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Chronic pain is a very common disorder in western society with prevalence 
rates up to 55% and a high economic burden [1-3]. Although multidisciplinary 
treatment is considered beneficial for a variety of chronic pain problems, a 
substantial proportion of the population does not benefit at all and treatment 
effects are not always sustained in the long term [4, 5]. Therefore, finding ways to 
improve chronic pain management, especially long-term is clinically important. 
The components most often incorporated in multidisciplinary treatment 
programs are psychological approaches (such as cognitive-behavioral therapy), 
some form of physical activity, pain education, lifestyle training and relaxation 
[6]. One more recent component concerns improving body awareness (BA). A 
number of studies have shown that treatments specifically aimed at developing 
body awareness or treatments that incorporate at least developing BA might 
enhance treatment effects in patients with chronic pain [7-13]. However, many 
studies on the effects of BA interventions were preliminary suffering from 
methodological flaws, such as lack of randomization [9, 10, 12] or control groups 
[11]. Moreover, a theoretical foundation for BA or the BA intervention was often 
lacking. Furthermore, whether the intervention actually changed BA was often 
not measured, or the contribution of the BA component was not separately 
analyzed. These issues make it difficult to attribute effects to this specific  
component of treatment. 

One specific treatment that aims to influence body awareness is psychomotor 
therapy (PMT). PMT is an experience-based treatment, which combines 
movement-oriented and body-oriented activities [14]. Despite the fact that PMT 
is widely used in mental health care in the Netherlands, it is only marginally 
present in multidisciplinary pain rehabilitation programs and its effect in this 
context has not been investigated. If it could be demonstrated that combining an 
element that is easy to administer, not expensive and lacks side effects, such as is 
the case for PMT, is effective this would be particularly beneficial. 

Therefore, a cluster-randomized trial was conducted to evaluate short-term 
and long-term effects on health related quality of life (HRQOL), disability and 
depression of a multidisciplinary pain rehabilitation programme with and without 
specific treatment to enhance body awareness (PMT). 

In this study we defined body awareness as a multidimensional construct involving 
sensitivity and attentiveness to internal body signals (e.g., muscle tension, 
heartbeat, and fluttering in the stomach), overall body states (e.g., strained, 
relaxed), and of the body response to changes in the environment or emotions 
(e.g., acceleration of breathing rate when you get scared or tightening of muscles 
when someone gets too close to you) [15, 16].



208817-L-bw-vder Maas208817-L-bw-vder Maas208817-L-bw-vder Maas208817-L-bw-vder Maas

Summary and General discussion

123

7

By improving body awareness, patients learn to recognize and use body signals 
other than pain and to determine the physical and mental state they are in [17]. 
Being aware of the relation between physical and mental states in different 
contexts may lead to a better understanding of this information from the body, 
thereby increasing confidence in one’s body and oneself [18, 19]. Previous studies 
have found that learning to interpret body signals without negative thoughts 
and concomitant feelings can decrease catastrophizing [20] and increase self-
efficacy [11]. In figure 1 the hypothesized relation among the different process 
and outcome variables in this study is illustrated. We expect that enhancing body 
awareness has a positive effect on HRQOL, disability and depression and this 
effect is mediated by an increase in self-efficacy and a decrease in catastrophizing. 

Figure 1: Theoretical assumptions of the relations between the different variables.

The main aim of this thesis to determine the effect of adding PMT to treatment-
as-usual (TAU) in a multidisciplinary rehabilitation treatment for chronic pain. 
First, we evaluated two questionnaires that were supposed to measure two 
important treatment mediators, i.e. body awareness and pain self-efficacy. The 
psychometric properties of the Dutch translation of these questionnaires had 
not been investigated before. Second, we performed a randomized clinical trial 
to answer our most important question: “Does the short-term and long-term 
effect of a multidisciplinary rehabilitation treatment for chronic pain on HRQOL, 
disability and depression improve by adding PMT to its content?” Third, we 
studied the relation between changes in body awareness and improvement in 
HRQOL, disability and depression and whether body awareness was the working 
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mechanism in the difference between TAU+PMT and TAU. Fourth, because 
PMT is specifically aimed at increasing body awareness, we studied whether a 
subgroup of patients scoring low on body awareness showed larger differences 
in treatment gains in HRQOL, pain disability, depression, pain self-efficacy, pain 
catastrophizing and body awareness in a multidisciplinary treatment with PMT 
than without PMT. Finally, alongside the RCT, we studied the cost-effectiveness 
of adding PMT to TAU.

Summary of findings

Is the subscale Body Awareness of the Scale of Body Connection a reliable measure?
Body awareness has been defined in various ways [15] and there is no 
psychometrically strong and frequently used Dutch instrument that incorporates 
the multidimensionality of body awareness [21]. Mehling et al. [21] found only 
two psychometrically strong instruments that were used in more than a few 
studies, i.e. the Body Awareness Questionnaire [22] and the Body Consciousness 
Questionnaire [23]. However these instruments measure non-emotional physical 
cues such as hunger, fatigue, and energy level or focus on sensory awareness 
involving dry mouth, heartbeat, or a change in body temperature. These 
instruments do not take the connection between the sensory and mental state into 
account. Price and Thompson developed a self-report measure that did take this 
mind-body connection into account, the Scale of Body Connection (SBC) [16]. 
Mehling et al. [21] considered this measure to be second best after the previously 
mentioned measures. The SBC contains two subscales: ‘body awareness’ and 
‘body dissociation’. In this study the focus was on the concept of body awareness 
and consequently on the subscale ‘body awareness’. 

The study described in chapter 2 was the first study that examined the reliability 
of the subscale ‘body awareness’ of the SBC since its original publication [16] and 
it was also the first study to examine this in a clinical population. The scale was 
translated and the factor structure and reliability were examined in three different 
samples; sample of undergraduate students, which was randomly split in order to 
perform an exploratory and a confirmatory factor analysis, a sample of primary 
care patients who were seeking mental health support, and a sample of chronic 
pain patients from tertiary rehabilitation centers. Exploratory factor analysis in the 
student sample demonstrated a one-factor solution. Confirmatory factor analyses 
showed an adequate fit in the student sample, in primary care patients, and in 
chronic pain patients. Internal consistency and test-retest reliability were moderate 
to good for all samples. In conclusion, the results of this study support the use of 
the Dutch version of the subscale ‘body awareness’ of the SBC in the RCT. 
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What is the psychometric quality of the Pain Self-Efficacy Questionnaire?
Self-efficacy is an important prognostic and/or mediating factor in treatment 
outcome in self-management of chronic pain [24, 25]. Therefore, in the study 
reported in chapter 2 we investigated the Pain Self-Efficacy Questionnaire (PSEQ) 
[26] with the aim of including this instrument in the effectiveness study in case of 
positive psychometric results.

The results of the exploratory and confirmatory factor analyses were comparable 
to the results of other language versions [26-28] and provided strong evidence 
that the Dutch version of the PSEQ is an internally consistent and unidimensional 
instrument. The test-retest reliability showed a good stability across a 4-week 
period. Construct validity of the PSEQ was established by showing that 
correlations with other self-report measures assessing similar constructs were in 
agreement with previous findings. This study also demonstrated that pain self-
efficacy was associated with work status and use of medication. Finally, PSEQ was 
an independent predictor of disability after correcting for pain intensity in the 
regression model, which demonstrated that associations of the PSEQ with pain-
related outcomes are largely independent of the level of pain. In conclusion, the 
results of this study indicate that the Dutch version of the PSEQ is a unidimensional, 
reliable and valid measure. It was therefore decided to include this measure in the 
effectiveness study.

Does adding PMT to a multidisciplinary rehabilitation treatment for chronic 
pain improve treatment outcome?
In chapter 4 we reported on the cluster-randomized clinical trial of adding PMT to 
a multidisciplinary pain treatment. Ninety-four patients were cluster-randomized 
in 20 treatment groups, to multidisciplinary treatment-as-usual (TAU) with 
and without PMT. The primary outcome measures were HRQOL, disability 
and depression and the process variables were self-efficacy, catastrophizing and 
body awareness. Significant differences between the two treatments were shown 
after 12 weeks on depression, catastrophizing and body awareness in favor of 
PMT. Only a marginally significant difference was shown on self-efficacy and no 
significant differences were shown on HRQOL and disability. The effect sizes for 
TAU were comparable to effect sizes presented in reviews and meta-analyses of 
multicomponent treatments [4, 6, 29]. However, the effect sizes of TAU+PMT at 
post-treatment were considerably larger than many other studies reported. The 
effects of both treatment conditions were roughly maintained after 12-months, 
some increased even further and some deteriorated somewhat, but none to 
baseline values. In the long-term follow-up, a significant difference between the 
two treatments was only shown for body awareness in favour of TAU+PMT. 
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Apart from the results relating to the main aim of the study, the added value of 
PMT, the effects of TAU in itself may be noted. TAU in this study consisted of an 
intensive multicomponent programme that had not previously been studied for 
its effects. The present study demonstrated that this treatment programme has 
significant positive effects on depression, disability, and the mental component 
of HRQOL, both directly posttreatment as well as in the long term. However, 
the treatment effects on all process and outcome variables were obtained earlier 
in time in TAU+PMT than in TAU. Integration of thoughts, feelings (emotions 
and physical sensations) and behaviour in movement-oriented and body-oriented 
activities is an important general aim of psychomotor therapy and may have acted 
as a catalyst of the TAU effects of this combined programme. In conclusion, no 
statistical differences were found between treatment conditions in the primary 
outcome measures HRQOL and disability. However, this is the first long term 
RCT in patients with chronic pain that showed that TAU+PMT improved 
body awareness more than TAU alone and showed a significant decrease for 
catastrophizing after three months follow-up and depression at post-treatment.

Is improvement in body awareness related to improvement in treatment outcome 
across treatment conditions?
Although the RCT showed positive effects of both treatment conditions on 
all variables the question remained whether a change in body awareness was 
associated to change in the outcome variables HRQOL, disability and depression. 
And, if so, whether this association was mediated by catastrophizing and/or 
self-efficacy. Therefore the first aim of the study reported in chapter 5 was to 
investigate our theoretical assumptions (figure 1) that improvements in body 
awareness are related to improvements in HRQOL, disability and depression. The 
results showed that improvement of body awareness across treatment conditions 
(TAU+PMT and TAU) was significantly associated with an improvement in 
HRQOL, disability and depression. Furthermore, the analyses also showed that 
the relationship between body awareness and HRQOL, disability and depression 
was partly mediated by self-efficacy and catastrophizing as was hypothesized.

Does the difference in body awareness mediate the difference in depression 
between treatment conditions?
The second question that remained unanswered after the RCT was whether body 
awareness was a mediating factor in the difference in the outcome on depression 
between treatment conditions (TAU+PMT and TAU) at post-treatment. Although, 
we stated that PMT had body awareness as its primary target of treatment 
and the RCT showed that TAU+PMT had a significant larger effect on body 
awareness in the short- and the long-term than TAU, it was not demonstrated 
that body awareness is a probable explanation of the difference in effect between 
both treatment conditions on depression. Mediation analysis showed that body 
awareness was a partial mediating factor explaining about one-third of the 
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difference in treatment outcome on depression. Because of the absence of a no-
treatment control group, we could only assess the working mechanism of PMT 
relative to TAU. However, this first exploration suggests that body awareness is 
one of the mechanisms by which PMT works as was hypothesized.

Do patients with low body awareness benefit more from PMT than patients with 
high body awareness?
Finally we hypothesized in chapter 5 that because PMT is specifically aimed 
at increasing body awareness, patients with low body awareness would benefit 
more from adding PMT to a multidisciplinary treatment than patients with high 
body awareness. The importance of taking the heterogeneity of the chronic pain 
population into account and matching treatment to specific patient factors, e.g. 
level of (physical) activity, level of emotional distress, level of pain, has repeatedly 
been stressed [30, 31]. In this study we found significant differences between 
TAU+PMT and TAU in the low body awareness group for the mental component 
of HRQOL, depression, body awareness, catastrophizing and self-efficacy. Patients 
with high body awareness did not benefit from extra PMT. This suggests that 
adding PMT to a multidisciplinary treatment is beneficial for patients with low 
body awareness especially with regard to psychological factors.

Is adding PMT to the multidisciplinary rehabilitation treatment cost-effective?
Alongside the RCT, a cost-effectiveness study (chapter 6) was conducted to assess 
the cost-effectiveness of adding PMT to a multidisciplinary treatment. The results 
showed that there were no statistically significant differences in HRQOL and pain-
related disability between a multidisciplinary treatment with and without PMT. 
Total societal costs were higher in the multidisciplinary treatment with PMT 
group than in the group without PMT, but the difference was small relatively to 
the mean total societal costs in the two treatment conditions and not statistically 
significant. This difference is mainly caused by significantly higher intervention and 
medication costs in the PMT group. The main cost driver of the total societal costs 
was costs of absenteeism, which were €2685 lower in TAU+PMT in comparison 
with TAU, but not significantly different. Cost-effectiveness analyses showed 
that TAU+PMT was not cost-effective compared to TAU for quality adjusted life 
years, disability and HRQOL across a period of 15 months. Although the analysis 
showed that adding PMT is more effective on the physical component of HRQOL 
it was also more expensive than TAU and the probability that TAU+PMT is cost-
effective on this measure in comparison with TAU did not reach the needed 95% 
with increasing ceiling ratios. The results of this study should be interpreted with 
caution because of the small sample size and high drop-out.
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General discussion

Measurement of body awareness
Body awareness is a concept that lacks clear definition. In this study we defined body 
awareness as a multidimensional construct involving sensitivity and attentiveness 
to internal body signals (e.g., muscle tension, heartbeat, and fluttering in the 
stomach), overall body states (e.g., strained, relaxed), and of the body response 
to changes in the environment or emotions (e.g., acceleration of breath when you 
get scared or tightening of muscles when someone gets too close to you) [15, 16]. 
A conceptual problem in this definition is especially the meaning of attentiveness. 
Ginzburg et al. [15] stated that attentiveness can be complementary to sensitivity, 
when it is meant as attentive observing internal body signals. However, when 
attentiveness involves (negative) interpretation of internal body signals, it is more 
similar to the concept of hypervigilance. These two different interpretations of 
attentiveness seem to be in line with the difference between an adaptive and 
maladaptive view on becoming more aware of the body. A maladaptive view of 
body awareness is embodied in the concept of hypervigilance to pain [32], a state 
in which a patient is constantly scanning his or her body for threatening pain-
related sensations, which has a negative impact on pain perception and cognitive 
functioning [33]. An adaptive view of body awareness considers it to be a process 
allowing a more distant and non-judgmental perception of internal body signals 
[34] or as a state of embodiment, i.e. the extent to which a person integrates 
mind and body [21]. In this study we found a positive effect of an increase in 
body awareness on treatment outcome (chapter 5) supporting the hypothesis 
that being more aware of the body is adaptive. However, we did not relate this 
to a change in hypervigilance. Crombez et al. [32] mention two important 
aspects of hypervigilance, first, hypervigilance emerges when patients appraise 
internal body signals as dangerous and second, hypervigilance is thought to be 
not under conscious control, but is largely the result of automatic processes. This 
distinguishes hypervigilance from the conscious non-judgmental observing of 
internal body signals, which characterizes body awareness.  

When being more consciously aware of the connection between different 
internal signals of the body and different mental/emotional states, which is often 
connected with the interpretation of the internal body signals, the patients would 
be more conscious of the nature of their hypervigilance and could learn to control 
it. For future research it would be interesting to study if being more aware of 
the connection between internal body signals and mental/emotional states  
decreases hypervigilance. 

Several attempts have been made to measure the multidimensional construct of 
body awareness or single dimensions , i.e. proprioception, interoception, (non-)
emotional body signals, of the construct. Both qualitative [35-37] and quantitative 
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self-report measures [21] and more objective measures, e.g. balance measurements 
[13], heartbeat perception [34] have been used. However, the lack of a clear 
definition of body awareness hinders the choice of measurement instruments. In 
this study we defined body awareness as a multidimensional construct involving 
sensitivity and attentiveness to internal body signals, overall body states, and of 
the body response to changes in the environment or emotions [15, 16]. Based on 
the definition chosen in this study and the idea that body awareness is a subjective 
experience we used a self-report measure in which non-emotional and emotional 
internal body signals were incorporated, the scale of body connection, containing 
two subscales, body awareness and body dissociation [16]. Because we were 
primarily interested in body awareness and not so much in body dissociation 
we only used this subscale as an outcome in the RCT (chapter 4). Therefore, in 
chapter 2 we only evaluated the psychometric properties of this subscale. 

The fact that we used just one of the two subscales of the SBC raises some questions. 
First, is the subscale body dissociation part of the construct body awareness? 
Second, is it acceptable to use only one component of a questionnaire, or is it 
necessary to evaluate the total scale of body connection? Price and Thompson [16] 
showed that the two subscales were not correlated although they expected this with 
the construction of the questionnaire. They concluded that the subscales body 
awareness and body dissociation were independent dimensions of the concept of 
body awareness. However, the concept of body dissociation is characterized by 
avoidance of internal experience, containing aspects of distraction and separation 
from bodily experience and/or bodily self and difficulty with identifying, 
expressing, and attending to emotion [16]. This description seems to be more 
related to dysfunctional attentional strategies and the concept of alexithymia [38] 
than to the concept of body awareness. This gives some support for using the 
subscales separately when measuring body awareness. 

Furthermore, we looked at the total questionnaire as well, although not reported 
in this dissertation, and we could not confirm the 2-factor solution of the original 
version of the questionnaire. Items from the body awareness subscale did load on a 
single factor, however the items from the subscale body dissociation did not form 
a homogenous second factor, and neither did they load on the factor of the body 
awareness subscale. Therefore the questionnaire as a whole did not show a robust 
structure. The cronbach’s alpha of the original subscale body dissociation was not 
satisfactory in all samples (<.70) as well. However, the body awareness subscale 
showed to be stable across different samples and had satisfactory cronbach’s alpha 
in all samples. These results were also a reason to only use the body awareness 
subscale in the RCT.

Item 8, concerning awareness of internal sensation during sexual activity, had 
many missings, especially in the chronic pain sample. Our advice is to add a ‘non 
applicable’ answer option for this item. If this is the case, than the advice of Price 
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and Thompson should be followed at this time and item 8 is scored as 1 “not at all”. 
In our chronic pain sample no change of Cronbach’s alpha was found when 1 was 
imputed for the missings on item 8. 

In conclusion, the Dutch version of the subscale body awareness of the SBC is fit 
for use in a RCT. Furthermore in the RCT reported in chapter 4 the subscale also 
showed to be sensitive for changes due to treatment.

Although we characterized body awareness as an subjective experience it is 
debatable if certain dimensions of body awareness, like being sensitive to internal 
body signals, can be measured with more objective measures like the heart 
beat perception [34], which is often used to measure interoceptive awareness 
or a balance measurement [13], which can be used to measure proprioceptive 
awareness. Is it possible to objectively determine if a person is aware of one’s 
internal body signals and is this associated with the subjective experience of how 
aware a person is of one’s body?

Measurement of pain self-efficacy
Self-efficacy was first defined by Bandura [39] as the conviction that one 
can successfully execute the behavior required in a given situation. Several 
questionnaires have been employed to measure self-efficacy in chronic pain 
patients [26, 40-45]. Despite the fact that many patients experience continuous 
pain, only two questionnaires specifically ask patients to assess their confidence 
in performing general and/or more specific tasks in view of the presence of their 
pain [26, 41]. 

Altmaier et al. [41] constructed a measure to assess the participants’ confidence 
in their ability to perform activities in daily living, such as carrying out the 
trash, shovelling snow, raking leaves etc. despite the pain. However, some of 
these items are too specific to be relevant for all individuals. Therefore, Nicholas 
[26] developed a more general pain self-efficacy questionnaire (PSEQ) that 
also asks the participants to take the pain into account when rating their self-
efficacy beliefs. Satisfactory reliability and validity have been demonstrated in  
different languages [26-28]. 

The distinction between the concept of disability and self-efficacy is under debate. 
Where disability is about the actual performance of a task, self-efficacy is about 
the belief in oneself that one can perform this task. However, in self-report 
questionnaires both concepts are measured with questions in which the subject 
needs to think about if they can perform a certain behavior. Therefore, the results 
of our study (chapter 3) showing an association of self-efficacy with objective 
outcome measures other than disability, i.e. work status and use of medication, 
was an important finding. A second important finding was that the association of 
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self-efficacy with pain-related outcome measures are independent of pain level. 
Therefore it can be used in future studies concerning determinants of functioning 
in chronic pain patients. 

Still some work in psychometric quality of this measure is needed. For example, 
studying the responsiveness of the scale is important for intervention studies, 
as well as the minimal or clinical important change on this measure in different 
chronic pain samples for evaluation of individual cases in a clinical setting. 

Enhancing body awareness
In this study we investigated the added value of stimulating body awareness in 
the multidisciplinary treatment of chronic pain. Stimulating body awareness in 
the chronic pain population has been undertaken in earlier studies with several 
methods [46], e.g. body awareness therapy (BAT) [8, 12], Feldenkrais [12], Yoga 
[47, 48], TaiChi [49], massage [50], dance-movement therapy [51], mindfulness 
based therapies/meditations [52], breath therapy [13]. These methods use touch 
(massage), movement (tai chi, yoga) and/or a mind-body approach (mindfulness, 
dance-movement therapy). The original studies and the reviews mentioned above 
stated that the evaluated interventions may have potential benefits in the relief 
of pain, improving self-efficacy, psychological well-being, functioning and health 
related quality of life. However, the reviews all stated that further well-designed, 
high-powered studies are needed and results at this moment are preliminary. 
Most studies up to date were characterized by small sample sizes, absence of 
randomization and a lack of control groups (waiting list and other interventions). 
Furthermore, none of these studies reported the actual change in body awareness, 
which is the target treatment factor. At present, no specific method for enhancing 
body awareness can be advised to use with chronic pain patients on the basis 
of research evidence. We chose to use PMT as the component stimulating body 
awareness, because it is a well-known regular intervention in mental healthcare in 
the Netherlands, using movement and body oriented activities whit the purpose of 
triggering (new) physical sensations, emotions, cognitions and behavior. Physical 
sensations are consciously integrated with emotions, cognitions and behavior 
by verbal reflections on actual experiences during the therapy. We consider this 
integration to be important for patients who experience a distorted balance 
between body and mind. 

So far, PMT has mainly been used as an intervention in children with different 
psychiatric conditions [53] and adults with different psychiatric disorders like 
schizophrenia [54, 55], eating disorders [56], mood disorders [57]. These studies 
showed that movement and/or body oriented interventions had in general 
beneficial effects on the specific pathology, depression, anxiety, stress, self-esteem 
and body–satisfaction. However, so far, any evidence for its effectiveness in 
chronic pain patients is lacking.    
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As mentioned earlier, PMT was added to a multidisciplinary rehabilitation 
treatment for chronic pain, containing cognitive behavioral therapy, graded 
activity, relaxation, partner sessions, physical exercises in a swimming pool and 
sports hall, occupational therapy and chronic pain education (12 week program 
with a total of 94 hours of treatment). This program showed good results (chapter 
4), which makes it difficult to make it even more effective with a relatively small 
addition (10 sessions of 90 minutes PMT). Moreover, TAU also had an effect - albeit 
to a lesser extent- on the proposed process variables, self-efficacy, catastrophizing 
and body awareness. Several TAU components were in fact targeting these same 
aspects to at least some degree. Nonetheless, the treatment effects on all process 
and outcome variables were obtained earlier in time in TAU+PMT than in TAU. 
Integration of thoughts, feelings (emotions and physical sensations) and behavior 
in movement-oriented and body-oriented activities is an important general aim 
of psychomotor therapy and may have acted as a catalyst of the TAU effects of 
this combined program. Furthermore, TAU+PMT showed significant better 
results on body awareness after 12 months follow-up and catastrophizing after 3 
months follow-up than TAU. In combination with the finding that improvement 
in body awareness is related to improvement in HRQOL, disability, depression, 
self-efficacy and catastrophizing (chapter 5), we suggest that adding PMT to a 
multidisciplinary rehabilitation treatment for chronic pain can be beneficial. 

PMT in tertiary centers is always a complementary treatment; in primary care it 
can be a stand-alone technique. Future research may evaluate PMT as a stand-
alone technique compared to other monodisciplinary treatments. Furthermore, 
because of the catalyst effect PMT shown in this study, it might be advisable to 
evaluate the different components that make up TAU at present. Are the same 
results possible when certain components of TAU are removed or made less 
intensive when PMT is added? This could make the multidisciplinary treatment 
more efficient and less expensive. 

Although we found a long term difference between the two active treatments on 
body awareness and an association between improvement in body awareness and 
improvement in HRQOL, disability, depression and self-efficacy, no significant 
differences were found between the two active treatments in the short term on 
HRQOL and disability, while the significant differences on depression and self-
efficacy did not sustain in the long term. Of course this could be a power problem. 
According to the power calculation 120 persons per group were needed to detect 
a difference of 0.4 standard deviation on the RAND-36 with a power of 80%. 
Unfortunately we were not able to obtain this number of persons because one 
rehabilitation centre withdrew in an advanced stage of the research. Furthermore, 
we could not continue including patients at the other centre because of a change in 
the treatment programme. Another reason for not finding long term differences 
could be that TAU has such good results HRQOL and disability and an addition 
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to improve these aspects even more is useless. However, if we compare the effect 
sizes directly after treatment of the two active treatments there is a difference in 
disability, depression and self-efficacy in the range of 0.40-0.60, which shows a 
beneficial effect of PMT on these variables at least in the short term. Another 
explanation could be that there was only time for experiencing physical sensations 
in several different contexts and not for experimenting with new behaviors and 
concomitant sensations in these contexts, which might cause less generalization 
to daily life. Further studies are needed to know how we could maintain the short 
term effects of PMT. More sessions where patients can experiment with new 
behavior or adding movement- and body-oriented activities in follow-up sessions 
might be options to study.

We also found that PMT is especially beneficial for patients with low body 
awareness (chapter 5). With this finding it might be advisable to screen patients 
before treatment and match treatment to this characteristic. Because the results of 
the subgroup analysis was based on a relatively small sample size, caution has to 
be taken when giving clinical advice in this matter. More higher power research 
with different subgroups, e.g. combination of low/high body awareness and high 
catastrophizing, is needed to investigate which patients will benefit most from 
PMT. First steps are made in the direction of a high-power multicenter study by 
preparing a PMT protocol in cooperation with psychomotor therapists of different 
rehabilitation centers in the Netherlands. 

An important limitation of the RCT was the lack of a no treatment control group, 
especially because TAU was not evaluated before and therefore the effects of 
TAU were not known. As a result we could only assess the effect and the working 
mechanism of PMT relative to TAU. There was also no control treatment for the 
additional 10 sessions of 90 minutes of PMT in the TAU condition. Therefore it is 
not known if beneficial effects of PMT are due to the actual therapeutic aspects of 
PMT or because of the extra attention. 

A second important limitation was a high long-term drop-out with differences 
between completers and non-completers on nationality, pain intensity and the 
physical component of HRQOL, which suggests selective drop-out. However, by 
using a longitudinal mixed-model analysis (chapter 4) and multiple imputation 
regarding the variables on which completers and non-completers differed (chapter 
6), we tried to overcome this limitation. Both methods are proven to adequately 
deal with missing values [58]. Therefore, we expect that the chance of biased 
results caused by selective drop-out, was minimized.

Although we found positive results in the short term for depression and in the long 
term for secondary outcomes body awareness and catastrophizing in the RCT 
by adding PMT to a multidisciplinary rehabilitation program, it was not cost-
effective. One explanation could be that we only evaluated the primary outcome 
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measures HRQOL and disability, which showed no significant differences between 
the two active treatments. However, we have chosen these measures because these 
are important outcome measures of rehabilitation treatment. Second, we found in 
chapter 5 that patients with low body awareness benefit significantly more from 
PMT than patients with high body awareness. It is possible that adding PMT is 
cost-effective for this subgroup. Miles et al. [24] tried to find the most important 
characteristics of patients that would affect treatment outcome. However, 
because of a lack of consistent reporting across studies on patient characteristics, 
the evidence was insufficient to clearly determine the influence of predictors, 
moderators and mediators of intervention success. Future research should be 
directed to investigate which subgroups benefit most from which intervention. 

Furthermore, the combination of the catalyst effect PMT shown in this study 
and the fact that half the difference in health care cost between TAU+PMT and 
PMT is due to the difference in interventions costs, it might be advisable to have 
a look at the different components that make up TAU at present. It could be that 
reducing some components in time or maybe even removing certain components 
the effects will remain and the costs will drop. Carnes et al. [6] mentioned that 
short programs (< 8 weeks) in groups with input from healthcare professionals 
are likely to be most beneficial. The results concerning the components of the 
treatment in their study showed mixed evidence, with slightly more consistent 
beneficial effects for programs including a psychological component. Future 
research comparing multicomponent treatment programs is needed to find the 
most efficient and cost-effective program.  

In conclusion, this was the first long-term RCT study that has shown that PMT 
improves body awareness and catastrophizing in patients with chronic pain. 
Therefore, further exploration of the possibilities of PMT in the treatment 
of chronic pain is warranted. This includes exploring the theoretical model 
underpinning the application of PMT and the mechanism by which stimulating 
body awareness counteracts maladaptive ways of paying attention to the body by 
persons who suffer from chronic pain.   
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