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Chapter 1 

General introduction 
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People consider their health to be very important.1 In the Netherlands, yearly more 
than 10% of the Gross Domestic Product is being spent on health.2 But what does 
health actually mean? The World Health Organization (WHO) defined health in its 
1948 Constitution as "a state of complete physical, mental, and social well-being and 
not merely the absence of disease or infirmity”. This definition is still standing today, 
although under discussion, particularly regarding the phrase “absence of disease”.3 
With optimism after the second world war and introduction of better hygiene and 
antibiotics, the WHO assumed that diseases could be eradicated. Today, more than 
70 years later, diseases are part of our life. Where some diseases have been 
eradicated, others became chronic. People suffer increasingly from chronic diseases 
and have to find ways to adapt to them.4 Another change in this period is the 
physician-patient working alliance. Traditionally the biomedical model was applied. 
The biomedical model assumed that all disease processes could be completely 
explained by an underlying biological mechanism. The physician was the authority 
and decided what to do. Today more and more health consumers are expecting to be 
heard, understood and respected, and want to be involved in decision making.5 In 
the Netherlands a discussion about the WHO definition of health was initiated in 2009 
by the health counsel for the Netherlands, an independent scientific advisory body 
for government and parliament. After an international conference: Is health a state 
or an ability? Replacement of the WHO definition of health was supported and a new 
concept was formulated. This concept for a new health definition was published in 
2014.6 The new proposal on health definition states “the ability of individuals or 
communities to adapt and self-manage when facing physical, mental or social 
changes”.6 Within this definition, the still habitually used biomedical model is too 
restricted, the biopsychosocial model fits better.  
The biopsychosocial model was presented by Engel in November 1977 at the 23rd 
Cartwright Lecture at the Columbia University College of Physicians and Surgeons, 
under the title, “The Biomedical Model: A Procrustean Bed?” In the biopsychosocial 
model it is critical to merge the psychological and social dimension with the physical 
dimension when studying and treating diseases.  
Beside the integration between mind and body the patient should be seen as his/her 
manager. The patient manages (part of) his/her own care.7  
The new vision on health and the biopsychosocial model is used in rehabilitation 
medicine. Rehabilitation medicine is specialized in adapting to the consequences of 
adversity caused by e.g. disease or trauma, such as reduction of functioning or 
activities and decreased participation in work, leisure or social life. The main purpose 
of rehabilitation medicine is to support the patient on optimal functioning in society 
and restore all domains of quality of life (QOL).8,9 All professionals  of the 
rehabilitation team support the patient in the effort to reach an optimal QOL.  
Psychological treatment in rehabilitation focuses on the patients acceptance of and 
adaption to consequences or restrictions of a disease. Is the patient able to return to 
his/her previous QOL, within the restrictions and with the consequences, caused by 
the adversity? Or is the patient developing dysfunctional cognitions, mood or anxiety 
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problems and experiencing a decreased QOL. Through various types of treatments, 
by applying for instance Cognitive Behavioral Therapy, Solution Focused Therapy or 
Acceptance and Commitment Therapy, the psychologist is helping the patient to 
accept and adapt to restrictions or consequences of adversity. The results of those 
treatments with regard to the mentioned goal are positive, sometimes promising but 
not always conclusive.10-14  
Psychological factors, such as cognition or resilience, alter the impact of a disease. 
But psychological factors are also linked to a situation or a context. For instance, a 
patient moves generally fearless, while at the same time he is afraid to move the 
right hand. There are strict factors, like optimism and there are broad factors, for 
instance resilience, containing strict factors as optimism and hardiness. Where some 
factors are more trait (personality) thus more stable, others are more state 
(anxiety), thus dynamic. 
There is a lack of knowledge of the association of psychological factors and the QOL 
of patients with a disease, especially the causal relationship.15-18 In daily practice, we 
want to know more about that relationship to reveal psychological factors for the 
patient to change or for the therapist to treat or to predict the outcome of the 
rehabilitation.  
A case from my own daily practice clarifies questions that can arise from a referral. 
 --------------------------------------------------------------------------------------- 

I just started working as a psychologist in the outpatient clinic of the 
Department of Rehabilitation Medicine at the University Medical Center in 
Groningen when I received the following referral: “Is the proposed amputation 
for this patient, a 45 year old man with Complex Regional Pain Syndrome type 
I (CRPS-I), the right decision?” I had absolutely no idea what to advice, even 
the reasoning behind the question confused me. Was the implicit question of 
the rehabilitation physician: “has this patient a psychiatric disorder?” And are 
there psychiatric disorders that contra indicate an amputation e.g. conversion? 
Was there any doubt about the patients considerations (his ability to make 
any decision) concerning this request of amputation? Were there psychological 
factors influencing the beginning or maintenance of the CPRS-I and was I 
supposed to reveal them? During my first assessment the request of the 
patient’s was crystal clear: “Please amputate that thing!” How should I weigh 
this request? According to the Dutch CRPS-I guidelines: There is insufficient 
evidence that amputation positively contributes to the treatment of CRPS-I?19 
Has the patient weighed the decision sufficiently? I am unknown with any 
cutoff score regarding that decision process. What was the goal behind 
patient’s request to get rid of “that thing” to acquire a better life or QOL? To 
experience less pain? Within one hour I had so many questions but all with 
more or less the same background: how is psychology fitting into this 
biopsychosocial model? What is the connection between the physical and the 
psychosocial domains of the biopsychosocial model. These questions were 
good motivators for research. In this patient with CRPS-I, who wanted less 
pain and gain mobility in order to increase his QOL, are psychological factors 
associated with those particular outcomes? Can we specify that association 
and might we even predict part of the outcome?  
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Sequel in discussion (page 134) 
---------------------------------------------------------------------------------- 

Now, many years later, some of the answers I was looking for are gathered and 
presented in this thesis.  
To measure the impact of a disease on QOL and acquire norm scores for QOL of 
rehabilitation outpatients, measurement of QOL was initiated. The World Health 
Organization Quality of Life questionnaire (WHOQOL-bref) was used to measure QOL. 
It is an international instrument for measuring QOL in 4 domains: physical, 
psychological, social and environmental and these 4 domains fit the biopsychosocial 
model.20 Because no QOL values for rehabilitation outpatients were known, the first 
study was devoted to explore QOL in rehabilitation outpatients. The results of that 
study are presented in chapter 2.  
Thereafter the focus of research shifted from QOL to cognition because cognitive 
dysfunction e.g. lack of concentration, poor memory, disturbed executive functions 
were brought up by rehabilitation patients as an obstacle in their daily life. These 
clinical findings were remarkable because none of these outpatients had brain 
damage. This type of cognitive dysfunction was not reported in rehabilitation 
outpatients, without brain damage, before. In previous research associations of e.g. 
gender, age, diagnosis, recent surgery and pain with cognitive failure had been 
reported.  
For rehabilitation outpatients the occurrence of cognitive problems and which factors 
might be associated with the cognitive problems was unknown. In chapter 3, a 
study, in 274 rehabilitation outpatients, is presented assessing cognitive failure and 
possible associations with gender, age, diagnosis, recent surgery, pain and stress 
coping ability. 
Another research question originated from daily practice around lower limb 
prosthesis. In the fitting process of a prosthesis in the case of a trans tibial 
amputation some patients were not satisfied. In chapter 4 a systematic review is 
presented regarding factors influencing satisfaction with the prosthesis, including 
psychological factors. The factors reported in literature were classified in 5 domains: 
appearance, properties, fit, and use of the prosthesis, as well as aspects of the 
residual limb.  
In chapter 5, 6 and 7 studies are presented about patients who underwent an 
amputation for chronic therapy resistant CRPS-I, a rare condition with a normally 
favorable prognosis. In some cases, the CRPS-I is therapy resistant. All participants 
of the research in chapter 5, 6 and 7 suffered from this syndrome and underwent an 
amputation in attempt to reduce pain, increase mobility and increase QOL. Because 
the outcomes of the first 22 patients, amputated between May 2000 to October 
2008, exceeded expectations of the research team, the question arose why these 
patients did rather well.21 High resilience could be an explanation for these 
unexpected results and it became therefor the topic of research. Resilience was first 
described in children.22 Children with severe adversity in their youth did relatively 
well and therapists wondered why. It was discovered that children with high 
resilience or stress coping ability did better than those with poorer resilience.23 It 
was not clear however, if QOL, the post amputation outcome measurement in the 
case of therapy resistant CRPS-I, was associated with resilience. In chapter 5, a 
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study is presented about the association between resilience and QOL in the above 
mentioned patients. 
Because resilience is only one factor and the study in chapter 5 was cross sectional, 
the research was extended to more factors and a longitudinal design. In 31 
participants, amputated for long standing therapy resistant CRPS-I, psychological 
factors, measured before and after the amputation, were analyzed. In chapter 6, 
results of that longitudinal study are presented. 
Besides resilience, QOL, depression, anxiety, psychological distress, childhood 
adversity, life events, psychiatric (DSM-IV) history or psychiatric disorder, lawsuit, 
and social support were analyzed. In chapter 7 a study is presented of long term 
outcome of all patients, amputated in the last 17 years, 48 patients participated. Of 
19 participants we were able to compare their outcomes with outcomes of 7 years 
ago.  
In chapter 8 the decision making process to amputate or not is presented as it is 
currently applied. That chapter is an invitation for an international discussion about 
amputation in case of longstanding therapy resistant CRPS-I. Because amputation in 
case of longstanding therapy resistant CRPS-I is rare and the patients are 
determined to have an amputation performed, a (randomized) controlled trial is 
almost impossible to perform. By publishing our decision making process we hope to 
contribute to an international discussion regarding this topic. 

Outline of the thesis 

Chapter 2  
-QOL study-
QOL in rehabilitation outpatients: normal values and a comparison with the general
Dutch population and psychiatric patients.
Research question: What are the Dutch norm values of QOL for rehabilitation
outpatients of the World Health Organization Quality of Life questionnaire (WHOQOL-
BREF) and what is the association of diagnosis and patient characteristics with those
values?

Chapter 3 
-Cognitive dysfunction study-
Subjective cognitive dysfunction in rehabilitation outpatients with musculoskeletal
disorders or chronic pain.
Research question: What is the magnitude of cognitive dysfunction in rehabilitation
outpatients and is cognitive dysfunction associated with patient characteristics,
diagnosis, surgery, pain, anxiety, stress and depression?

Chapter 4 
-Prosthesis satisfaction review-
Prosthesis satisfaction in lower limb amputee: a systematic review of associated
factors and questionnaires.
Research question: Which factors are influencing the transtibial prosthesis fit and
how is satisfaction operationalized in the different questionnaires?
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Chapter 5 
-Resilience in CRPS-I study-
Resilience in patients with amputation because of CRPS-I.
Research question: What is the association between resilience and post amputation
outcomes, i.e. QOL, pain, recurrence of CRPS-I and psychological distress?

Chapter 6 
-Association with outcome study-
Psychosocial factors associated with poor outcomes after amputation for CRPS-I. 
Research question: Which psychosocial factors assessed prior to amputation are 
associated with poor outcomes of amputation for longstanding therapy resistant 
CRPS-I?

Chapter 7 
-Outcome study-
Outcomes of amputation because of longstanding therapy-resistant CRPS-I 
Research question: What are the long-term outcomes of amputation in patients with 
longstanding and therapy-resistant CRPS-I, regarding QOL, pain, recurrence of 
CRPS-I, use of a prosthesis and functioning in daily life?

Chapter 8 
-Decision paper-
Decision making process for amputation in case of therapy resistant CRPS-I 
Research question: What is the current state of the decision making process for 
amputation in longstanding therapy resistant CRPS-I in the UMCG, the Netherlands?

Chapter 9 
-General discussion- 

Summary 

Samenvatting 

Dankwoord 
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