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Beside scientific knowledge, the results of this thesis represent a societal value that 
will be reflected on in this valorization addendum. Whereas the previous chapters 
focused on the findings of studies, this valorization addendum aims to describe the 
relevance of findings for individuals and organizations outside the academia, and 
how findings can be applied, implemented, and translated into products, services 
and activities.

Relevance
Pain is an experience that any person is highly likely to encounter. In a  smaller 
number of individuals, the pain complaints persist, and may cause suffering due to 
pain-related interruption of tasks, interference with daily activities and social roles, 
and erosion of the sense of self (Vlaeyen, Morley, & Crombez, 2016). Many profes-
sionals working with patients with chronic pain consent, in  line with the growing 
body of evidence, that pain is a unique experience, influenced by biological, psycho-
logical and social factors. Still, when confronted with pain, most people will focus 
on the biological origin of their pain and how to solve it, being unaware about the 
psychological and social experience that pain always is.

Long before my interest in chronic pain or even psychology was raised, I had 
a friend who was suffering from CRPS-I. At that time, it seemed completely normal 
that she putted all her energy into finding a medical solution for her pain. We all 
agreed with her that the therapist who forced her to walk on her extremely painful 
foot followed an almost inhumane approach. This protective way of dealing with 
(chronic) pain caused a lot of damage both for people who suffer from pain and for 
the society that bears the costs (Verbunt & Smeets, 2016), and is currently outdated. 
If pain cannot be solved within a  few weeks or months, health-care providers 
should start to provide information that helps patients to choose their own balance 
between controlling the pain experience and controlling life with the activities that 
are relevant for that person (Vlaeyen, Crombez, & Linton, 2016). With this thesis, the 
focus is on the latter, and with my current knowledge, I would say exposure is a very 
humane approach when a patient is provided with a clear rationale, certainly better 
than hopeless attempts for pain control.

Studies in this thesis show that exposure in vivo helps to reduce disability, 
fear of movement-related pain and the experience of pain in CRPS-I patients. We 
were able to show that CRPS-patients reduce the consumption of medication and 
informal care after exposure, compared to a  pain-contingent approach. Overall, 
health-care costs are lower after exposure than after pain-contingent physical 
therapy, which was the recommended treatment for CRPS-I by the Dutch Guidelines 
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when the trial started in 2008 (Perez et al., 2007). The next sections will describe for 
whom further implementation of exposure in vivo could have beneficial effects, and 
how implementation can be optimized.

Target groups

CRPS-I patients and other patients with chronic pain

A randomized single case experimental design, a randomized controlled trial and 
a cost-effectiveness study in this thesis show that exposure in vivo is an effective 
treatment for CRPS-I patients who have complaints about their ability to perform 
relevant daily life activities. It was shown that exposure in  vivo is successful 
in reducing this disability, when fear of movement related pain plays a role in the 
maintenance of disability. Whereas we used instruments (TSK for the generaliza-
tion study, PHODA for the RCT and CEA) to establish pain-related fear as an 
inclusion criterion, also patients with lower scores might benefit from exposure 
treatment. Patients do not always present with a clear pain-related fear, but as 
long as they experience disability, it is worthwhile to thoroughly assess their 
underlying motives for avoidance or adjustments of activities. Irrational ideas 
about what they cannot do might emerge and justify exposure treatment.

We showed that exposure in vivo reduces disability, fear and pain. Note that 
the findings were not only scientifically significant, but also clinically reliable. Using 
the Leeds Reliable Change Index (Morley & Dowzer, 2014), we demonstrated a differ-
ence in the percentage of patients with a reliable change in disability after exposure 
compared to pain-contingent physical therapy. For exposure in  vivo, all patients 
except one reported a reliable change in disability. For the broader population of 
patients with chronic pain, from ununderstood or neuropathic origin, the findings 
in this thesis add to the emerging evidence that to reduce disability and in the long 
run probably even pain, painful activities should not be avoided. With the current 
knowledge, we cannot predict who will report decreases in pain-experience as well. 
Since clinical experience seems to indicate that pain reduction is only accomplished 
when patients focus on reducing disability instead of on finding a solution for their 
pain, it seems wise to interpret pain-reduction as an advantageous side-effect 
of a  treatment primarily aiming to reduce disability. If patients who desire pain-
reduction only will also benefit from disability-focused pain rehabilitation is still 
unclear. The exclusive focus on the pain-experience might prevent pain-reduction 
in the long run.
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Family members of CRPS-I patients

The cost-effectiveness study in this thesis showed that the support CRPS-I patients 
receive from informal caregivers, such as family members and friends, is lower 
after exposure than after a  pain-contingent treatment. The burden of CRPS-I not 
only weighs on patients, but also on their family and friends. They might also have 
irrational cognitions about pain, and therefor encourage patients NOT to be active. 
When a patient is unable to work, spouses have to bear the task to ensure minimum 
income for their family. Besides that, patients might need assistance in performing 
daily household and personal care. Altogether this is time-consuming, and this can 
be experienced as burdensome. After exposure in vivo, this actual burden might be 
reduced and increase the quality of life of partners and family members as well. 
Additionally, how pain is perceived in a patient seems to be taken over by other 
family members (including children), reflected in higher scores on pain catastroph-
izing, raising the probability that they will also develop chronic pain. It is therefore 
important to include family members in any exposure treatment.

Health-care providers in chronic pain rehabilitation

Results from the current research support the implementation of exposure in vivo 
in chronic pain rehabilitation. Whereas many centers apply a mix of graded activity-, 
exposure and ACT principles, and sometimes even pain-contingent principles as 
ergonomics or energy-consuming principles (Anamkath et al., 2018; Goossens, 
Köke, & Tilli, 2002; Stein & Miclescu, 2013), we showed that a short, standalone 
exposure treatment significantly reduces disability. Not every professional feels 
confident to deliver exposure. If health care professionals working with chronic 
pain patients recognize pain-related fear and provide or refer to appropriate 
exposure-base care, this will significantly lighten the burden of chronic pain for 
the patients concerned. Continuous education for health care providers in the pain 
field is highly recommended to achieve this goal.

Generalization beyond chronic pain health care

A broader group of health-care professionals might benefit from the growing body 
of evidence showing that behavioral approaches, such as exposure in  vivo, help 
patients with pain to reach optimal functioning in their daily lives. Knowledge from 
chronic pain research can be translated to other groups of patients, for which pain 
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relief is unlikely, but for which optimizing daily life functioning might be an impor-
tant focus as well. This requires a different way of assessment by medical special-
ists: not only finding out the cause and, if possible, resolving pain, but also being 
clear that the patient can safely do much more than he is currently doing, despite 
the pain complaints. Prevention of disability is likely to happen when already at an 
early stage, health care professionals encourage a patient to remain active despite 
pain. This leaves the patient in  control over what he wants to put his effort in: 
control over pain or control over functioning. For complex cases, referral to reha-
bilitation specialists might be warranted. A physiatrist may evaluate if the reported 
disability can be adequately reduced in primary care, or in a multidisciplinary pain-
rehabilitation setting.

Health-care insurance companies

Our research showed that exposure in  vivo reduces health-care related costs 
in CRPS-I patients, and this makes it relevant for health-care insurance companies. 
If insurers have insight into the cost-effectiveness of the treatment they reimburse, 
the successful treatment will become available to a larger group of patients who are 
expected to benefit from it. Given the enormous range of available pain treatments 
and the diversity in duration and content, it is often difficult for insurers to assess 
which pain treatment they can cover best. Also, the effectiveness of most treatments 
is unknown. Is the most expensive the best? The CEA has clearly shown that despite 
higher initial treatment costs of exposure as compared to common treatment, expo-
sure provides better effects and lower costs in the long term. The CEA also provides 
insight into which health care is still being consumed after exposure treatment. For 
insurers, these results will be a clear incentive to reimburse exposure treatment for 
CRPS-I patients. The treatment is short in duration and well documented. Insurers 
therefore know what they will reimburse.

General population

By offering patients with chronic pain a treatment that helps them to resume impor-
tant daily-life activities they might increase their social participation, for example 
in work or volunteer activities. It is known that this will enhance feelings of well-
being, and eventually society might benefit by  reduced health care consumption 
and -costs. Furthermore, it seems important to supply the general population with 
knowledge about the biopsychosocial origin of (chronic) pain (Buchbinder et al., 
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2018). It would actually make sense to include this in the biology lessons about the 
human body in primary or high school. When children are raised with awareness 
that pain is not always sign of damage, but a complex experience in which biological, 
psychological and social factors play a role, they might behave differently than the 
current generation when they are confronted with pain later in life. In the long run, 
this might reduce the societal burden of pain.

Innovative products
The current thesis shows that the treatment protocol for exposure in vivo, as it was 
tested in a trial with chronic low back pain patients before, has now proven to be 
cost-effective in CRPS-I as well. To have more patients benefit from this treatment, 
Dutch and international guidelines should include the treatment in  subsequent 
updates. Courses are already set up by our experienced team, to enable multidis-
ciplinary rehabilitation teams to use the exposure in vivo protocol for CRPS-I and 
other chronic pain conditions. We also provide an introduction for professionals 
in primary care to enable them to recognize fear of movement-related pain, and 
decide adequately when referral to a secondary or tertiary care is warranted. Our 
researchers and clinicians wrote a book about exposure, addressing both clinical 
issues as well as implementation issues. We contributed to several books on rehabil-
itation medicine, cognitive-behavioral therapy and unexplained somatic complaints 
with chapters about exposure in vivo. We provided many lectures, not only for the 
international scientific community, but also for medical and psychology students, 
students physical- and occupational therapy, medical and paramedical health-care 
professionals (including insurance physicians), and patient associations.

Implementation
The treatment manual of the exposure in vivo, which we demonstrated to be cost-
effective for CRPS-I and chronic low back pain (Goossens et al., 2015), is available 
in the literature (Vlaeyen, Morley, Linton, Boersma, & de Jong, 2012). In clinical prac-
tice, this protocol might not always be delivered as described, which might influ-
ence its effectiveness. Multidisciplinary pain rehabilitation commonly offers a mix 
of treatment techniques (Goossens et al., 2002; Scascighini, Toma, Dober-Spielmann, 
& Sprott, 2008), instead of choosing a theoretical approach, assumed to tap in on 
the assumed underlying mechanism of disability or chronic pain. This eclectic 
approach is likely to lead to programs that are more extensive (Reneman et al., 2018; 
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Waterschoot et al., 2014) and therefore more expensive than the strict stand-alone 
exposure treatment we studied. Specifically for exposure in pain-related fear, a short 
treatment duration even outperformed a  longer treatment duration (Glombiewski 
et al., 2018). It could also be confusing for patients to have multiple messages, and 
this could weaken the clear message of exposure in vivo. Adelante offers a course 
on exposure in vivo, delivered by experts from our group. If demands would increase, 
more members of the team, efficiently trained to deliver courses on exposure, will 
be needed. This raises the question how to widely implement professional training 
in exposure treatment for this particular patient group. Another challenge is that 
in most health-care settings, it is currently unusual that a psychologist and a phys-
ical or occupational therapist work together and simultaneously with one patient. 
It might also be unusual to choose a  specific approach and provide exposure as 
a stand-alone treatment for chronic pain patients with pain-related fear. A thorough 
assessment of underlying maintaining processes for disability and pain helps to 
choose the approach that will most likely counteract the most prominent process. 
Single-case experimental designs (Edgington & Onghena, 2007), measuring indexes 
of the various processes and outcomes, can provide insight whether the chosen 
treatment indeed taps in on the intended process. If a certain approach shows not 
to be successful in a specific patient, a switch in approach might be appropriate. 
Even after education, teams just starting to deliver exposure might feel the need for 
supervision. It would be worthwhile to explore how this can be optimized.
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