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INTRODUCTION

Evidence from research into various musculoskeletal conditions suggests that 
psychological factors play a role in treatment outcome.1-3 The biopsychosocial model 
(Chapter 1, Figure 1) evidences growing awareness that when an athlete sustains a sports 
injury it has both physical and psychosocial consequences. Despite this awareness, 
the primary focus of research in sports medicine and orthopedic surgery has been on 
physical factors, such as range of motion, muscle strength, joint and tissue stability, 
and radiographical imaging.4 In recent years the amount of literature related to patients’ 
psychological responses to injury during rehabilitation and the influence on return to 
sports (RTS) − in particular following anterior cruciate ligament (ACL) injuries − has 
increased, but there is a lack of studies on this topic regarding other sports injuries. 

No studies with a primary aim to investigate the role of psychological factors in patients 
with Achilles or patellar tendon disorders were published until this thesis. Achilles 
tendinopathy (AT), patellar tendinopathy (PT) and Achilles tendon rupture (ATR) are 
common, disabling sports injuries. In patients with these tendon disorders the goal of 
treatment and rehabilitation is to return them to their original level of function, activities 
and participation. During the rehabilitation process it may be important to consider 
psychological factors next to strengthening exercises and load management, which 
constitute the conservative treatment of choice in the management of tendinopathy and 
in ATR rehabilitation.5-9

The general aim of this thesis was to increase the knowledge on psychological factors 
during rehabilitation of AT, PT and ATR, and to assess the validity, reliability and 
responsiveness of questionnaires that measure psychological readiness and confidence 
to RTS participation. This thesis is divided in two parts: Part 1 (Chapters 2-4) focused 
on translating and evaluating clinimetric properties of questionnaires for psychological 
readiness and confidence to RTS; Part 2 (Chapters 5-6) aimed to study various 
psychological factors during rehabilitation of patients with AT, PT or ATR, and to explore 
the association between these psychological factors and function and participation. This 
chapter provides an overview and discussion of the main findings that were presented 
in the thesis, followed by limitations, future perspectives and suggestions for research, 
clinical implications and conclusions.
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PART I 
CLINIMETRIC PROPERTIES OF THE DUTCH ACL-RSI AND I-PRRS

Returning to sports after injury is complex and multifactorial, and is directly and 
indirectly influenced by a range of physical, contextual and psychological factors.10 
Longitudinal studies have shown that athletes’ psychological response can be predictive 
of whether they return to their preinjury level of sports.11,12 Specifically in patients after 
ACL reconstruction, improved psychological readiness, assessed preoperatively and 
during early rehabilitation, is shown to be associated with return to preinjury activity.11 
Since measurement of outcome is essential in research and clinical practice,13 two 
questionnaires have been developed specifically to evaluate psychological readiness to 
RTS: the ACL-Return to Sport after Injury (ACL-RSI) scale and the Injury-Psychological 
Readiness to Return to Sport (I-PRRS) scale. No Dutch versions were available for either 
questionnaire, and responsiveness had not been previously investigated.

The ACL-RSI measures athletes’ emotions, confidence in performance, and risk appraisal 
in relation to RTS after ACL injury.14 In Chapter 2 the ACL-RSI scale was translated from 
English to Dutch, according to the international guidelines,15 and its validity and reliability 
was studied. The ACL-RSI showed to be a valid and reliable questionnaire to assess 
psychological readiness to resume sports among Dutch-speaking patients after ACL 
reconstruction. 

Chapter 3 describes the study into validity, reliability and stability of the Dutch I-PRRS 
scale. The I-PRRS assesses psychological readiness of injured athletes to resume 
sports participation, irrespective of type of injury, thus offering the possibility to compare 
different patient groups.16 The Dutch I-PRRS showed sufficient validity and reliability to 
assess psychological readiness to resume sports among Dutch-speaking patients after 
ACL reconstruction. Stability, the agreement on test and retest calculated for each item 
of the questionnaire separately17,18 appeared insufficient due to the presence of unstable 
items in the I-PRRS, therefore only the I-PRRS total score can be used.

To determine whether the Dutch ACL-RSI and I-PRRS were suitable to detect clinically 
important changes over time, a study was conducted to investigate the responsiveness 
of these two questionnaires (Chapter 4), using both the distribution-based method and 
the logistic regression-based method.19-21 Neither questionnaire was able to distinguish 
minimally important changes (MIC) from measurement error in individual patients. Hence 
the responsiveness of the ACL-RSI and I-PRRS scales seemed to be insufficient to detect 
changes in confidence over time with regard to sports resumption in individual patients 
after ACL reconstruction. At the group level, responsiveness seemed sufficient.

Measurement properties
Patient-reported outcome measures (PROMs) must show adequate measurement 
properties to be applicable and useful in research and clinical practice,22 otherwise 
biased or incorrect results are obtained which may lead to false conclusions. Most 
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research has focused on validity and reliability when evaluating the clinimetric properties 
of PROMs. Strong clinimetric properties are a prerequisite for the use of a measurement 
instrument, yet responsiveness is also important to justify occasional or routine use of a 
measurement instrument in research and clinical practice.23 In research projects, small 
differences in mean scores may yield statistically significant differences when the sample 
size is large, but statistical significance does not equal clinical relevance. It is therefore 
important to know which changes in score reflect a meaningful change to patients. 
Despite responsiveness being considered an essential measurement property by the 
COSMIN group when using a PROM for research purposes,24 many PROMs lack data 
on responsiveness.25 To the best of our knowledge, prior to this thesis anchor-based 
MIC values have not been reported for the ACL-RSI or I-PRRS. Only distribution-based 
approaches have been described,26-28 but these methods do not involve the importance 
of change and are therefore considered less suitable.29

After the translation procedures and the validity and reliability studies in Chapters 2 
and 3, the research in Chapter 4 provides an important step toward understanding the 
meaning of changes in both scores. To our knowledge, this is the first study assessing 
responsiveness. The MIC values provided in Chapter 4 can be used to evaluate whether 
the change in confidence to RTS can be considered clinically relevant. It is important 
to see the MIC in relation to the measurement error of the questionnaires, which can 
be expressed as smallest detectable change (SDC).30 A change in score that falls 
between the MIC value and the SDC may be important, but cannot be distinguished from 
measurement error. Only a change above the MIC and SDC is statistically significant and 
clinically important, and can be considered as a “real” change.30 When monitoring an 
individual patient, the clinician will have to take into account the fact that both scales, 
ACL-RSI and I-PRRS, are insufficiently responsive in individual patients (Chapter 4). The 
insufficient responsiveness does not mean that the questionnaires can no longer be used 
in clinical practice, given that the validity and reliability of both questionnaires have been 
demonstrated (Chapters 2, 3). Both scales can be used in clinical practice to identify 
patients who are at risk of not returning to sports due to lack of confidence. Furthermore, 
on an individual level the questionnaire can be used as guidance for physiotherapists 
and/or trainers in the conversation with the athlete about dysfunctional cognitions and 
emotions. At the group level the two scales can be used to investigate the effectiveness 
of an intervention, as responsiveness at the group level seemed sufficient.

Construct of interest 
Both ACL-RSI and I-PRRS questionnaires were developed to measure psychological 
readiness of injured athletes to RTS participation, but there seem to be differences in 
the construct being measured. Three types of psychological responses identified in the 
literature and believed to be associated with resumption of sports following ACL injury 
were incorporated into the ACL-RSI scale: emotions, confidence in performance, and 
risk appraisal in relation to RTS. In the I-PRRS scale all questions concern confidence 
in sports resumption.16 Considering the fact that in the ACL-RSI scale only five out of 12 
items are about general sports confidence or knee-related confidence in performance and 
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the I-PRRS scale does not implicitly ask about emotions (fear of reinjury or frustration) 
or the cognitive risk appraisal to re-injury, there seem to be differences in the measured 
constructs of the two scales. The ACL-RSI scale seems to examine a broader construct 
which may also be relevant in other sport injuries, as it has been shown that athletes’ 
injury-related cognitions, emotions and behaviors are associated with sports injury 
rehabilitation outcomes.31 Development of a new questionnaire to evaluate psychological 
readiness to RTS participation for injured athletes should be considered which includes 
injury-related cognitions (e.g. self-confidence, self-esteem, confidence in injury site and 
performance), emotions (e.g. fear of reinjury, performance-related fear, mood, anxiety) 
and behavior (motivation).
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PART II
PSYCHOLOGICAL FACTORS DURING REHABILITATION OF ACHILLES AND PATELLAR 
TENDINOPATHY AND IN PATIENTS AFTER ACHILLES TENDON RUPTURE

Part 2 of this thesis examines various psychological factors during rehabilitation in 
patients with AT, PT and post-ATR. The studies conducted in this thesis have given us 
more insight into the psychological factors during rehabilitation of these conditions and 
the association between psychological factors and functional outcome.

In Chapter 5 a cross-sectional study was conducted in 119 adult patients with AT or 
PT who visited the Sport & Exercise Medicine Department of University Medical Center 
Groningen, regardless of phase of rehabilitation. Although overall, patients reported 
low-to-moderate scores on the psychological questionnaires, significant associations 
were found between psychological readiness to RTS and pain catastrophizing with 
tendinopathy severity, participation, and satisfaction levels: higher level of psychological 
readiness to RTS and lower pain catastrophizing levels were both associated with 
lower levels of tendinopathy severity, and higher levels of participation, performance 
and satisfaction. Lower kinesiophobia levels were associated with higher participation, 
performance, and satisfaction levels. Physiotherapists and other healthcare providers 
should be aware of and recognize patients with diminished psychological readiness to 
RTS or patients with kinesiophobia or catastrophizing thoughts when experiencing pain. 
Due to the large sample size, high response rate and multiple parameters collected, 
this cross-sectional study has contributed to knowledge about psychological factors in 
patients with an AT or PT.

A multicenter prospective cohort study in 50 patients clinically diagnosed with ATR is 
described in Chapter 6. Psychological factors were found to change during rehabilitation 
after ATR: psychological readiness to RTS improved and kinesiophobia decreased 
between 3, 6 and 12 months post-ATR. Motivational scores remained evenly high 
over time. Especially high motivation was associated with more sports participation 
and performance 12 months post-ATR. Higher levels of kinesiophobia measured at 6 
months were significantly associated with lower levels of physical functioning 12 months 
post-ATR, and high levels of psychological readiness to RTS at 6 and 12 months post-
ATR were significantly associated with more sports participation and performance. It 
was concluded that patients with low motivational levels during rehabilitation, low 
psychological readiness and confidence to RTS, and/or high levels of kinesiophobia at 
6 months post-ATR need to be recognized, and interventions should be considered in 
order to enhance outcome.

Motivational responses
One noticeable difference in the results of the studies in Chapters 5 and 6 is the 
association of motivational responses with sports participation and performance. In 
contrast to patients with tendinopathy, motivation of patients after ATR is shown to be 
associated with sports participation and performance. In the cohort study in ATR patients 

C
H

AP
TE

R
  7



155154

(Chapter 6), participants who were more motivated − i.e. who considered it important 
and were willing to make an effort to return to pre-injury activity levels − achieved higher 
sports participation and performance levels. At first glance it seems obvious to think that 
reduced motivation may have led to reduced adherence to the rehabilitation protocol, 
reduced loading, poor regenerative capacity, reduced function and ultimately a vicious 
circle of incomplete recovery. However, given that no significant association was found 
between the psychological factors and the physical tests, motivation seem to have 
less of an impact on intermediate biopsychological outcome (e.g. strength, endurance, 
physical function) and more on whether patients actually return to participating in sport 
activities. As described in the biopsychosocial model of athletic injury rehabilitation 
(Chapter 1, Figure 1), psychological factors are suggested to influence sports injury 
rehabilitation outcomes (e.g. participation in pre-injury activity) indirectly, via intermediate 
biopsychological outcomes or directly without affecting biopsychological outcomes.32 In 
previous studies after serious acute sports injuries, like ACL injury, motivation seemed to 
be a key issue in the rehabilitation outcome.33-36 Athletes who returned to sports following 
ACL reconstruction had significantly greater preoperative motivation than athletes who 
did not return to sports.35,37 Motivation is also shown to predict sports participation in 
other indications for orthopedic surgery, e.g. after total hip replacement or high tibial 
osteotomy.38,39 Causal connections between motivation and RTS are not always well-
investigated in these studies. Data on rehabilitation adherence and physical function 
are often lacking, so in these studies it remains unclear whether RTS is attained due to 
rehabilitation adherence and better intermediate biopsychological outcome or because 
of a direct association between motivation and resumption of sports activities. Overall, 
not only in ATR but in many different injuries this is a topic that needs further investigation.

In the cross-sectional study in tendinopathy patients (Chapter 5), no significant 
associations between the effort patients were willing to make to return to pre-injury activity 
level and function or participation were found. However, as this was not a prospective 
cohort study it is unknown how the level of motivation is associated with outcome scores 
over time. In contrast to ATR patients, who suffer an acute disabling sports injury, AT 
and PT patients can be considered as having a chronic condition. All included patients 
were from a tertiary referral and clinical expertise center treating mainly recalcitrant 
tendinopathy cases with a mean symptom duration of 40 months. According to the 
continuum model described by Cook and Purdam (2009),40 which differentiates tendon 
pathology into three stages, the tendon pathology of most of the included patients can 
be classified as “degenerative tendinopathy”. Although there are three different stages, 
there is continuity between them as they suggest that the tendon can move up and down 
this continuum and this can be achieved by adding or removing load to the tendon. This 
means that patients with chronic, degenerative and mild symptoms may also periodically 
develop reactive phases or flareups with more tendon pain by putting stress on the 
injured tendon. As it is shown that many patients with tendinopathy are frustrated with 
the management process and continue their sports activities despite pain,9 a possible 
contributing factor to these periodic flareups could be the high motivation and willingness 
to put effort into their reported rehabilitation (Chapter 5). Effective patient education 
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and rehabilitation guidelines may lead to improved understanding of methods to manage 
the tendinopathy, increased compliance, modified health behaviors and improved health 
status. The development of guidelines, such as that for management of AT recently 
published by the Dutch Association of Sports Medicine,6 is therefore essential.

Assessment of biopsychosocial interactions by sports medicine clinicians and 
physiotherapists
Appropriate screening and early identification of patients at risk of poor outcome 
seems warranted, but there is currently no widely accepted screening algorithm from 
a psychological perspective. If clinicians are able to identify patients with poor but 
modifiable psychological responses to their injury, the rehabilitation protocol can be 
adapted. Rehabilitation after ATR is demanding and takes a long time, but is generally 
well supervised by a physiotherapist to increase strength, range of motion and 
proprioception.7,8 Physiotherapists are therefore ideally positioned to monitor athletes 
during rehabilitation, to assess biopsychosocial interactions and to discuss emotions, 
cognitions and behavioral responses with patients as reflected in the model of Wiese-
Bjornstal et al.,41 which describes the cycles of thoughts (cognitions), feelings (emotions) 
and actions (behaviors) as part of the post-injury psychosocial response model (Chapter 
1, Figure 2). However, there are indications that many physiotherapists conduct an 
anamnesis and screen for (chronic) musculoskeletal pain mainly based on biomedical 
and somatic features, and do not feel capable of exploring the psychosocial factors 
influencing recovery.42,43

To facilitate the biopsychosocial assessment, practical guidelines have been developed 
for initial orientation and analysis of the different dimensions of pain, based on scientific 
research and clinical experience.43-45 The SCEBS method, which comprises the Somatic, 
Psychological (Cognition, Emotion and Behavior) and Social dimensions of chronic pain, is 
an example of a biopsychosocial history-taking guideline; it was initially designed as a 
diagnostic framework for general practitioners who are less familiar with biopsychosocial 
history-taking in patients with chronic pain.45 The method identifies three dimensions of 
pain: 1) the somatic or biological dimension; 2) the psychological dimension (cognition, 
emotion and behavior); and 3) the social dimension. A set of sample questions was 
developed for each dimension (Table 1).42,45 Although initially developed for general 
practitioners and a different target group, physiotherapists can use this method’s brief 
process of history-taking to screen for psychosocial problems during rehabilitation of 
patients with AT, PT and ATR. Based on this screening process, the physiotherapist can 
decide to additionally use one or two relevant and valid questionnaires. These guidelines 
have been introduced in graduate and postgraduate physiotherapy courses, but sports 
and exercise physicians too should consider implementing the guidelines during the 
anamnesis and screening process.

After screening, counseling for psychological factors and load management − which 
includes patient education and rehabilitation based on progressive load training − might 
improve treatment outcome and accelerate symptom-free return to sports performance. 
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In tendinopathy patients, cognitive and emotional factors (no trust in the tendon, fear of 
reinjury) were found to be important in not returning to pre-injury levels and associations 
were found between scores on several psychological questionnaires and outcome scores. 
Especially patients with kinesiophobia or catastrophizing thoughts when experiencing 
pain or patients who ignore the pain symptoms could benefit from counseling, but 
further research on this topic is highly recommended. Although not investigated in the 
cross-sectional study in Chapter 5, patients with chronic degenerative tendinopathy 
are less likely to participate in an intensively supervised rehabilitation program than 
post-ATR patients, because they often have persistent tendon pain for several years. 
Many consulted physiotherapists in the initial phase of the condition or during flareups, 
but after improvement (albeit temporary) or in the absence of a treatment result many 
terminate the rehabilitation. This stresses the essential role of early identification of 
patients at risk of poor outcome and good patient education over the tendinopathy 
continuum in physiotherapy sessions/medical appointments, with a significant role for 
both physiotherapists and sports and exercise physicians.
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Table 1. Biopsychosocial assessment according to the SCEBS method45 

Somatic factors  What are your symptoms? 
When did the symptoms begin? 
What are the nature, location and intensity of the 
symptoms? 
How often do the symptoms occur? 
How long do the symptoms last? 
Have you had these symptoms before? 
Have you experienced any stiffness? 
What do the X-ray, MRI and ultrasound results show? 

Cognitive factors Expectations What do you expect from me? 
What do you think I can do for you? 

 Explanations What do you think yourself? 
Do you yourself have any explanation for your 
symptoms? 
Do you sometimes think “it’s either this or that”? 

 Catastrophizing How do you feel when you have symptoms? 
What are you thinking at that moment? 
How do you react? 

 Self-Efficacy Do you personally have any influence on the symptom? 
Can you positively influence the symptom? If so, how? 
Is there anything you yourself can do to alleviate your 
symptom? 
Do symptoms resolve more quickly when you rest? 
Do symptoms diminish when you think about something 
or someone else? 

Emotional factors  Given that you have these symptoms, how do you feel 
about it? 
Do the symptoms disturb your emotional balance? 
Are you insecure? 
Are you depressed? 
Are you anxious? 
Do you ever feel overwhelmed by the symptoms? 

Behavioral factors Dealing with the 
symptoms 

What do you do if you have symptoms? 
What do you do to reduce symptoms? 
To what extent is this successful? 

 Limitations in 
activities 

Which activities are hindered by your symptoms? 
To what extent? 

 Avoidance What do you not do or no longer do when you have 
symptoms? 
Since when? 
Are you anxious about particular activities? 
What do other people notice about your behavior when 
you have symptoms? 

 Talking about 
Complaints 

Do you talk about your complaints? With whom? 
How often? 
What do you tell them? 

Social factors  Do the people around you notice when you are having 
symptoms? 
What do they notice? 
How do you react to your symptoms? 
What do the people around you think about your 
symptoms? 
How do the people around you react to your 
symptoms? 
Where does your partner think that your symptoms 
come from? 
How did the people around you react when you told 
them what the doctor said? 
How do you now feel about this? 
Do the symptoms affect your social life? 
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LIMITATIONS OF THE THESIS

When interpreting the findings of this thesis some limitations should be taken into 
account. In Part 1 of this thesis, the validity and reliability of the I-PRRS scale was 
studied in patients who had undergone ACL reconstruction; in Part 2 the scale was used 
in patients with lower limb tendinopathy and after ATR. Nevertheless, it can be assumed 
that external validity is assured when investigating psychological readiness to RTS in 
patients with a lower limb tendinopathy or an ATR. Originally, the Delphi method was used 
to develop the I-PRRS scale to provide evidence for the scale’s content validity.16 Content 
validity assesses whether a test is representative of all aspects of a construct.23 During 
the development of the scale items that were sport- or environment-specific or were not 
appropriate for all returning athletes were eliminated.16 The English- and Persian-language 
I-PRRS were tested and found valid in injured athletes with different injury sites,16,46 and 
meanwhile, the Dutch I-PRRS is tested in athletes with lower extremity (calf, hamstring 
and adductor) injuries who had clearance to return to sports.47 It was concluded that the 
I-PRRS can be administered in athletes with lower extremity injuries who have clearance 
to return to their sport.47

The lack of information about validity and reliability of the Dutch-language version of the 
MHLC-C scale in Chapters 2 and 3 is another limitation. The process of translating the 
valid and reliable original MHLC-C scale following the international guidelines, without 
a validity study to evaluate the translation, is less reliable. Furthermore, research into 
clinimetric properties when applied in a sports injury population is lacking for most 
psychological assessment tools;48 the validity of some of the (modified) questionnaires 
used in this thesis has not been studied yet for the Achilles or patellar tendon injury 
population. The Tampa Scale for Kinesiophobia, for example, has been validated with 
a group chronic (low back) pain patients,49,50 and the validity and reliability of the Pain 
Catastrophizing scale has been assessed in chronic pain patients.51-53 As it is unclear 
whether the wording of the questions to investigate these constructs also applies to a 
sports injury population, clinimetric studies of these questionnaires are necessary in a 
sport injury population.48 

The cross-sectional and cohort study of psychological factors during rehabilitation of 
patients with AT, PT or ATR cannot determine the temporal sequence of the association 
between psychological factors and outcomes; it remains unclear whether there is a direct, 
reverse or bidirectional causality. Furthermore, because of the cross-sectional study 
design in tendinopathies we were unable to gain insight into the associations between 
psychological factors and long-term clinical outcome. Prospective cohort studies are 
needed to provide more insight into changes in psychological factors and functional 
outcomes during rehabilitation and mechanisms of causation.

Selection bias may be a limitation in the cross-sectional study of psychological factors 
during rehabilitation of patients with Achilles or patellar tendinopathy (Chapter 5), as 
included patients were from our tertiary referral and clinical expertise center treating mainly 
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recalcitrant tendinopathy cases. This may have consequences for the generalizability 
of results. This is why we cannot make any statements about associations between 
psychological factors and clinical outcome with respect to short-term pain symptoms 
(reactive tendinopathies).
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FUTURE PERSPECTIVES AND SUGGESTIONS FOR RESEARCH

Since we are only in the early stages of research projects about the role of psychological 
factors in patients with a tendinopathy or ATR, more research is needed into psychological 
factors, including those factors that have not yet been studied. The studies in this thesis 
investigated some psychological factors in patients with AT, PT and ATR that were chosen 
based on research findings during ACL rehabilitation, but other psychological factors 
might also be associated with function and participation. 

Psychological factors that are interesting to investigate in patients with lower limb 
tendinopathy and ATR include pain self-efficacy, anxiety and depression, which are 
defined together with pain catastrophizing and kinesiophobia by the international scientific 
tendinopathy symposium consensus (ICON) group.54 The ICON group defined nine core 
health-related domains for tendinopathy.54 Psychological factors were one such core 
domain. Self-efficacy and depression are also shown to be associated with functional 
outcomes in patients with ACL ruptures.55 Other psychological factors mentioned in 
ACL research may also influence outcomes in patients with tendinopathy or ATR, such 
as self-efficacy, depression, coping strategies, acceptance of the consequences of the 
injury, athletic identity and recovery expectations.55-57 It would likewise be interesting to 
know more about the mental consequences of the injury, beliefs about pain, factors that 
influence recovery and fear of future prognosis. A better understanding of these factors 
throughout the rehabilitation process could assist with optimizing injury management, 
promoting RTS, and long-term health-related quality of life in both tendinopathy and 
post-ATR patients. 

Valid and reliable questionnaires are necessary to assess all these potentially interesting 
psychological factors. New questionnaires should be developed and validated, and 
existing questionnaires validated in a tendon injury sports population. For example, 
as described earlier in this General Discussion, development of a new questionnaire 
to evaluate psychological readiness to RTS participation for injured athletes should be 
considered which includes injury-related cognitions (e.g. self-confidence, self-esteem, 
confidence in injury site and performance), emotions (e.g. fear of reinjury, performance-
related fear, mood, anxiety) and behavior (e.g. motivation, avoidance).

Different research methods can be used to facilitate further examination of the role of 
psychological factors in patients with AT, PT or ATR. Qualitative research, for example 
using focus groups or semi-structured interviews, could adequately serve to explore 
emotions, cognitions and behavioral factors, as well as patients’ opinions and visions 
about rehabilitation (what do patients think they need as treatment and at what points 
during the rehabilitation). For tendinopathy patients prospective longitudinal cohort studies 
are required to provide more insight into the changes in psychological factors during 
rehabilitation, the association of baseline psychological factors with long-term clinical 
outcome, and mechanisms of causation. A distinction could be made into patients with 
short- or long-term symptoms duration to study differences in psychological responses 
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of patients with reactive tendinopathy, tendon disrepair or degenerative tendinopathy. 
For ATR patients, the findings of the longitudinal study in this thesis (Chapter 6) need 
to be confirmed in multiple studies. These longitudinal studies in patients with AT, PT or 
ATR should preferably be conducted with large patient numbers, allowing for subgroup 
analyses. Subgroups for research could be males vs females (as males and females may 
have different psychological responses to injury)58 or elite versus competitive/recreational 
athletes (which may lead to different injury experiences59 and outcomes).

The ultimate goal of all research on psychological factors during rehabilitation is to 
recognize patients at risk for poor functional outcome due to poor psychological responses 
to injury and to develop interventions to enhance these psychological responses. 
Interventions for patients with psychological barriers need to be developed, tested, 
and ultimately implemented. There is a limited amount of literature on psychological 
interventions during rehabilitation in sports injuries. Studies have focused on relaxation, 
imagery and mental coping videos.60-62 Although some studies show promising results 
for the use of psychological interventions in sports injuries, overall the results are 
conflicting.62 In the field of chronic pain research many studies have been conducted 
and there is consensus that psychological interventions have benefits, such as reducing 
pain, reducing catastrophizing beliefs and improving pain management self-efficacy.63 
Examples of psychological interventions studied in chronic pain research are muscle 
relaxation, meditation, yoga, mindfulness, imagery, cognitive restructuring and cognitive 
behavioral strategies, goal setting, acceptance and commitment therapy.63 Some of 
these interventions, such as muscle relaxation, mindfulness exercises, yoga, imagery 
and goal-setting, can be conducted by a physiotherapist and are also interesting to 
study in the field of sports medicine. Literature shows that athletes, athletic trainers and 
physiotherapists have positive attitudes toward the use of psychological interventions in 
sports rehabilitation programs,64-66 which should aid implementation.
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CONCLUSION AND CLINICAL IMPLICATIONS OF THIS STUDY

This thesis demonstrated that psychological factors matter during the rehabilitation of 
patients with AT, PT or ATR. In all studies in this thesis, patients showed limitations in their 
scores on the psychological questionnaires, and associations were found between these 
scores and outcome scores (severity, function and participation). Adequate screening and 
identification of patients at risk of poor outcome due to their psychological responses to 
injury seems warranted. 

Integrating psychological factors within exercise-based rehabilitation programs, 
the cornerstone of treatment in lower limb tendinopathy and after ATR, may improve 
patient outcomes. Given the growing body of evidence linking psychological factors to 
outcomes of sports injury treatment, sports medicine practitioners and researchers need 
to familiarize themselves with psychological assessment tools and interventions that can 
be used in the context of treating sports medicine injuries.

Although more research is needed, findings from this thesis do have important clinical 
implications: 
- A valid and reliable Dutch ACL-RSI questionnaire is available to investigate athletes’ 

emotions, confidence in performance and risk appraisal in relation to return to sports 
after ACL reconstruction.

- A valid and reliable Dutch I-PRRS questionnaire is available to investigate the 
psychological readiness to resume sports among Dutch-speaking patients after 
sport injuries.

- Both the Dutch ACL-RSI and I-PRRS can be used in clinical practice as screening 
instruments to identify patients who are at risk of not returning to sports. Both scales 
are suitable at the group level to determine the effect of interventions, as the scales 
show better responsiveness at the group level.

- Physiotherapists are advised to monitor biopsychosocial interactions in patients 
with tendon problems during rehabilitation, and discuss emotions, cognitions 
and behavioral factors with the patients to identify those at risk of poor functional 
outcome. The SCEBS method can serve as biopsychosocial history-taking guideline 
for the physiotherapist or physician. Based on history-taking, it can be decided to 
additionally use one or two relevant and valid questionnaires. Interventions should 
be considered because poor psychological responses were associated with tendon 
function and participation, yet research on these interventions is warranted.
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