect of deep breathing on their heart rate variability was lower 
than before the intervention (HF: F(8,213) = 2.6, p = 0.009). 
After correcting for multiple tests, only the overall decrease in 
autonomic reactivity over time remained significant.

Autonomic activity during the initial rest periods also 
changed significantly over time. Throughout the study, EDA de-
creased (EDA area: F(3,152) = 3.1, p = 0.029; EDA responses: 
F(2,123) = 26.5, p < 0.001), and skin blood flow increased 
(F(3,156) = 2.7, p = 0.045). No differences between patient 
groups were found (p > 0.05). 

Pressurepain thresholds
Initial algometric recordings revealed no differences in pres-
sure-pain thresholds between the patient groups (p > 0.05). 
Immediately after the intervention period, all the groups dem-
onstrated lower pressure-pain thresholds in the right trapezius 
(F(1,56) = 7.5, p = 0.008) (Fig. 1). Patients in the control 
group also showed lower pressure-pain thresholds in erector 
spinae compared with the treatment groups (right: F(2,56) = 
3.4, p = 0.041).

At 6 months after the intervention, the patients’ pressure-
pain thresholds in trapezius had increased (right: F(2,97) = 3.5, 
p = 0.039), and the previously observed group differences were 
no longer present (F(4,104) = 0.6, p = 0.634). Similar results 
were found at 12 months after the intervention. When correcting 
for multiple tests, only overall time effects remained significant.

Subjective ratings
No significant differences in questionnaire ratings were found 
between the patient groups at the first measurement occasion 
(p > 0.05). After the intervention period, patients’ SF-36 rat-
ings of physical role limitations, bodily pain, vitality, social 
functioning and mental health had improved (p < 0.05). Pa-
tients also rated lower levels of burn-out (Burnout: F(1,61) = 
10.0, p = 0.002; Tension: F(1,61) = 20.3, p < 0.001; Cognitive 
difficulties: F(1,61) = 6.4, p = 0.014, Fig. 2), and weaker type 
A behavioural pattern (Before: 2.8 (SD = 0.4); After 2.7 (SD 

Table III. Demographic characteristics of the patients in the cognitive 
behavioural training group, the physical activity group, and the control 
group.

Cognitive 
behavioural
(n = 28)

Physical 
activity
(n = 23)

Control
(n = 24)

Age, years (mean (SD)) 44 (8) 44 (10) 44 (9)
Height, cm (mean (SD)) 171 (8) 170 (8) 169 (6)
Weight, kg (mean (SD)) 70 (12) 75 (17) 76 (11)
Smoking, n (%)

Present smoker 3 (11) 1 (4) 1 (4)
Non-smoker 25 (89) 22 (96) 23 (96)

Smokeless tobacco use, n (%)
Yes 7 (25) 4 (17) 4 (17)
No 21 (75) 19 (83) 20 (83)

Marital status, n (%)
Unmarried 2 (7) 2 (8) 0 (0)
Married/cohabiting 20 (72) 19 (83) 19 (79)
Divorced 6 (21) 2 (9) 5 (21)

Sick leave duration, months 
(mean (SD))

9 (7) 9 (7) 8 (6)
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= 0.4); F(1,61) = 7.9, p = 0.007) than before the intervention. 
Significant group differences were found in SF-36 ratings of 
general health (F(2,59) = 3.8, p = 0.027), where the cognitive 
behavioural training group showed an improvement compared 
with the physical activity group. Furthermore, patients in 
the cognitive behavioural training group reduced their burn-
out ratings compared with the control group (F(2,61) = 3.9, 
p = 0.024). There were no differences in patients’ CRI ratings, 
compared with the first measurement occasion (p > 0.05).

At the 6-month follow-up assessment, patients’ ratings of 
physical and mental health, burn-out, and behavioural pat-
terns continued to improve. They also reported having fewer 
sleep disturbances (Disturbed sleep: F(2,116) = 6.4, p = 0.002; 
Awakening: F(2,116) = 4.0, p = 0.020; Fig. 3). Patient groups 
no longer differed in ratings of burn-out (F(4,116) = 1.3, 
p = 0.062), but patients in the cognitive behavioural training 
group had higher ratings of general health than patients in the 

physical activity group (F(4,112) = 3.4, p = 0.011). No differ-
ences between the patient groups were found in CRI ratings 
(p > 0.05). At 12 months after the intervention, similar results 
were found. After correcting for multiple tests, only overall 
time effects remained significant.

The number of patients working part-time or full-time did 
not differ between the groups before or after the interven-
tion period (χ2(2) < 2.9, p > 0.230, Table IV). When logistic 
regression analyses were employed to assess whether any of 
the initial measures could explain patients’ improvement at 
12 months after the intervention, the results showed that pa-
tients’ expectations of their health as well as their CRI ratings 
of perceived resources in the cognitive domain significantly 
explained their return-to-work (Expectations: p = 0.018; CRI 
cognitive: p = 0.044). Higher ratings of expectation of health 
and cognitive resources increased the probability of having 
returned to work by 12 months after the intervention period 

Fig. 1. Mean values of pressure-pain thresholds 
in trapezius and erector spinae for patients in the 
cognitive behavioural training group (CBT), the 
physical activity group (PA), and the control 
group (C). The T bars represent +1 standard 
error of the mean.

Fig. 2. Mean values of ratings in Shirom-Melamed 
Burnout Questionnaire (BQ) for patients in the 
cognitive behavioural training group (CBT), the 
physical activity group (PA), and the control 
group (C). High values correspond to high levels 
of burn-out. The T bars represent +1 standard 
error of the mean.
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(Odds ratio and confidence interval: Expectations 2.54 [1.17 
– 5.50]; CRI cognitive: 1.13 [1.00 – 1.28]).

Confirmatory analyses
Throughout the course of the study, some patients engaged in 
other treatments or changed their medication. To avoid con-
founding effects of such changes on the outcome of the cogni-
tive behavioural training programme and the physical activity 
programme, all analyses were performed on a subset of patients 
(23%) who did not engage in other treatments or changed their 
medication during the study. The results were largely similar 
to those found previously. However, some CRI ratings now 
improved significantly over time (Philosophical: F(3,24) = 3.6, 
p = 0.028; Physical: F(3,24) = 5.9, p = 0.004), and patients in 
the cognitive behavioural training group rated a higher level of 
coping resources than patients in the physical activity group 
(Cognitive: F(6,24) = 2.9, p = 0.029). They also reported weaker 
type A behavioural patterns than patients in the physical activ-
ity group, compared with before the intervention (F(2,9) = 6.7, 
p = 0.016). At 6 and 12 months after the intervention, patients in 
the physical activity group were more likely to be on sick leave 
than patients in the other groups (χ2(2) > 8.2, p < 0.017).

Additional analyses were performed on patients without 
prescribed medication (44%). The results were similar to those 
obtained in the original analyses.

DISCUSSION

When examining the effects of a cognitive behavioural 
training programme and a physical activity programme, as 
compared with usual care, for patients with stress-related 
illnesses, only minor differences were found. The number of 
patients returning to work did not differ between the groups 
throughout the study. Additional analyses revealed that the 

patients’ initial ratings of cognitive resources and expectations 
of health were informative measures of their return to work 
at 12 months after the intervention. The result underlines the 
need to incorporate patients’ expectations of their health in the 
rehabilitation process.

Autonomic activity
Throughout the study, the patients exhibited a relative decrease 
in autonomic reactivity to the tasks. This may suggest that the 
patients reduced their autonomic response to stressors in gen-
eral, or it may reflect a habituation to the experimental protocol 
used in the present study. In a previous study, we found that 
patients with stress-related illnesses reacted somewhat more 
strongly to the mental arithmetic and the handgrip task than did 
healthy control subjects (4). The fact that no difference in au-
tonomic reactivity to either mental arithmetic or handgrip was 
found between the patient groups in the present study might 
suggest that the outcome measures were not sensitive enough 
to detect small changes in autonomic reactivity, or that the 
treatments had no effect on the patients’ autonomic reactivity 
to these kinds of mentally and physically demanding tasks.

Our result differs from those of Vocks et al. (27), who found 
that patients with enhanced blood pressure reactivity who 
participated in a cognitive behavioural stress management pro-
gramme reduced their blood pressure reactivity to a mentally 
demanding task, compared with a control group who received 
progressive muscular relaxation training. Granath et al. (28), 
on the other hand, found that subjects with self-reported stress-
related problems improved regardless of whether they received 
cognitive behavioural therapy or yoga.

Pressurepain thresholds
In the present study, we found short-term, but not long-term, 
effects of cognitive behavioural training and physical activ-
ity on pressure-pain thresholds in erector spinae. The results 
are in agreement with previous studies of treatments for pain 
patients, where only minor changes in pressure-pain thresholds 
were reported (29, 30). Schreiber et al. (31) demonstrated 
higher pressure-pain thresholds in patients with major depres-
sion immediately after receiving electroconvulsive treatment. 
Unfortunately, no control group was included in that study, 
thus the observed change in pressure-pain thresholds cannot 
be attributed solely to the treatment.

After the intervention period, patients’ pressure-pain thresh-
olds in the trapezius muscle decreased. One explanation for 

Table IV. Number of patients working parttime or fulltime throughout 
the study in the cognitive behavioural training group (CBT, n = 28), 
the physical activity group (PA, n = 23), and the control group (C,  
n = 24).

Before
intervention

After
intervention

6 months
after intervention

12 months
after intervention

CBT 9 8 7 11

PA 4 6 9 8
C 4 9 11 12

Fig. 3. Mean values of ratings in the Karolinska 
Sleep Questionnaire (KSQ) for patients in the 
cognitive behavioural training group (CBT), the 
physical activity group (PA), and the control group 
(C). High values correspond to high levels of sleep 
disturbances. The T bars represent +1 standard 
error of the mean.
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this difference might be that the patients became more aware of 
their illness after entering the study. Another explanation might 
be that they experienced some discomfort following the first 
measurement, and therefore tended to press the button register-
ing the pressure-pain threshold sooner than the first time.

Subjective ratings
Although the ratings of burn-out differed between the cogni-
tive behavioural training group and the control group after the 
intervention, but not at the follow-up assessments, patients 
in the cognitive behavioural training group rated improved 
general health (SF-36) compared with patients in the physical 
activity group until 12 months after the intervention period. 
Jensen et al. (32) showed that female pain patients on sick 
leave who received cognitive behavioural therapy reported 
better SF-36 ratings (general health, mental health and social 
functioning) than patients who received “treatment-as-usual”. 
However, they found no difference in absenteeism from work 
between the treatment groups. Similarly, we found no effect 
of cognitive behavioural training or physical activity on pa-
tients’ sick leave.

In general, the results of the study showed an improvement 
in the control group of about the same magnitude as in the 
treatment groups over the 12-month follow-up period. It is 
possible that the attention given to these patients by perform-
ing the measurements affected the results obtained from this 
group. However, it is likely that this effect is equal between the 
3 groups, since the same attention was given to all patients. The 
small differences between the groups in autonomic activity, 
pressure-pain thresholds and subjective ratings that we found 
suggest little effect of the cognitive behavioural training pro-
gramme and the physical activity programme for the patients on 
these parameters. A reason for this may be that the patients had 
been on sick leave for a long time (~9 months) before entering 
the study. Marhold et al. (5) found that pain patients who had 
been on short-term sick leave (2–6 months) were more likely 
to return to work after participating in a cognitive behavioural 
return-to-work programme, compared with control group pa-
tients, than patients who had been on long-term sick leave (> 
12 months). Furthermore, the short-term sick leave patients 
rated better health after the programme than the long-term sick 
leave patients. In this study, we evaluated the effects of a cog-
nitive behavioural training programme and a physical activity 
programme, respectively. It may be that a combination of the 
2 programmes would have yielded better results, although it 
would have required more time and effort from the patients. It 
is also possible that by involving the patients’ workplaces to a 
greater extent in the rehabilitation, the probability of patients 
returning to work would increase.

There were some limitations to the present study that should 
be addressed. The selection of patients was based solely on 
what was specified in their illness certificate, issued by their 
primary care physician. Thus, patients’ own opinions of their 
illness were not considered in the screening process. Despite 
the fact that patients with diagnoses of major depressive dis-
order or cardiovascular disease were excluded from the study, 

some patients reported taking anti-depressants and anti-hyper-
tensives, suggesting a diverse management and treatment of 
these patients. The patients taking these medications, however, 
were evenly distributed across the groups. Due to the high pro-
portion of females among the patients, no gender differences 
were investigated. The over-representation of female patients 
may reflect gender differences in the reporting of stress-related 
symptoms (33, 34). More patients in the cognitive behavioural 
training group than in the other groups decided to withdraw 
from the study (cognitive behavioural training group: 29%; 
physical activity group: 4%; control group: 8%), which may 
have introduced bias in the results by having patients that are 
particularly sympathetic towards the received treatment in the 
cognitive behavioural training group. One may argue that the 
12-month follow-up period was short, when considering the 
patients’ history of sick leave. However, the inclusion of a 
control group of patients who were not offered any treatment 
during the study limited the follow-up assessment period due 
to ethical considerations.

In conclusion, this study showed little difference in the ef-
fect of cognitive behavioural training and physical activity, 
compared with usual care, for patients on long-term sick leave 
due to stress-related illnesses. Further studies are needed to 
determine whether either treatment, or a combination of the 
treatments, would be more suitable for patients with shorter 
sick leave or at earlier stages of the illness.
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