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The aim of this thesis was to explore psychological aspects in rehabilitation. The 
influence of psychological and social factors within medicine was introduced in 1978 
by Engel’s biopsychosocial model. This model adds psychological and social 
influences to the biomedical model and gives room for the fact that body and brain 
influence each other. But research into effects of psychological interventions in 
medical research is scarce. As a psychologist in rehabilitation I realized that in 
general psychological influences on restrictions or other consequences of adversity, 
such as diseases or trauma, were hardly studied. The reason I ran into many 
questions in daily practice. This lack of information motivated me to find answers on 
at least some of these questions. The thesis presents five studies, a review and an 
opinion paper,  seven chapters as result of my quest. For every chapter the research 
question, methods, results, conclusions, future research will be presented. 

Quality of Life study, chapter 2 

Question: What are the scores of rehabilitation outpatients on Quality of Life (QOL) 
and what is the influence of diagnosis and patient characteristics on those scores. 
Methods: 542 outpatients, referred to a rehabilitation psychologist. Referral 
diagnoses were “musculoskeletal”, “chronic pain”, “neurological” and 
“miscellaneous”. Comparisons between groups were made for each of the four 
domains of the World Health Organization Quality of Life questionnaire abbreviated 
version (WHOQOL-BREF), scoring range 4-20. Results: In rehabilitation outpatients, 
scores on all WHOQOL-BREF domains were significantly lower than those of the 
general Dutch population. The differences between the rehabilitation outpatients and 
the general Dutch population on the psychological and social domain were small. 
Patients with chronic pain were found to exhibit a significantly lower QOL in all four 
domains when compared to the group of patients with musculoskeletal problems. 
Conclusions: The (negative) influence of chronic pain was stronger compared to 
musculoskeletal problems in all domains. Limitations: Only patients that were 
referred by the rehabilitation specialist to the rehabilitation psychologist were 
included. Future research: To explore the reason for the difference in QOL between 
different groups. 

Cognitive dysfunction study, chapter 3 

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? Methods: Cognitive 
functioning was assessed in 274 rehabilitation outpatients using the cognitive failure 
questionnaire and compared with the general Dutch population. Associations of 
gender, age, diagnosis, recent surgery, pain and stress coping ability with cognitive 
function were explored. Mediation of depression and anxiety was explored. Results: 
On average rehabilitation outpatients reported more problems compared to the 
general Dutch population, but the difference was small. High stress coping ability 
was protecting against cognitive failure, while there was a mediating effect of anxiety 
and depression. Conclusions: Patients with more depression or anxiety had more 
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cognitive problems. High resilience lowered this effect. The expected association with 
surgery or pain, found in other studies, was not confirmed in this study. One 
explanation of this difference in outcomes was, that in previous studies stress coping 
ability, depression and anxiety were not included in the analyses. Limitations: Only 
one (subjective) instrument  was used to measure cognition. Future research: How 
to adapt rehabilitation programs to different levels of cognitive dysfunctions.  

Prosthesis satisfaction review study, chapter 4 

Question: Which factors influence patient satisfaction with a transtibial prosthesis 
and how is that measured. Methods: A literature search was performed in PubMed, 
Embase, PsycInfo, CINAHL, Cochrane, and Web of Knowledge databases up to 
Febuary 2018 to identify relevant studies. Results: Patient satisfaction was 
influenced by many different factors. Significance of the factors was related to 
gender, etiology, liner use, and level of amputation. Questionnaires assessed 
different aspects of satisfaction. 
Conclusions: Patient satisfaction was influenced by many factors in different 
domains: Appearance, properties, fit, and use of the prosthesis, as well as aspects of 
the residual limb. Relevance of certain factors seems to be related to specific 
amputee patient groups, none of the questionnaires covers all factors.  
Limitations: This review is limited to transtibial amputee patients, 12 studies, with an 
atypical population (predominately traumatic amputees).  
Future research: Prosthesis satisfaction should be systematically evaluated by means 
of an assessment of all known factors influencing satisfaction.  

Resilience in Complex Regional Pain Syndrome Type I (CRPS-I) 
study, chapter 5 

Question: What is the association between resilience and post amputation outcomes, 
i.e. quality of life, pain, recurrence of CRPS-I and psychological distress? Methods: 
Twenty-six patients with an amputation related to CRPS-I filled in the Connor-
Davidson Resilience Scale (CD-RISC), WHOQOL-Bref and the Symptom Checklist-90 
Revised (SCL-90-R). An interview was conducted and a physical examination 
performed. Results were compared with reference groups from literature and a 
control group from the outpatient rehabilitation clinic of our medical center. Results: 
Resilience correlated significantly with all domains of the WHOQOL-Bref and 
negatively with all domains of the SCL-90-R. Conclusions: Compared with a control 
group, patients with an amputation because of CRPS-I had higher scores on 
resilience and QOL. Limitations: The cross sectional design and the small group limit 
the conclusions. Future research: The prognostic value of resilience in this patient 
group.
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Association with outcome study, chapter 6 

Question: Which psychosocial factors prior to amputation are associated with poor 
outcomes of amputation for longstanding therapy resistant CRPS-I? Methods: 
Between May 2008 and August 2015, 31 patients with longstanding therapy 
resistant CRPS-I were amputated. Before the amputation 11 psychological factors 
were assessed. In 2016, participants had a structured interview by telephone and 
filled out questionnaires to assess their outcome. In case of a perceived recurrence 
of CRPS-I a physician visited the patient to examine the symptoms. Associations 
between psychological factors and poor outcomes were analysed. Results: Four of 
the 11 predictors were associated with poor outcomes. The change in the worst pain 
experienced was associated with poor social support and pain before amputation. 
Resilience scores of participants who perceived an important improvement in 
mobility were higher compared to those who did not perceive an important 
improvement in mobility. Being involved in a lawsuit (Before the amputation) was 
associated with a recurrence in the residual limb (Bruehl criteria) and a psychiatric 
history was associated with a recurrence somewhere else. Conclusions: Poor 
outcomes of amputation in case of longstanding therapy resistant CRPS-I were 
partly predicted by psychological factors. Participants with adversity in childhood or 
stressful lives had the same outcome as patients without it. Limitations: The small 
sample and the lack of a control group and the many independent variables limit the 
conclusions. Future research: Include other variables like fear of movement or injury 
and pain related fear in studies and a control group to compare the results. 

Outcome study, chapter 7 

Question: What is the long-term outcome 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? Methods: From May 2000 to 
September 2015, 53 patients underwent an amputation of a limb affected by long-
standing, therapy-resistant CRPS-I at our institute. Forty-eight patients (40 women) 
participated in this study. Median age at time of diagnosis was 33.5 years 
(interquartile range (IQR), 20.3 to 40.0 years) and median interval between 
amputation and this study was 5.5 years (IQR, 3.0 to 11.0 years). Participants 
completed 5 questionnaires, a semi-structured interview was conducted and, if 
indicated, a physical examination was performed. For a subgroup (n=17) a 
longitudinal follow-up was performed since data was available from a previous 
study. Results: From the 48 participants, 44 reported an improvement in mobility, 
40 an improvement in overall change and 37 a reduction in pain. Decrease in use of 
pain medication was reported by 30 participants. Recurrence of CRPS-I occurred in 
the residual limb of 1 participant and in another limb of 3 participants. Conclusions: 
Most improvement was reported for mobility, overall change and pain. Recurrence of 
CRPS-I was 8%. Limitations: A control group was missing and the questions used 
were subjective and assessed over a long time period, leaving room for errors, poor 
memory (recall bias) and cognitive dissonance. Future research: Prospective 
research with objective mobility measurements, preferably with a control group, is 
recommended.  
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Decision Paper, chapter 8 

This position paper describes the decision making process of amputation in case of 
longstanding therapy resistant CRPS-I as is currently being done in the 
multidisciplinary team. This elective amputation is controversial and it is difficult to 
predict the outcome e.g. decrease in pain, increase in mobility and recurrence of the 
CRPS-I. This lack of prediction of the outcome led to research, however its quality till 
now is limited, due to small groups and a missing control group. By describing the 
decision making process, the team members became more aware of their 
considerations and decisions. They act more transparent and are open for discussion 
with colleagues and patients. This discussion can also help to design better future 
research.  

Conclusion 

Associations between psychological factors and rehabilitation were found. In this 
thesis resilience, cognition, social support, anxiety, depression and pain are 
associated with outcome (QOL) of rehabilitation outpatients. Integration of 
psychology in (rehabilitation) medicine will not only enrich the diagnostic 
opportunities but also increase the therapeutic options. The dare of Engel of 40 years 
ago is still the same, all medical specialists increase their skills but quality of 
collaborations has not increased. Hence we all need to widen our view.  
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