
 

 

Self-efficacy of knee function  
in patients with an Anterior Cruciate Ligament injury 

 
Pia Thomeé 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

Göteborg 2007 
 
 

Department of Orthopaedics, Institute of Clinical Sciences 
Sahlgrenska Academy at Göteborg University, Göteborg, Sweden



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

© Pia Thomeé 
Department of Orthopaedics 
Institute of Clinical Sciences 

Sahlgrenska Academy at Göteborg University 
Göteborg, Sweden, 2007 

 
 
The copyright of the original papers belongs to the journal or society which 

has given permission for reprints in this thesis 
 

Printed by Intellecta DocuSys AB, Göteborg, Sweden, 2007 
 

Front and back cover illustrations by Jessica Sandblom 
 

ISBN: 978-91-628-7160-4



 

 

 
 
 
 
 
 
 
 
 

 

 
“Consciousness is the very substance of mental life that not only makes life 
personally manageable but worth living. A functional consciousness involves 
purposive accessing and deliberative processing of information for selecting, 
constructing, regulating, and evaluating courses of action.” 
 
 
Albert Bandura 
Social Cognitive Theory: An Agentic Perspective, 2001 
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This thesis 

This thesis comprised of exploring perceived self-efficacy of knee function in 
patients with an ACL injury. In Study I, an instrument to measure self-
efficacy of knee function, the Knee Self-Efficacy Scale (K-SES), was designed 
and evaluated. Study II investigated the measurement of change 
(responsiveness) of the K-SES. In Study III, factors that were considered 
important and having a major impact on self-efficacy of knee function were 
explored. Study IV explored the potential of the K-SES to predict the 
outcome of rehabilitation after an ACL reconstruction. 

Study I 
The new instrument  

K-SES was developed  

Study III 
Self-efficacy was characterised by  
symptoms, function and internal  

locus of control  

Study II 
K-SES was sensitive  
to changes over time 

Study IV 
Self-efficacy predicted physical activity, 

symptoms and muscle function 
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Abstract 

Self-efficacy of knee function  
in patients with an Anterior Cruciate Ligament injury 

 

The overall purpose of this thesis was to investigate the clinical relevance of 
perceived self-efficacy of knee function among patients with an Anterior 
Cruciate Ligament (ACL) injury.  
 
Study 1: The purpose was to develop an instrument for measuring 
perceived self-efficacy of knee function in patients with an ACL injury. A 
total of 210 patients with an ACL injury participated in the study. Items 
were generated and analysed and the final Knee Self-Efficacy Scale (K-SES) 
was tested for reliability and validity. A factor analysis revealed two factors 
that should be treated as separate sub-scales; how the patients perceived their 
present physical performance/function (K-SESPresent) and how the patients 
perceived their future physical performance/prognosis of their knee (K-
SESFuture). The K-SES was found to be reliable and valid for perceived self-
efficacy of knee function in patients with an ACL injury.  
 
Study 2: The purpose was to describe perceived self-efficacy of knee 
function prospectively up to one year after ACL injury/surgery. The purpose 
was also to describe the influence of symptoms, gender, age and physical 
activity on the patients’ perceived self-efficacy of knee function. Thirty 
patients with a recent ACL injury and 33 patients with an ACL 
reconstruction participated. The perceived self-efficacy of knee function 
changed significantly during the course of rehabilitation. There was also a 
significant increase between each test occasion up to six months for patients 
with an ACL injury and up to twelve months for patients who had undergone 
surgery. The improvement in perceived self-efficacy of knee function could, 
however, only be partly explained by the improvement in subjective 
symptoms. Furthermore, a significant difference in self-efficacy of knee 
function was observed early in the rehabilitation process, between men and 
women, both young and old, and patients with a low and high pre-injury 
physical activity level.  
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Study 3: The purpose was to explore physical and psychological measures 
believed to determine patients’ perceived self-efficacy of knee function in the 
rehabilitation of patients with an ACL injury. One year after ACL injury or 
reconstructive surgery, 116 patients were tested for their self-efficacy of knee 
function and for 15 outcome measures. A stepwise linear regression analysis 
was conducted on the K-SES to detect the strongest model describing self-
efficacy of knee function. The Lysholm score, KOOSSports/Recreation, Internal 
Locus of Control and Locus of Control by Chance explained 40% of the 
variance in the complete K-SES as well as 41% of the variance for K-
SESPresent. The strongest model, explaining 38% of the variance for K-SESFuture, 
was the Lysholm score, KOOSSports/Recreation, TegnerPresent level, and Internal 
Locus of Control. 
 
Study 4: The purpose was to explore the potential of the K-SES to predict 
outcome one year after an ACL reconstruction. Thirty-eight patients 
scheduled for an ACL reconstruction were evaluated pre-operatively using 
the K-SES. One year after surgery, patients were evaluated using outcome 
measures for present physical activity, knee symptoms and knee muscle 
function. K-SESPresent and K-SESFuture were found to be significant predictors 
pre-operatively of present physical activity, knee symptoms and knee muscle 
function one year after ACL reconstruction, when adjusted for age, gender 
and pre-injury physical activity level (TegnerPre-injury).  
 
Conclusion: The K-SES was found to be a reliable, valid and responsive 
instrument to be used for assessing self-efficacy of knee function in patients 
with an ACL injury. The possible determinants of the K-SES may help both 
to provide a better understanding of some of the underlying factors 
characterising self-efficacy of knee function and to improve strategies in the 
rehabilitation of patients with an ACL injury. Clinicians may consider using 
the K-SES in order possibly to predict the outcome after ACL surgery and 
rehabilitation.  
  
Key words: self-efficacy of knee function, K-SES, anterior cruciate ligament 
injury, test instrument construction, validity, reliability, responsiveness, 
determinant, predictor 
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Summary in Swedish 

Tilltro till sin förmåga  
när det gäller knäfunktion hos patienter  

med främre korsbandsskada 
 
Syfte  
Syftet med avhandlingen var att undersöka betydelsen av tilltro till sin 
förmåga när det gäller knäfunktion för patienter som skadat sitt främre 
korsband. 
 
Metod  
Totalt 210 patienter med en främre korsbandsskada deltog i avhandlingens 
första studie för att ta fram och utvärdera ett nytt instrument, benämnt knee 
self-efficacy scale (K-SES), för att mäta tilltro till sin förmåga. Relevanta 
aktiviteter/situationer för den korsbandsskadade patienten formulerades och 
analyserades, och det slutgiltiga mätinstrumentet testades för reliabilitet 
(mätnoggrannhet, tillförlitlighet) och validitet (att instrumentet mäter det 
som avses att mäta). I Studie II, en prospektiv studie, beskrevs tilltro till sin 
förmåga vid fyra tillfällen under ett år efter skada/operation. Trettio patienter 
som nyss skadat sitt främre korsband och 33 patienter opererade med en 
rekonstruktion av främre korsbandet deltog i studien. Betydelsen av 
knäsymtom, ålder, kön och fysisk aktivitetsnivå för patientens tilltro till sin 
förmåga utvärderades. I Studie III, en explorativ deskriptiv studie, 
utvärderades 116 patienter ett år efter skada/operation avseende fysiska och 
psykiska faktorer som ansågs viktiga och avgörande för tilltro till sin förmåga. 
En linjär regressionsanalys genomfördes för att beskriva den starkaste 
förklaringsmodellen i variationen av tilltro till sin förmåga. I studie IV 
utvärderades, i en explorativ deskriptiv studie av 38 patienter, om patientens 
tilltro till sin förmåga mätt med K-SES strax före operation kunde predicera 
(förutspå) ett-års-resultatet avseende fysisk aktivitet, knäsymtom och 
muskelfunktion.  
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Resultat 
Studie 1: K-SES visade sig ha god reliabilitet och god validitet för att mäta 
tilltro till sin förmåga när det gäller knäfunktion hos patienter med en främre 
korsbandsskada och hos patienter opererade med en rekonstruktion av främre 
korsbandet. En faktoranalys gav två viktiga faktorer för K-SES. Faktor 1 var 
nuvarande tilltro till sin förmåga, benämnt K-SESJust nu och faktor 2 var 
framtida tilltro till sin förmåga, benämnt K-SESFramtid.  
 
Studie 2: Tilltro till sin förmåga förändrades signifikant under första året 
efter skada/operation, vilket bara delvis kunde förklaras av förändring av 
symtom. K-SES kunde dessutom upptäcka förändringar som var kliniskt 
relevanta för symtom och funktion. Tidigt i rehabiliteringen skiljde sig 
signifikant tilltro till sin förmåga mellan män och kvinnor, yngre och äldre, 
och patienter med hög och låg aktivitetsnivå.  
 
Studie 3: Lysholm score (symtom), KOOSSport/Rekreation (symtom under sport 
och rekreation), Internal Locus of Control (om patienten själv ansåg sig 
kunna påverka sin hälsa) och Locus of Control by Chance (om patienten 
ansåg att hälsan påverkades av tur/otur) förklarade 40% av variationen för 
totala K-SES, liksom 41% av variationen för K-SESJust nu. För K-SESFramtid var 
den starkaste modellen; Lysholm score (symtom), KOOSSport/Rekreation (symtom 
under sport och rekreation), TegnerJust nu (fysisk aktivitet just nu) och Internal 
Locus of Control (om patienten själv ansåg sig kunna påverka sin hälsa), som 
förklarade 38% av variationen.  
 
Studie 4: K-SESJust nu och K-SESFramtid mätt före operation var signifikanta 
prediktorer för fysisk aktivitet, symtom och muskelfunktion ett år efter 
främre korsbandsrekonstruktion justerat för ålder, kön och fysisk 
aktivitetsnivå före skadan. 
 
Sammanfattning: 
K-SES hade god reliabilitet, validitet och var känsligt över tid för förändringar 
i tilltro. Viktiga och avgörande faktorer för tilltro till sin förmåga när det 
gäller knäfunktion ett år efter skada/operation var hur patienten ansåg sig 
uppleva sina symtom under utövande av sport- och rekreationsaktiviteter, 
liksom om patienten ansåg sig själv kunna påverka sin hälsa. Patientens tilltro 
till sin förmåga när det gäller knäfunktion mätt före operation med K-SES kan 
predicera (förutsäga) resultatet när det gäller patientens knäsymtom, fysiska 
aktivitet och muskelfunktion ett år efter operation.  
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Initially it was hypothesized that the out-
come of ACL rehabilitation was 
dependent on the base of the pyramid. 
Self-efficacy was of potential interest.  

Thesis at a glance 

Study I – Is it possible to 
design an instrument to 
evaluate perceived self-
efficacy of knee function? 
 
Patients: 210 patients with an ACL 
deficient or ACL reconstructed knee. 
 

Methods: Item generation, item 
analysis, factor analysis, and 
evaluation of reliability and validity. 
Conclusion: Good reliability and 
validity were demonstrated for the 
instrument Knee Self-Efficacy Scale 
(K-SES), measuring perceived self-
efficacy of knee function in patients 
with an ACL injury. 
 
Study II – Does the patients’ self-efficacy of knee 
function change and can this be measured by the K-
SES? 

 
Patients: 30 recently injured 
patients with an ACL deficient 
knee and 33 patients scheduled for 
ACL reconstruction. 
 

Methods: A one-year prospective 
study with four evaluations of the 
patients’ self-efficacy of knee 
function during the year. 
 
 

Conclusion: Self-efficacy of knee function, as measured by the K-SES, 
increased significantly during rehabilitation in patients with an ACL injury, as 
well as in patients who had undergone ACL reconstruction. 
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This thesis has resulted in the new 
hypothesis that the patients’ perceived 
self-efficacy of knee function has a major 
influence on the outcome of ACL 
rehabilitation  

 
Study III – Which factors are 
important and have a major 
impact on patients’ perceived 
self-efficacy of knee function? 
 
Patients: 116 patients with an ACL deficient 
or ACL reconstructed knee. 
 

Methods: An explorative study, one year 
after injury or surgery. 
 

Conclusion: Patients who have strong self-
efficacy of knee function consider themselves to have less knee symptoms, 
better knee function and that their outcome after injury or surgery is directly 
related to their individual behaviour. 
 
 

 
 
 
 

 
Study IV – Can patients’ 
perceived self-efficacy of 
knee function predict 
outcome of rehabilitation 
after an ACL injury? 
 
Patients: 38 patients were evaluated 
pre-operatively and one year after an 
ACL reconstruction. 
 

Methods: A one-year explorative 
study. 
 

Conclusion: This study indicates 
that patients' perceived self-efficacy 
of knee function pre-operatively is of 
predictive value for their return to 
acceptable levels of physical activity, 
symptoms and muscle function one 
year after ACL re-construction. 
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Abbreviations and definitions 

ACL Anterior Cruciate Ligament 

ACL injury Term used in this thesis for patients with an ACL-
deficient knee, i.e. patients that have not undergone 
ACL reconstruction 

β-value The estimated change in the dependent variable for a 
one-unit increase in the predictor, used in a linear 
regression 

Construct validity The extent to which a measure correlates with 
measures of other variables in ways that can be 
explained theoretically100  

Content validity A judgement of whether the instrument samples all 
the relevant or important content or domains100  

Convergent How closely the instrument or measure relates to 
another measure of the same construct to which it 
should be related100  

Coping strategies  The individual’s resources for handling major stressors 

Cronbach’s alpha A method for calculating internal consistency  

CSQ The Coping Strategies Questionnaire  

Determinant A factor that is important and has a major impact on 
the task under consideration 

Face validity A subjective judgement by experts in the field that 
items appear to assess the desired qualities100  

Factor analysis Identifies the underlying dimensions of a domain of 
functioning, as assessed by a particular measurement 
instrument 

ICC Intra-class correlation coefficient 

Item A single statement or question  
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Internal Consistency A reliability test based on a single administration of the 
measure. It measures whether a large number of items 
address the same underlying dimension. Each item 
score is expected to correlate with all the other items 
on that measure 

Health locus  A measure of people’s beliefs that their health is or  
of control is not determined by their behaviour 

Harris Kaiser’s The factor analysis method used in Study I  
Rotation method 

KOOS The Knee Injury and Osteoarthritis Outcome Score  

K-SES  The Knee Self-Efficacy Scale 
 K-SES, the Swedish version, can be downloaded from: 

www.orthopaedics.gu.se/forskning/avhandlingar  

K-SESABCD The same as K-SESTotal, used to evaluate the patients’ 
overall self-efficacy of knee function 

K-SESABC The same as K-SESPresent, used to evaluate the patients’ 
present self-efficacy of knee function  

K-SESD The same as K-SESFuture, used to evaluate the patients’ 
future self-efficacy of knee function 

MHLC The Multidimensional Health Locus of Control 

Odds ratio  The ratio of the odds (p/(1-p)) for a one-unit increase 
in the predictor, used in a logistic regression 

Outcome A response variable that adequately quantifies the 
success (or failure) 

PAS  The Physical Activity Scale  

Predictor An indicator of the outcome 

QoL Quality of Life 
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Responsiveness  Also known as sensitivity to change. It is the ability of 
a measure to detect a change when a change has 
occurred. In particular, it measures how well an 
instrument can detect changes in response to some 
intervention101 

rs Spearman’s rank correlation coefficient 

R2  How much of the variation in the dependent variable 
that is explained by all the predictors in the model, 
used in a linear regression 

State  How a person interprets the situation at a given 
moment in time 

Tegner scale  The Tegner activity grading scale  

Trait A personality characteristic  

Transformation by  A transformation of a dependent variable to a normal 
Blom  distribution, making calculations possible for the 

multiple regression analysis  
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Introduction 

Brief history of the ACL injury 
The anterior cruciate ligament (ACL), one the most important passive 
stabiliser of the knee, was first described by Hippocrates (460-377 BC). He 
thought that a subluxation of the knee was associated with an injury to this 
ligament. The stabilising function of the ACL was first described in 200 AC 
by Claudius Galenos, who thought that the ACL was a large nerve in the 
knee joint. The first known detailed description of the mechanics of knee-
joint motion was given by the Weber brothers in 1836. They also described 
the abnormal kinematics correlated to an ACL injury110. Nowadays, we know 
that faulty kinematics in the knee joint are involved in the development of 
osteoarthritis, found in approximately 50% of patients 10-15 years after an 
ACL injury58,89. The “subluxation”, described nowadays as the “giving-way” of 
the knee, as well as the functional consequences of the “subluxation”, was 
first described in detail in the middle of the 19th century24. Already at that 
time, the ACL injury was treated in multiple ways with the goal of ensuring a 
stable knee. Battle19 was the first author to publish a report on a successful 
repair of the ACL, including a two-year follow-up.  
 
Arthrodesis, i.e. making the knee joint stiff, was the only “successful” 
treatment method for stabilising the knee in Sweden until the 1930s, when 
Palmer83 experimented on reconstructing the ACL, with the aim of restoring 
knee function. With Palmer’s comprehensive thesis in 1938, the modern era 
of treating the anterior cruciate ligament injury began. Extensive clinical 
work and research has since improved methods for restoring knee function 
after an ACL injury58.  
 
ACL reconstructive techniques have been extensively developed during the last 
15 years, achieving faster, safer and better surgical outcomes. Improvements have 
resulted in the patient experiencing less pain and knee stiffness, earlier and faster 
rehabilitation and, in most cases, an earlier return to sports44,90. It has been 
suggested, for an ideal treatment outcome after ACL injury, that the patient 
should ideally have a strong and stable knee, regain good capacity for physical 
activity, be free of knee pain, have good knee range of motion, as well as no post-
traumatic knee arthritis2,44,90. Despite major improvements in terms of 
understanding knee biomechanics, diagnostic evaluation and surgical and 
rehabilitation methods over the last 20 years, patients with an ACL injury often 
end up with a significantly reduced physical capacity44,67.  
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Surgery versus no surgery 
It still remains to be elucidated whether early or late reconstruction is to be 
preferred and whether in fact surgery is needed at all35,42,59,61. According to 
Fithian and co-workers42 high-risk patients, i.e. the ones with a high level of 
sports participation prior to their injury, are believed to require surgery in 
order to resume their previous level of sports participation. Low-risk patients, 
with a low level of sports participation prior to their injury, are usually not 
recommended surgery, while, in the case of the so-called moderate risk 
patients, it is usually a matter of choice for the patient and the surgeon42. 
This algorithm is based on clinical experience, as no randomised study has yet 
evaluated the need for surgery.  
 
Non-surgical treatment has been shown to produce good knee function but 
also failures in terms of chronic instability31,61,98. Early activity modification 
and neuromuscular rehabilitation was shown to result in a good outcome in 
terms of knee function and an acceptable activity level 15 years after ACL 
injury61. In a five-year follow-up study of non-surgically treated patients, the 
general outcome was reasonably satisfactory according to Casteleyn and co-
workers31, who found no prognostic effect in terms of age, activity levels, or 
the incidence of associated lesions. The difference in rehabilitation success 
may also be associated with individual differences. Rudolph and co-workers92, 
as well as Eastlack and co-workers38, have been able to discriminate between 
so-called copers who, at an early stage in the rehabilitation process, 
compensate well for the ACL injury on a screening examination compared 
with non-copers. Their screening examination includes muscle function tests, 
hopping tests and self-report questionnaires43. They have suggested that 
copers may have a successful rehabilitation without surgery and that non-
copers will require surgery38,92.  
 
Almekinders and Dedmond1 underline the importance of preparing the patient to 
understand the seriousness of the injury before initiating any kind of treatment, 
especially invasive methods like surgery. A video for a pre-operative modelling 
intervention was shown to be effective in the early phase of rehabilitation for 
patients with an ACL injury. It reduced the patients’ perception of anxiety and 
pain and increased post-operative self-efficacy of performing rehabilitation tasks, 
as well as walking with or without crutches, up to six weeks after an ACL 
reconstruction74. Taken as a whole, it is still unclear who needs surgery, patients 
with a high/low level of sports participation or copers/non-copers. The mental 
and physical preparation during rehabilitation may also make a difference to the 
surgical outcome.  
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Rehabilitation 
The post-injury and post-operative rehabilitation of patients with an ACL 
injury is considered to be of major importance for an acceptable clinical 
outcome. There is, however, a need to analyse what is needed in the 
rehabilitation to restore the injured or reconstructed knee.  
 
Several details have been 
emphasised in recent re-
search on the rehabilita-
tion of patients with an 
ACL injury. Studies in-
clude early active exten-
sion exercises after surge-
ry51, whether it is possible 
to accelerate the rehabili-
tation process22,96 or not, 
whether closed chain or 
open chain exercises 
should be used10,30,63,77, 
whether stability is jeopar-
dised by using certain 
exercises50,21 and how 
strength training should be 
effectively implemented11. 
Furthermore, the functio-
nal stability of the knee is 
currently believed to be 
restored by training func-
tional abilities and muscu-
lar strength. No rehabilita-
tion programme has, how-
ever, been shown to be 
good enough fully to re-
store muscle size and strength for the majority of patients, within the first six 
to 12 months after ACL injury4,7,11,87,111. The importance of reduced capacity 
in terms of muscle strength is discussed and believed to be one of the reasons 
explaining the reduced physical activity level in patients after ACL injury and 
surgery38,67.  
 

 
Figure 1 – Rehabilitation methods after a knee injury 
have come a long way. This picture from the 11th 
century illustrates a treatment method for reducing a 
dislocation of the knee, Biblioteca Medicea-
Laurenziana, Florence71. 



Introduction 
 

22 

Several other factors that need to be considered during the rehabilitation of 
patients with an ACL injury have been described in the literature. They 
include the “desired” activity level for the choice of treatment59, internal 
health beliefs82, previous experience of injury55, and psychological risk factors 
for rehabilitation56. Another factor that has been suggested to be of major 
importance for the rehabilitation outcome after sports-related injuries is the 
patients’ involvement in the rehabilitation process and their perceived self-
efficacy34.  
 
Success rate for outcome 
As a general rule, a well-functioning, stable knee is needed for the patients to 
return to high-risk pivoting and twisting knee activities. Successful 
rehabilitation and/or surgery is needed to accomplish good knee function and 
patient satisfaction with the outcome60. Fear of re-injury or kinesiophobia 
may, however, be a psychological obstacle to returning to sports activities 
after an ACL reconstruction62. At present, there are no standardised, 
objective criteria for assessing an athlete’s ability to progress through the end 
stages of rehabilitation to a safe return to sports43,80. Even though patients 
have undergone seemingly successful rehabilitation and/or ACL 
reconstruction, there are a number of patients who are unable or unwilling to 
return to their previous level of physical activity for different reasons, such as 
insufficient mental planning, low previous or desired activity level, health 
locus of control and perceived physical function53,56,82. According to 
Johnson56, athletes who do not return to previous sports activity despite 
favourable physical records goes into rehabilitation with an insufficient 
mental plan. They usually lack a goal-setting plan and a positive attitude 
towards the rehabilitation56.  
 
Locus of control  
Patients with an ACL injury, who regard their health status as being 
controlled by internal factors, have been shown to have a lower perceived 
functional deficit pre-operatively82. Internal locus of control refers to the 
patients’ belief that the outcome after injury or surgery is directly related to 
their individual behaviour. External locus of control refers to patients who 
believe that the outcome after injury or surgery is under the control of 
powerful others108. Patients may also believe that the outcome after injury or 
surgery is determined directly by fate, luck or chance, corresponding to Locus 
of control by chance108. Dissatisfied patients may have overly high or 
unrealistic expectations about the effects of surgery and they may not be 
mentally prepared for the post-surgical demands of rehabilitation1,37.  
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Coping strategies  
Patients with a knee injury, who use negative coping strategies for pain and 
report a poorer quality of life, have been shown to have an inferior result 
after rehabilitation and surgery56,82,104. Quantitative studies have indicated a 
tendency for negative emotions to decrease and positive emotions to increase 
over the course of rehabilitation36,73,85. Morrey and co-workers78 have, 
however, documented a slight increase in negative emotions and a slight 
decrease in positive emotions at the end of a lengthy period of rehabilitation 
after knee surgery.  
 
Athletes have cited fear of re-injury as a salient emotion associated with 
resuming sports participation23,57. According to Kvist and co-workers62, 
patients having undergone an ACL reconstruction, who did not return to 
their pre-injury level had more fear of re-injury. 
 
Furthermore, psychological factors have been described as playing an 
important role in the recovery from sports injury25. Athletes who sustain a 
major sports injury experience marked feelings of anger, confusion, 
depression, fear and frustration early in rehabilitation23,57,107. The coping 
strategies that are used, perceived quality of life and the seriousness of the 
injury have all been shown to affect the self-efficacy beliefs, which are 
perhaps the most predictive of subsequent behaviour during rehabilitation33. 
The way the patient reacts emotionally to the ACL injury appears to have 
important implications not only for his/her subjective well-being but also for 
his/her rehabilitation behaviour and clinical outcome26,78. 
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Self-efficacy 
The concept 
The social cognitive theory and concept of self-efficacy was introduced by 
Bandura16 to explain the effects of self-referent thoughts (self-reflections) on 
psychosocial functioning. Self-efficacy refers to the way people judge their 
capabilities to organise and execute the courses of action required to attain 
designated types of performance16. In other words, people set themselves 
goals and they anticipate the likely outcome to guide and motivate their 
efforts. They are also the self-examiners of their own function (Figure 2).  
 
Self-efficacy beliefs are said to influence not only the courses of action 
pursued but also the effort expended, endurance when facing difficulties, the 
nature of thought patterns and affective reactions16. In other words, if a 
person believes that an action can be taken to solve a problem, the person 
will become more inclined to take that action and also feel more committed 
to this decision.  
 
According to Bandura13, self-efficacy makes a difference to the way people 
feel, think and act. Low sense of self-efficacy is associated with depression, 
anxiety, helplessness and pessimistic thoughts about personal 
accomplishment and development. Locke and co-workers69 have suggested 
that people with high levels of self-efficacy select more difficult goals and, 
once selected, they have greater commitment to those goals. People with 
high self-efficacy also choose to perform more challenging tasks. When 
setbacks occur, they recover more quickly and maintain their commitment to 
their goals. Bandura14 suggested that, when negative discrepancies are 
experienced between aspirations and actual achievement level, performers 
with high self-efficacy will increase their level of effort and persistence, 
whereas low self-efficacy performers will give up.  
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High self-efficacy is not the same as positive illusions or unrealistic optimism, 
since self-efficacy is based on personal experience and does not lead to 
unreasonable risk-taking. Instead, high self-efficacy leads to behaviour which 
is within the reach of one’s capabilities13. Furthermore, perceived self-efficacy 
is considered task specific and therefore different from one domain of 
functioning to another for particular situations, as well as for intellectual and 
social skills13. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 - Self-efficacy refers to the way people judge their capabilities to organise and 
execute the courses of action required to attain designated types of performance16. In other 
words, people set themselves goals and they anticipate the likely outcome to guide and 
motivate their efforts. They are also the self-examiners of their own function. If a person 
believes that an action can be taken to solve a problem, the person will become more 
inclined to take that action and also feel more committed to this decision.  
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Intentionality 

Forward-directed 
planning 

Self-reactions 

Self-reflections 

Human involvement 
Self-efficacy for various tasks evolves through experience. People are formed 
through different experience and involvement in life. Bandura17 suggests 
describing human involvement in four core features; intentionality, forward-
directed planning, self-reactions and self-reflections. For the present thesis, the 
following descriptions (Figure 3) are used for these core features:  
 
Intentionality: Represents what future 
course of action the person is intending to 
take and get involved in. Outcomes are not 
the characteristics of the involvement; they 
are more the consequences of them.  
 
Forward-directed planning: People set goals 
for themselves and anticipate the likely 
consequences of their prospective actions. 
They select actions likely to produce 
desired outcomes and avoid detrimental 
ones. 
 
Self-reactions: Action taken gives rise to 
self-reactions by comparing the 
performance with personal goals and 
standards. The self-reaction depends to a 
large extent on how far into the future the 
goals are projected and how well they can 
be realised. 
 
Self-reflections: Through conscious self-
reflection, people evaluate their 
motivation, values and the meaning of 
their life pursuits. They judge the 
correctness of their predictive and 
operative thinking against the outcome of 
their actions. It is on the basis of their self-
efficacy beliefs that people choose which 
challenge to undertake. 
 

Figure 3 – The core features of 
human involvement suggested by 
Bandura17 .  
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Level 1 
Individuals with high self-management capabilities and 

with little or no need for interactive guidance 

Level 2 
Individuals who have doubts about their self-efficacy  

and need additional guidance 

Level 3 
Individuals who think that their habits are beyond their  
control, with a need for structural personal guidance 

 

Implementations of self-efficacy 
In order to achieve desired health changes, an implementation model for 
ways of approaching people with different levels of self-management 
capabilities has been described by Bandura15. The model discusses individuals 
at three levels, as seen in Figure 4. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Figure 4 – People with three different levels of self-management capabilities15. 
 
At the first level, the patients are supposed to have a high sense of self-
efficacy, and positive outcome expectations and require minimal guidance to 
accomplish what they seek.  
 
Individuals at the second level have doubts about their self-efficacy, as well as 
doubts about the benefits of their efforts. They give up easily when facing 
difficulties and their efforts are therefore not ultimate. They need additional 
support and guidance through interactive means from parents, friends, team-
mates, coaches, physical therapists and doctors.  
 
At level three, patients believe that their well-being is out of their personal 
control. A patient at level three who has a low self-efficacy early in the 
rehabilitation process probably needs a great deal of personal guidance to 
make successful rehabilitation possible.  
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The implementation model could be applied in the rehabilitation of patients 
with an ACL injury. Many patients with an ACL injury will be at level one, 
as they are young, active and determined early in their rehabilitation process 
to return to their previous level of physical activity. Determinants of patient 
satisfaction with the outcome after reconstruction of the anterior cruciate 
ligament has been found to be the patients subjective assessment of 
symptoms and function60. Strategies to reinforce or to maintain high self-
efficacy may as well be necessary in order for the patient to reach a 
satisfactory outcome. 
 
Strategies to reinforce self-efficacy 
Bandura15 has suggested that a sense of competence can be acquired by 
mastery experience, social modelling and social persuasion (Figure 5). The 
capacity is also thought to be dependent on one’s present physical and 
emotional state15.  
 
– The most effective way to acquire a sense of competence is considered to 
be through mastery experience. Being successful in overcoming difficulties 
strengthens one’s efficacy, while failures undermine it.  
 
– The second way of strengthening perceived self-efficacy can be achieved 
through social modelling. If people see others like themselves succeed by 
sustained effort, they may come to believe that they, too, have the capacity 
to succeed. 
 
– Social persuasion is the third way to strengthen people’s beliefs. If people 
are persuaded that they have what it takes to succeed, they exert more effort 
than if they have self-doubts. Effective social persuasion can do more than 
just strengthen faith in people’s capabilities. Those who are effective in their 
social persuasion can arrange things in ways to bring success and avoid failure.  
 
– People also appear to rely on their physical and emotional state to judge their 
capabilities. In activities that require strength and stamina, fatigue and pain 
may be interpreted as low self-efficacy for physical functioning. Tension, 
anxiety and depression may also be signs of personal deficiency15.  
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Figure 5 – The patient can acquire a sense of competence by mastery experience, social 
modelling and social persuasion15. The capacity is also thought to be dependent on one’s 
present physical and emotional state15.  
 

Physical and  
emotional state 

 ”If they can do this,  
then I should be able to too!” 

Social modelling 

 ”It feels fine 
 and  

I think I could 
do this!” 
Mastery  

experience 

 ” I know you can do this and I 
know you are ready for it!” 

Social persuasion 
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Self-efficacy and rehabilitation 
The significance of human involvement in terms of goal-setting and self-
efficacy beliefs in patients with an ACL injury has been discussed by Evans 
and Hardy39. Goal-setting and the strengthening of self-efficacy beliefs were 
thought to be of major importance for successful rehabilitation after knee 
surgery. Expectations, as well as verbal and social persuasion by health 
professionals, appear to be important for perceived self-efficacy20,33. The 
patient’s perceived self-efficacy thus appears to be an important factor in the 
rehabilitation after an ACL reconstruction, especially in terms of the 
outcome measured by physical participation, subjective knee function and 
quality of life33,40. 
 
As is pointed out in the literature, when dealing with illnesses such as cardiac 
disease65, whiplash-associated disorders29,99, osteoarthritis70,76 and chronic low 
back pain3, the focus should be on strengthening the patients’ self-efficacy of 
performance and physical tasks during the rehabilitation process in order to 
minimise the consequences of that particular illness/injury. For patients with 
rheumatic disease and for patients with chronic pain, the concept of self-
efficacy has been shown to be important in understanding the patients’ 
psychological and physical functioning5,20.  
 
There are a number of studies indicating the importance of well-defined, 
guided rehabilitation for a successful outcome9,22,63,77, although the 
importance of self-efficacy of knee function has not to our knowledge, been 
studied in patients with an ACL injury.  
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Summary of interesting areas  
In the literature, there are many suggestions relating to the importance of the 
patients’ self-efficacy for a successful outcome after sports-related injuries. 
No specific instrument for measuring self-efficacy of knee function in patients 
with an ACL injury is, however, available. 
 
Among patients who have undergone a seemingly successful rehabilitation 
and/or ACL reconstruction, there are a number of patients who are still 
unable to return to their previous level of physical activity. 
 
Different reasons for this have been suggested; for example, the patients have 
insufficient mental plans, external health locus of control, overly high or 
unrealistic expectations, low perceived physical functioning and a low desire 
for physical activity. 
 
Athletes who sustain a major sports injury, such as an ACL injury, have been 
described as experiencing marked feelings of anger, confusion, depression, 
fear and frustration in the early period of rehabilitation. Athletes have, 
furthermore, cited fear of re-injury as a salient emotion associated with 
resuming sports participation. Fear of re-injury or kinesiophobia may be a 
psychological obstacle to returning to sports activities after an ACL 
reconstruction.  
 
Patients with a knee injury, who use negative coping strategies for pain and 
report a lower quality of life, have been shown to have an inferior result after 
rehabilitation and surgery. 
 
Many of the above-mentioned factors for patients with an ACL injury are 
associated with the patients’ perceived self-efficacy of knee function, which is 
the main focus of this thesis. 
 
 
 



Aims of the studies 
 

32 

Aims of the studies 

 
The overall purpose of this thesis was to obtain knowledge about perceived 
self-efficacy of knee function in patients with an ACL injury. 
 
The specific aims were: 
 
• to develop a specific instrument to measure self-efficacy of knee function, 

the Knee Self-Efficacy Scale (K-SES), for patients with an ACL injury 
 
• to evaluate the validity and reliability of the K-SES 
 
• to evaluate the responsiveness of the K-SES, i.e. the ability of the 

instrument to detect clinically important and relevant changes during 
rehabilitation 

 
• to describe self-efficacy of knee function for males and female patients, 

both old and young, and for highly to moderately physically active patients 
  
• to describe factors that are important and have a major impact in 

determining the variance in patients’ perceived self-efficacy of knee 
function after one year of rehabilitation after injury or surgery 

 
• to describe the success rate for outcome one year after surgery and 

rehabilitation 
 
• to explore patients’ perceived self-efficacy of knee function as possible 

predictors of outcome one year after surgery and rehabilitation 
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Patients and methods 

Development of the studies over time 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 6 – The development of the four studies in this thesis between 2002 and 2007. The dark grey 
brackets indicate patient inclusion periods and the light grey bracket indicates the follow-up period. 
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Inclusion criteria 
Patients were included if they: 
• had a suspected ACL injury (Studies I-III) based on history and a clinical 

examination performed by an experienced orthopaedic surgeon, or had 
undergone an ACL reconstruction (Studies I-IV) 

• were between 16 and 60 years of age 
• were injured during sports activity  
• were able to read and understand the Swedish language 
 
During the patient inclusion period approximately 95% of the patients with 
an ACL injury and ACL reconstruction, currently under rehabilitation at the 
Sportrehab - Physical Therapy & Sports Medicine Clinic, Göteborg, Sweden, 
were included if they fulfilled the inclusion criteria.  
 
Recently ACL-injured patients were recruited from all the hospitals in the 
Göteborg area. Three patients who were subsequently diagnosed as not 
having an ACL injury were excluded. 
 
Patients on the waiting list for an ACL reconstruction at Sahlgrenska 
University Hospital/Östra were recruited consecutively. Approximately 90% 
of the patients that could be reached were included.  
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Distribution of patients 
A total of 255 patients were included in this thesis. The distribution of the 
patients included in the four studies is illustrated in Figure 7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7 – Distribution of patients (pt) included in this thesis. 
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Study I 
Descriptive statistics for the 210 male and female patients with an ACL 
injury who were involved in the various stages in Study I are presented in 
Table 1. In the first and second pilot study, the patients who were recruited 
were currently in rehabilitation, following an ACL injury or ACL 
reconstruction, at a sports medicine clinic. For the evaluation of K-SES (step 
5, Table 1) 104 patients were recruited. The test-retest was conducted on 18 
patients three months after ACL reconstruction.  
 
 
Table 1 – Distribution, mean age and standard deviation (SD) for the 210 
included patients.  
 
 

  Mean age ± SD 
 
 

Step 1 – Item generation 
 

Step 2 – Test construction 
 

Step 3 – First pilot study (n=37, 18 w+19 m), (31 surg+6 non surg)  32.7±8.6 
 

Step 4 – Second pilot study (n=51, 28 w+23 m), (35 surg+16 non surg)  32.1±10.1 
 

Step 5 – Evaluation of K-SES  
 

Internal consistency, validation and factor analysis 30.1±9.1 
 (n=104, 41 w+63 m), (64 surg+40 non-surg)   
 

Reliability test (n=18, 4 w+14 m), (18 surg+0 non-surg) 27.2±7.0 
 
 

w = women, m = men  
surg = patients who underwent ACL reconstruction 
non-surg = patients with an ACL injury, not treated surgically 
 
 
 
Study II 
Thirty patients were included for this one-year prospective study, 13 women 
and 17 men, with a mean age of 32.9 years (17-54), with an ACL injury (21 
patients from Study I and 9 new patients included), and evaluated as recently 
injured and at all the subsequent follow-ups. 
 
The study also included 33 available patients, 15 women and 18 men, with a 
mean age of 29.2 years (17-55), scheduled for ACL reconstruction (26 
patients from Study I and 7 new patients included), and evaluated pre-
operatively and at all the subsequent follow-ups.  
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The patients were recruited within a month after injury or within a month 
before scheduled surgery and they were rehabilitated for three to six months 
at a sports medicine clinic. 
 
Study III 
A total of 116 patients, with a mean age of 31.2 years (18-55), were 
evaluated one year after injury/surgery. Forty-five patients (49% women) had 
a knee with an ACL injury and 71 patients (34% women) had undergone an 
ACL reconstruction. All patients were rehabilitated for three to six months at 
a sports medicine clinic. Seventy-one of the patients were recruited from 
Study I, 29 from Study II and 16 new patients were recruited for Study III. 
 
Study IV 
All 38 patients with an ACL reconstruction from Study III, which had been 
evaluated pre-operatively, using the Knee Self-Efficacy Scale (K-SES) and 
evaluated at the one year follow up, were recruited for Study IV. All patients 
were tested within a month before scheduled surgery. Thirteen were women 
and 25 men, with a mean age of 29.7 years (16-55). All patients were 
scheduled for an ACL reconstruction within a month of the pre-operative 
evaluation. They were rehabilitated for three to six months, after surgery, at a 
sports medicine clinic. Twelve patients had an ACL reconstruction using a 
patellar tendon graft and 26 had an ACL reconstruction using a hamstring 
tendon graft. At the one year follow-up, patients were evaluated using 
outcome measures for present physical activity, knee symptoms and knee 
muscle function. 
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Rehabilitation protocol 
A vast majority of the patients in this thesis received rehabilitation training 
according to a standardised rehabilitation protocol at the Sportrehab - 
Physical Therapy & Sports Medicine Clinic, Göteborg, Sweden. The criterion 
based and goal oriented rehabilitation protocol is used for patients having an 
ACL injury and having undergone an ACL reconstruction. The various 
exercises are adjusted for each specific individual. The large variation that 
exists in for example cultural background, personality traits, previous physical 
activity level, if the knee is operated or not, the type of autograft used, the 
status of the patients knee, how the rehabilitation progress and the patients 
goals has a direct influence on how the physical therapist designs and 
gradually progress each individual specifically through the rehabilitation 
programme. 
 
 

Phase 1 - last approximately 1-2 weeks 
Patient status:  Post ACL injury/reconstruction  
Goal:  Initiate an individual rehabilitation program 
 Give the patient information about his/her injury 
 Set-up a mutual goal for the rehabilitation 
Treatment program: Exercises for daily rehabilitation 

• Restore full knee extension 
• Knee flexion till 90° or more 
• Quadriceps/Hamstring control 
• Reduce knee joint swelling 
• Gait without crutches as soon as possible 
 

 

Phase 2 - last approximately 4-6 weeks 
Patient status:  Reduced symptoms of knee joint swelling and pain  
Goal:  Full range of motion, normal gait pattern, increased motor control
 Return to work with light strain on the knee  
 Improve the patient’s understanding of his/her injury 
Treatment program: Exercises for daily rehabilitation 

• Range of motion training, bicycling allowed when 110° knee flexion is 
achieved 

• Functional training, gait exercises forward, backward and sideways 
• Coordination and balance exercises 
• Pool exercises 
• Pain free functional strength training, static and dynamic, open and 

closed chain exercises 
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Phase 3 - last approximately 8-16 weeks 
Patient status:  Further reduced symptoms and increased knee joint tolerance  
Goal:   Return to work with heavy strain on the knee and light  
 recreational sports  
 Reinforce stamina and muscle strength 
 Evaluate the goals together with the patient 
Treatment program: Exercise program for all different qualities, 3-5 days/week  

• Gradually increased strength training in open and closed chain 
•  Increased functional training like jogging, jumping, and sports-like 

exercises 
• Gradually increased outdoor activities as a complement to 

rehabilitation, like biking and running, for a more general 
conditioning of the body 

 
 
 

Phase 4 - last approximately 3-6 months 
Patient status:  Minimal symptoms and increased knee joint tolerance to a 

gradually higher intensity of training 
Goal:  Gradual return to sports activities 
 Increase strength and stamina as tolerated 
 Evaluate the goals with the patient, if the goals are realistic or if they 

have to be revised 
Treatment program: Exercise program that is gradually more sports specific 

• Continue to increase strength training and activities for a more general 
conditioning of the body 

• Continue to increase outdoor activities such as biking, running, skiing 
etc. 

• Increase activities including cutting, twisting and, hopping for a 
gradual return to desired sports activity. 
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Design of the K-SES 
Self-efficacy of knee function (K-SES) 
The Knee Self-Efficacy Scale (K-SES) was constructed to evaluate perceived 
self-efficacy of knee function106. The K-SES consists of 22 items divided into 
four sections A, B, C and D. For sections A; Daily activities (7 items), B; 
Sports activities (5 items) and C; Knee function tasks (6 items), the patients 
report how certain they are about performing the task right now, despite 
knee pain/discomfort. For section D; Knee function in the future (4 items), 
the patients report how certain they feel about their future capabilities. 
Patients gave their response to the 22 items on an 11-grade Likert scale 
ranging from 0 = not at all certain to 10 = very certain. The K-SES is a self 
administrated instrument and it takes about 5 min for the patient to 
complete. 
 
Face validity 
To ensure good face validity of the items included in the K-SES, twelve 
physical therapists and two orthopaedic surgeons, all with experience of 
patients with an ACL injury, and two medical doctors experienced in 
evaluation and pain management took part in brainstorming sessions on the 
topic. Face validity was defined as a subjective judgment by experts in the 
field that items appeared to assess the desired qualities100.  
 
Content validity - Item generation 
For the item generation lists were drawn up of activities, situations and 
questions relating to what patients with an ACL injury were thought to be 
uncertain about doing. More items were generated from discussions between 
the health professionals and patients. This was done to establish good content 
validity, defined as a subjective judgment by experts in the field of whether 
the instrument samples relevant content or domains100. The item generation 
process resulted in more than one hundred items.  
 
Factor analysis 
During the process of item generation, the expert group categorised the items 
into four groups by identifying similarities such as: A) daily activities, B) 
sports/leisure activities, C) other physical activities and D) knee function in 
the future. These four groups of the K-SES are not identical to and should 
not be confused with the actual “loading” of the underlying factors described 
by the factor analysis. The two strong factors with an Eigenvalue of more 
than one generated by the factor analysis of the K-SES were designated as 
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“self-efficacy at present” and “self-efficacy in the future”. According to 
Streiner and Norman100, these two factors should be treated as two separate 
sub-scales. Our recommendation is that the total score for sections A, B, C 
and D of the K-SES should be used to evaluate the patients’ overall self-
efficacy of knee function, K-SESABCD=K-SESTotal, the scores for sections A, B 
and C should be used to evaluate the patients’ present self-efficacy of knee 
function K-SESABC=K-SESPresent, and section D should be used to evaluate the 
patients’ future self-efficacy of knee function, K-SESD=K-SESFuture. 
 
The item analysis 
A careful item analysis was conducted by presenting the results as frequency 
histograms for each item in the first and second pilot study in Study I. The 
scores for the final 22 items chosen for the final K-SES were distributed 
throughout the entire spectrum, i.e. from low to high scores, as the property 
of a normal curve. According to Fhanér41, items with the property of a 
normal curve allow for the summation of all item scores and enable the sum 
to be divided by the number of items. Moreover, this allows for mean and 
standard deviation calculations of the score. In other words, it is possible to 
treat the score with parametric statistics for the specific population for which 
it is validated. The results from the K-SES in this thesis are presented with 
mean and standard deviation, but non-parametric statistics were used on the 
K-SES for correlations and comparisons between groups. 
 
Reliability 
According to the literature41, homogeneity or “internal consistency” is the best 
test of reliability if the test only measures one trait or ability, as is the case 
with the K-SES. The test of homogeneity should not be perfect because the 
items should measure different aspects of self-efficacy of knee function. It is 
also important, however, that all items relate closely to the specific ability of 
self-efficacy of knee function. The K-SES presented good homogeneity, i.e. a 
Cronbach’s alpha of 0.94-0.78, for the four different parts of the K-SES.  
 
For the test-retest reliability of the K-SES, 14 days between test days were 
chosen to limit the chance of patients remembering their previous scores. In 
two weeks of rehabilitation, it was, however, realised that too much 
improvement in skills in terms of function was possible and there were 
opportunities for the patients to test their ability and thereby change their 
self-efficacy of knee function. The test-rest reliability measurement produced 
an rs = 0.73 and an ICC = 0.75 but with no significant differences between 
test days and this was regarded as an acceptable result. 



Patients and methods 
 

42 

Construct validity 
To test for construct validity, the extent to which a measure correlates with 
measures of other variables in ways that can be explained theoretically100, the 
K-SES was correlated with the Multidimensional Health Locus of Control 
(MHLC)108 (a measure of people's beliefs that their health is or is not 
determined by their behaviour), the Coping Strategies Questionnaire 
(CSQ)91 (a questionnaire that assesses eight different coping strategies for 
pain and two questions about how the patients feel about their perceived 
ability to reduce or control their pain) and the SF-36109 (a quality of life 
instrument). Low correlation was found between the dimensions on the 
MHLC and the K-SES, rs=-0.18-0.03, and between the coping strategies on 
the CSQ and the K-SES, rs=-0.11-0.25. The correlation between the physical 
functioning dimension on the SF-36 and K-SES was rs=0.8 (p=0.01), while it 
was rs=-0.5-0.4 between the K-SES and the rest of the dimensions on the SF-
36. 
 
Convergent validity 
To see how closely K-SES was related to an other measure of the same 
construct to which it should be related, i.e. to test for convergent validity100, 
the K-SES was correlated with the Knee Injury and Osteoarthritis Outcome 
Score (KOOS)88 (a self-administered instrument for assessing function and 
symptoms after knee injury). The correlations between the K-SES and the 
sub-scales on the KOOS ranged from rs=0.4-0.7. 
 
Responsiveness 
Responsiveness is also known as sensitivity to change. It is the ability of a 
measure to detect a change when a change has occurred. Responsiveness was 
tested for the K-SES in Study II. There was a significant increase (change) in 
patients’ perceived self-efficacy of knee function during rehabilitation 
correlated to the patients’ increased physical activity, decreased perceived 
symptoms and increased function. K-SES was considered to have good 
responsiveness.  
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The K-SES score measurement characteristics 
According to “Psychological testing in theory and practice”41, most test 
psychologists are willing to accept the score and measurement characteristics 
of a given test, if an individual with a higher score shows more of that trait or 
ability that is being measured than an individual who obtains a lower score. It 
is, furthermore, recommended that the test only measures one trait or ability. 
The information should then be enough, according to Fhanér41, to compare a 
person with a high test score, on, for example, the K-SES, with a person who 
has a lower or equal score. 
 
Good reliability and good face, content, construct and convergent validity 
were demonstrated for the K-SES for measuring perceived self-efficacy of 
knee function in patients with an ACL injury. The K-SES was found to be a 
valid and reliable self-administered instrument with good responsiveness for 
patients with an ACL injury105. 
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Evaluation methods 
The Tegner activity grading scale (Tegner scale) 
The Tegner scale103 is used for grading work and sport activities. It is 
numerically graded from 1 to 10. One represents the least strenuous knee 
activity and 10 is hard strenuous knee activity, such as rugby or international 
soccer. The Tegner scale was modified in 2000 (not yet published) and new 
sports such as floorball and snowboarding have been added to the score. The 
modified version was used in this study with the permission of the authors 
(Dr. Yelveton Tegner, personal communication).  
 
In Study II, patients were defined as having returned to their baseline 
physical activity level if they reported a higher level, the same or one grade 
less on the Tegner scale at the 12-month test. In Study IV, patients were 
defined as having returned to their baseline physical activity level if they 
reported a higher level, the same or two grades less on the Tegner scale at the 
12-month test.  
 
The Physical Activity Scale (PAS) 
The PAS was constructed by an expert group consisting of experienced 
physical therapists and orthopaedic surgeons, which assured good face 
validity for the scale105. The PAS scale originates from a validated score for 
middle-aged and former athletes as a model94. Patients were defined as having 
returned to their physical activity intensity and frequency of participation if 
they scored the same as the baseline PAS (Studies II and IV). 
 
Subjects made their own assessment on the PAS of how vigorously and 
frequently they participated in physical activity at the present time and prior 
to their knee injury. The four grades on the PAS are: 
 

1. Non-active, only sometimes going for a short walk or doing light work in 
the garden or similar 

 

2. Light physical activity a few hours a week, such as taking a long walk, 
bicycling, dancing, normal gardening, or similar 

 

3. More strenuous physical activity a few hours a week, such as playing 
tennis, swimming, running, workout, spinning, dancing, football, 
floorball, strenuous gardening, or similar 

 

4. Hard strenuous physical activity during the week on a regular basis, with 
a demanding effort.  
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The Knee Injury and Osteoarthritis Outcome Score (KOOS)  
The KOOS is a self-administered instrument for assessing function, 
symptoms and associated problems for patients with a knee injury88. It 
consists of five subscales; pain, symptoms, function in daily living, function in 
sports and recreation and knee-related quality of life. The answer options are 
given using five Likert boxes. Each subscale is calculated separately and 
converted to a 0-100 score, where 0 indicates extreme symptoms and 100 
indicates no symptoms.  
 
Lysholm score 
The Lysholm score is a symptom-related knee score72 assessed by the patients 
themselves in the present thesis. It measures eight symptoms and the specific 
disability for that symptom. The symptom severity is given a number from 0 
to 25. These numbers are then summarised according to a scoring key into a 
score from 0 for someone who has all the symptoms and the worst disability 
to 100 for patients who have no symptoms or disability from their knee.  
 
The Multidimensional Health Locus of Control (MHLC) 
The MHLC is a measure of people's beliefs that their health is or is not 
determined by their behaviour108. 
 
Internal health locus of control – refers to the belief that one’s outcome is 
directly related to one’s own behaviour. 
External health locus of control – refers to the belief that one’s outcome after 
injury or surgery is under the control of powerful others. 
Health locus of control by chance – refers to the belief that one’s outcome is 
determined by fate, luck or chance. 
 
The MHLC includes 18 items and the patients report their belief from zero “I 
do not agree at all” to six “I strongly agree”. The score is summarised and 
divided by the number of items for each category into a mean for that 
particular category. The Swedish version of the MHLC was used with the 
permission of Professor Sven Carlsson (at the Institution of Psychology, 
University of Göteborg, Sweden) who did the translation and cross-cultural 
validation. 
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The Coping Strategies Questionnaire (CSQ)  
The CSQ, developed by Rosenstiel & Keefe91, is a questionnaire to assess 
coping strategies for pain. It is a self-administered instrument and the patients 
report on a scale from 0-6 how they cope with pain in different situations. 
Zero on the scale is “I never do or think like this” to six “I always do or think 
like this”. The CSQ consists of 50 items, summarised according to a scoring 
key to form seven cognitive coping strategies and two questions (a,b) about 
how the patients feel about their perceived ability to reduce or control their 
pain. A general description of each strategy is presented below. 
 
1. Diverting Attention: the patient tries to think of something else. 
 

2. Reinterpreting Pain Sensations: the patient thinks of the pain as 
something else (being another sensation outside the body). 

 

3. Coping Self Statement: the patient tells him/herself that the pain is not 
bad and can be overcome. 

 

4. Ignoring Sensations: the patient tells him/herself that there is no pain. 
 

5. Praying/hoping: the patient tells him/herself that the pain will go away. 
 

6. Catastrophising: the patient tells him/herself that the pain will never go 
away. 

 

7. Increase Behavioural Activities: the patient engages in physical activities. 
 

8. a. Control Pain: the patients rate how much control over the pain they have. 
b. Decrease Pain: the patients rate how able they are to decrease the pain. 

 
The Swedish version of the CSQ was used in this study52. 
 
The SF-36 
The SF-36 is a health-related quality of life instrument109. The SF-36 consists 
of 36 items, divided into eight dimensions: Physical Functioning, Role-Physical, 
Bodily Pain, General Health, Vitality, Social Functioning, Role-Emotional and 
Mental Health. The items are summarised into raw scores following an 
algorithm and then transformed into a 0 to 100 scale using a formula in the 
Swedish manual and interpretation guide102.  
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Prior experience of injury/illness 
Prior experience of serious injury/illness was based on patient self-reports and 
what they could recall. The definition of serious was any injury/illness that 
caused surgery and/or rehabilitation for more than two months. The subjects 
also considered if they had no, good or bad experience when resuming their 
prior physical activity.  
 
Good experience = has resumed prior physical activity within six months and 
bad experience = has not resumed prior physical activity within six months 
from the injury/illness. 
 
Test battery of muscle function 
A test battery of three lower-extremity muscular power tests81 and a test 
battery of three hop tests46 were performed by the patients. The test batteries 
have been found to be reliable and valid after ACL injury and ACL 
reconstruction81,46. The test batteries for muscular power consisted of two 
open-chain exercises, i.e. knee extension and knee flexion, and one closed-
chain exercise for the lower extremities, i.e. leg press. For the test battery of 
hop performance, the subjects performed a one-leg counter-movement jump, 
a one-leg hop for distance and a 30-second one-leg side jump. For all the 
muscular function tests, a Lower limb Symmetry Index (LSI) was calculated 
to determine the side-to-side leg difference. The LSI was defined as the ratio 
between the involved limb score and the uninvolved limb score expressed in 
per cent (involved/uninvolved x 100 = LSI). 
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Test schedule after ACL injury 
Patients with an ACL injury were evaluated within one month after the 
injury and four, six and 12 months after the ACL injury (Table 2).  
 
 
 

Table 2 – The various methods and occasions used for evaluation in 
patients with an ACL injury. 
 
 Months after ACL injury 
Methods 0-1 4 6 12 
Self-efficacy (K-SES) X X X X 
Coping (CSQ)  X  X 
Locus (MHLC)  X  X X 
Quality of life SF-36 X   X 
Knee symptoms (KOOS)   X  X  
Lysholm score    X 
Previous injuries/illnesses X   X 
Physical activity (Tegner & PAS) X X X X  
Muscle function  X X X 
 

 
 
Test schedule before and after ACL reconstruction 
Patients who had undergone ACL reconstruction were evaluated pre-
operatively and three, six and 12 months after the ACL reconstruction (Table 
3).  

 
 
Table 3 – The various methods and occasions used for evaluation in 
patients who had undergone ACL reconstruction. 
 
 Months after  
 ACL reconstruction 
Methods pre-op 3 6 12 
Self-efficacy (K-SES) X X X X 
Coping (CSQ)  X  X 
Locus (MHLC) X  X X 
Quality of life (SF-36) X   X 
Lysholm score    X 
Knee symptoms (KOOS)  X  X 
Previous injuries/illnesses X   X 
Physical activity (Tegner & PAS) X X X X 
Muscle function X  X X  
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Statistics 

Statistical analysis in this thesis was performed using the Statistical Package 
for Social Sciences (SPSS, version 11.5 - 14.0 for Windows). Standard 
procedures were used for descriptive statistics. All correlation coefficients (rs) 
were calculated using Spearman’s rank correlation. All significance tests were 
two-tailed and conducted at the 5% significance level. 
 

Study I. The internal consistency was assessed by calculating the Cronbach’s 
alpha coefficient32. Test-retest data were also evaluated using the intraclass 
correlation coefficient (ICC)97. To study differences within groups in the test-
retest, Wilcoxon's signed-ranks test was used. A maximum likelihood factor 
analysis using Harris Kaiser's rotation method was applied to the K-SES, as 
well as an item analysis. 

Study II. To study differences within groups the Wilcoxon's signed-ranks 
test was used. For comparison between two groups the Mann-Whitney U-test 
was used.  

Study III. For the linear regression analysis, the K-SES score was 
transformed to normal scores by the transformation by Blom. All the 
univariate correlations between the K-SES and the independent measures 
with a p-value of < 0.05 were used in a forward stepwise linear regression 
model. 

Study IV. For the multiple regression analysis, the outcome scores were 
transformed to normal scores by a transformation by Blom. The β-value is the 
estimated change in the dependent variable for a one-unit increase in the 
predictor. The R2 value for the model indicates how much of the variation 
can be explained by all the predictors in the model. Multiple logistic 
regression analysis was used with the dichotomised outcome variables as 
dependent variables. The odds ratio given is the odds ratio for an acceptable 
outcome level for a one-unit increase in the predictor. Both the multiple 
regression analyses and the multiple logistic regression analyses were used in 
order to analyse the effect of the K-SES on the outcome variables adjusted 
for covariates pre-injury. The Mann-Whitney U-test was used for comparison 
of pre-operative K-SES between subjects with an acceptable level of outcome 
and subjects without an acceptable outcome after one year. 
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Ethics  

All the studies included in this thesis were approved by the Human Ethics 
Committee at Göteborg University, number S 297-03. All the patients 
received oral and written information about the purpose and procedure of 
the study and written informed consent was obtained.  
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Study I 

A new instrument for measuring self-efficacy in 
patients with an Anterior Cruciate Ligament injury 

 
Purpose 
The purpose of this study was to develop a reliable, valid instrument for 
measuring perceived self-efficacy of knee function in patients with an ACL 
injury. 
 
Results 
The internal consistency of the final 22-item K-SES was 0.94 for the total 
test, as calculated with Cronbach’s alpha. For the four K-SES categories, 
Cronbach’s alpha was 0.94 for Daily activities, 0.91 for Sports activities, 0.92 
for Knee function activities and 0.78 for Knee function in the future. The 
test-retest revealed a correlation of rs = 0.73 between test days and an ICC of 
0.75. No significant differences between test days were found. 
 
Low correlations were found between the dimensions on the MHLC and the 
K-SES, rs =-0.18-0.03, and between the coping strategies on the CSQ and the 
K-SES, rs=-0.11-0.25. The correlation between the physical function 
dimension on the SF-36 and K-SES was rs = 0.8 (p=0.01), while an rs = -0.5-
0.4 was found between the K-SES and the rest of the dimensions on the SF-
36. The correlations between the K-SES and the sub-scales on the KOOS 
ranged from rs = 0.4-0.7 (p=0.01). A maximum likelihood factor analysis 
with Harris Kaiser’s rotation method was applied in the factor analysis. The 
factor analysis produced two factors of importance with an Eigenvalue over 
one. Factor one was related to how the patients perceived their present 
physical performance/function, while factor two was related to how the 
patients perceived the future physical performance/prognosis of their knee. 
 
Conclusion 
Good reliability and good face validity, as well as good content, construct and 
convergent validity, were demonstrated for the new instrument (K-SES) for 
measuring perceived self-efficacy of knee function in patients with an ACL 
injury. The K-SES can be recommended for studies designed to evaluate 
prognostic and outcome expectations of perceived self-efficacy of knee 
function in patients with an ACL injury. 
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Study II 

Self-efficacy, symptoms and physical activity  
in patients with an Anterior Cruciate Ligament injury: 

a prospective study 
 

Purpose 
The aim of this prospective study was to describe the patients’ perceived self-
efficacy of knee function at various times after injury and surgery respectively 
and to correlate the score on the K-SES with the patients’ subjective 
symptoms. The aim was also to describe the influence of gender, age and 
physical activity on the patients’ perceived self-efficacy of knee function. 
 
Results 
The perceived self-efficacy of knee function changed significantly during the 
course of rehabilitation. For patients with an ACL injury, the K-SES scores 
increased significantly (p<0.001) from a mean of 3.9 in the test when 
“recently injured” to a mean of 6.8 in the test 12 months after injury. There 
was also a significant (p<0.05) increase between each test occasion up to six 
months after injury, but no significant changes were found between the six- 
and 12-month follow-ups. For patients who had undergone ACL 
reconstruction, the scores increased significantly (p<0.001) from a mean of 
5.0 at the pre-operative test to a mean of 7.6 at the follow-up test at 12 
months. There was also a significant (p<0.05) increase for the K-SES 
between each test occasion up to twelve months after surgery. 
 
Self-efficacy of knee function and age 
“Younger” patients, aged 17-29, with an ACL injury obtained significantly 
(p=0.034) higher scores on the K-SES in the test when “recently injured” 
compared with “older” patients, aged 30-54. 
  
Self-efficacy of knee function and gender 
Men obtained significantly (p=0.013) higher perceived self-efficacy scores on 
the K-SES in the pre-operative test compared with women. 
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Self-efficacy of knee function and baseline physical activity 
Patients with a higher baseline physical activity level (Tegner 7-10) obtained 
significantly (p=0.005) higher scores on the K-SES in the pre-operative test 
compared with patients with a lower baseline physical activity level (Tegner 
3-6).  
 
Physical activity level 
At the 12-month test, 15 of the 30 patients (50%) with an ACL injury and 
15 of the 33 patients (46%) who had undergone ACL reconstruction had 
returned to a higher, the same or one level lower than their baseline physical 
activity level, as documented using the Tegner scale. The corresponding 
results for returning to activity intensity and frequency of participation as 
measured on the PAS were 16 of the 30 patients (53%) and 20 of the 33 
patients (61%) respectively.  
 
Knee symptoms  
For patients with an ACL injury, low to moderate correlations (rs=0.21–0.56) 
were found at the four-month test between the KOOS subscales and the K-
SES. At the 12-month test, the correlations were moderate to strong 
(rs=0.33–0.71). For patients who had undergone ACL reconstruction, low 
correlations between the KOOS and the K-SES (rs=-0.16–0.25) were found 
at the three-month test. At the 12-month test, the correlations were 
moderate to strong (rs=0.41–0.72). 
 
Conclusion 
The conclusion from the present study was that self-efficacy of knee function 
increased significantly during rehabilitation in patients with an ACL injury, as 
well as in patients who had undergone ACL reconstruction. The 
improvement in perceived self-efficacy could, however, only be partly 
explained by the improvement in subjective symptoms. Furthermore, a 
significant difference in self-efficacy of knee function was observed early in 
the rehabilitation process, between men and women, young and old, and 
patients with a low and high pre-injury physical activity level. It may 
therefore be important to reinforce the patients’ self-efficacy early in the 
rehabilitation process for even better results when it comes to returning to 
prior physical activity. 
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Study III 

Determinants of self-efficacy in the rehabilitation 
 of patients with an Anterior Cruciate Ligament injury 

 

Purpose 
The purpose of this study was to explore physical and psychological measures 
believed to determine patients’ perceived self-efficacy of knee function in the 
rehabilitation of patients with an anterior cruciate ligament (ACL) injury.  
 

Results 
For the 116 patients, the mean (SD) for the complete K-SES (K-SESTotal) was 
7.3 (1.9) and the scores ranged from 1.0 to 9.8. The mean (SD) for the K-
SESPresent was 7.1 (2.0), ranging from 0.7 to 9.8, while for the K-SESFuture it 
was 7.8 (1.9), ranging from 1.3 to 10. The median and interquartile range for 
the K-SES are illustrated in Figure 8.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
Figure 8 – Median, 5, 25, 75 and 95 percentiles and outliers (○) for the perceived self-efficacy of 
knee function (K-SES) for 116 patients one year after ACL injury/reconstruction. 
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The correlation coefficients between the K-SES and the independent 
measures are presented in Table 4.  

 
 

Table 4 – Correlation coefficients (Spearman’s r) for 
the K-SES and all the 39 independent measures.  
 

    K-SES  
   Total Present Future 
    

Personal factors 
1 Gender 0.09  0.01  0.15  
2 Surgery 0.13  0.10  0.20 * 
3 PASPresent 0.21 * 0.19 * 0.27 ** 
3 TegnerPresent 0.22 * 0.18 * 0.28 ** 
5 Age -0.08  0.03  -0.13  
 

SF-36   
6 Physical Functioning 0.11  0.10  0.12  
7 Role-Physical 0.07  0.06  0.07  
8 Bodily Pain -0.12  -0.15  -0.09  
9 General Health -0.05  -0.03  0.00 
10 Vitality 0.06  0.07  0.03 
11 Social Functioning 0.12  0.18  0.05  
12 Role-Emotional -0.08  -0.08  -0.04 
13 Mental Health 0.11  0.11  0.10  
 

CSQ 
14 Diverting Attention -0.01  0.03  -0.05  
15 Reinterpreting Pain 0.08  0.08  0.10  
16 Coping 0.07  0.06  0.09  
17 Ignoring 0.22 * 0.19 * 0.22 * 
18 Praying -0.10  -0.05  -0.08  
19 Catastrophising -0.03  -0.01  -0.03  
20 In Behaviour 0.05  0.08  0.04  
21 Controlling Pain 0.19 * 0.21 * 0.22 * 
22 Decreasing Pain 0.24 * 0.31 ** 0.15  
 

MHLC 
23 Internal Locus Control 0.31 ** 0.32 ** 0.30 ** 
24 External Locus Control -0.13  -0.09  -0.11  
25 Locus Control Chance -0.19 * -0.22 * -0.12  
 

Previous experience factors 
26 InjuryPrevious 0.01  -0.07  0.03  
27 IllnessPrevious -0.05  -0.03  -0.06  
28 InjuryExperience 0.01  0.09  -0.03 
29 IllnessExperience 0.02  0.00  0.04  
30 PASPre-injury -0.03  -0.04  0.00  
31 Tegner Pre-injury 0.11  0.05  0.15 
 

Symptom and function factors 
33 PASResumed 0.28 ** 0.29 ** 0.24 ** 
32 TegnerResumed 0.12  0.14  0.13  
34 KOOSSymptoms 0.26 ** 0.29 ** 0.25 ** 
35 KOOSPain 0.25 ** 0.27 ** 0.22 * 
36 KOOSAdl 0.30 ** 0.29 ** 0.29 ** 
37 KOOSSports/Recreation 0.45 ** 0.46 ** 0.43 ** 
38 KOOSQoL 0.39 ** 0.39 ** 0.38 ** 
39 Lysholm score 0.51 ** 0.52 ** 0.50 ** 
 

* Significant p<0.05  ** Significant p<0.01  
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The stepwise linear regression 
The results of the stepwise linear regression analysis for the K-SES are 
presented in Table 5. The most important determinant found in the present 
study was the Lysholm score for symptom and function, as well as the way 
the patients perceived their sports and recreational function 
(KOOSSports/Recreation). The most important personal factor for determining self-
efficacy was Internal Locus of Control. A model using the Lysholm score, 
KOOSSports/Recreation, Internal Locus of Control and Locus of Control by 
Chance explained 40% of the variance in the complete K-SES. For present 
self-efficacy of knee function (K-SESPresent), a model of the Lysholm score, 
KOOSSports/Recreation, Internal Locus of Control and Locus of Control by 
Chance explained 41% of the variance. For future perceived self-efficacy of 
knee function (K-SESFuture), a model of the Lysholm score, KOOSSports/Recreation, 
TegnerPresent level and Internal Locus of Control explained 38% of the 
variance.  
 
To ensure that no other dimensions on the KOOS were excluded due to 
collinearity with the Lysholm score, an additional stepwise regression was 
performed without the Lysholm score. No additional dimensions on the 
KOOS were, however, included by the stepwise regression model. Excluding 
the Lysholm score from the model resulted in 30% of the variance in the 
complete K-SES being explained by KOOSSports/Recreation, together with Internal 
Locus of Control and Locus of control by chance.  
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Table 5 – Forward stepwise linear regression for the K-SES  
 
 

K-SESTotal Adj R2 Beta p-value 
 

Lysholm score 0.258 0.348 0.000 
KOOSSports/Recreation 0.345 0.305 0.000 
Internal Locus of Control  0.374 0.181 0.018 
Locus of Control by Chance 0.395 - 0.161 0.032 
 
 

K-SESPresent 
Lysholm score 0.270 0.350 0.000 
KOOSSports/Recreation 0.357 0.304 0.000 
Internal Locus of Control 0.389 0.186 0.014 
Locus of Control by Chance 0.412 - 0.166 0.025 
 
 

K-SESFuture  
Lysholm Score 0.265 0.335 0.000 
KOOSSports/Recreation 0.332 0.290 0.001 
TegnerPresent 0.360 0.167 0.032 
Internal Locus of Control  0.377 0.155 0.047 
 
 

K-SESTotal without the Lysholm score  
KOOSSports/Recreation 0.231 0.441 0.000 
Internal Locus of Control 0.281 0.230 0.005 
Locus of Control by Chance 0.300 - 0.158 0.049 
 

 
 
Conclusion 
The present study demonstrates that the K-SES was closely related to self-
reported symptoms and functions, as well as to internal locus of control. The 
single most important determinant of self-efficacy of knee function in 
patients with an ACL injury was how the patient felt about his/her knee 
function in sports and recreational activities. 
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Study IV 

Self-efficacy of knee function  
as a pre-operative predictor of outcome one year after 

Anterior Cruciate Ligament reconstruction 
 

Purpose 
The purpose of this study was to explore the potential for self-efficacy of 
knee function measured by the K-SES to predict patient outcome in terms of 
physical activity, knee symptoms and muscle function one year after an ACL 
reconstruction. 
 
Results 
The patients’ pre-injury physical activity level was 7.6 (3-10) on the Tegner 
scale. Pre-operatively, the patients had a mean (±SD) for the K-SESPresent of 
5.6 ± 2.3 and, for the K-SESFuture, of 5.9 ± 2.2. The bivariate correlations 
between the possible predictors, K-SESPresent and K-SESFuture, with the scores 
on the outcome measures are presented in Table 6.  
 

Table 6 – Spearman’s correlation between the 
pre-operative K-SES and outcome measures 
at the one-year follow-up. 
 

  Self-efficacy K-SES 
 One-year present future  
 outcome rs p rs p 
 

 

Physical activity 
 1. TegnerPresent 0.37 * 0.03 0.10 0.56 
 2. PASPresent 0.32 0.20 0.01 0.76 
   

Symptoms 
 3. Lysholm score 0.09 0.58 0.30 0.07 
 4. KOOSSports/Rec 0.17 0.32 0.45 ** 0.00 
 5. KOOSQol 0.01 0.96 0.48 ** 0.00 
 

Muscle function   
 6. Knee ext  0.05 0.76 0.11 0.53 
 7. Knee flex  0.14 0.42 -0.01 0.94 
 8. Leg press 0.09 0.62 0.00 0.98 
 9. CMJ 0.33 0.06 0.12 0.50 
10. Hop for dist  0.00 0.10 0.21 0.25 
11. Side hop 0.23 0.21 0.29 0.11 
 

 

* Significant p < 0.05 difference  ** Significant p < 0.01 difference 
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One year after the ACL reconstruction, 59% to 60% of the patients had 
reached an acceptable level of physical activity, 37% to 71% of the patients 
had reached an acceptable level of perceived symptoms and 44% to 84% of 
the patients had reached an acceptable level of muscle function. The number 
and percentage of patients reaching an acceptable level of each of the outcome 
variables are presented in Table 7.  
 

 
Table 7 – Patients with an acceptable/not acceptable level of outcome at the one-year follow-up. 
 
  
 

      Pre-operative 
      Self-efficacy K-SES 
      present  future 
 One year Outcome  SR Description of    
   n (%) acceptable level Mean±SD  (95%CI) Mean±SD  (95% CI) p 
 
 

Physical activity 
 1. TegnerPresent  acc  22 (59%) ≥ two levels lower 6.0±2.1 (4.0-6.9) 6.4±2.2  (5.4-7.4) 
   not acc 15 (41%)  than TegnerPre-injury 5.0±2.6 (3.5-6.5) 5.5±2.3  (4.2-6.7) 

 

 2. PASPresent acc  21 (60%) same level as 5.6±2.2  (4.9-6.9) 6.5±2.4  (5.1-7.4) 
   not acc 14 (40%) PASPre-injury 5.4±2.4  (3.8-6.7) 5.7±2.0  (4.4-6.9) 

 

Symptoms 
 3. Lysholm score acc  27 (71%) 84-100 5.7±2.5  (4.8-6.7) 6.9±2.2  (5.7-7.4)  0.003  
   not acc 11 (29%)  5.2±1.6  (3.7-6.5) 4.8±1.9  (3.3-5.8) 

 

 4. KOOSSports/Rec acc  16 (42%) 76-100 5.7±2.5  (4.8-6.7) 6.8±2.4  (5.7-7.5) 0.002 
   not acc 22 (58%)  5.1±1.5  (4.0-6.6) 5.0±1.5  (3.6-5.6) 

 

 5. KOOSQol acc  14 (37%) 76-100 5.8±2.3  (4.4-7.0) 6.9±2.6  (5.4-8.2) 0.037 
   not acc 24 (63%)  5.3±2.2  (4.5-6.5) 5.8±1.9  (4.7-6.3) 

 

Muscle function 
 6. Knee extension acc  16 (47%) ≥ 90% of uninv. leg 5.4±2.4  (4.0-6.6) 6.5±2.0  (5.3-7.3) 
   not acc 18 (53%)  5.6±2.1  (4.7-6.8) 6.1±2.5  (4.8-7.3) 

 

 7. Knee flexion acc  25 (74%) ≥ 90% of uninv. leg 6.1±1.9  (5.1-6.7) 6.2±2.4  (5.3-7.1) 
   not acc 9 (26%)  4.0±2.4  (2.4-6.5) 6.2±2.0  (4.7-7.6) 

 

 8. Leg press acc  26 (76%) ≥ 90% of uninv. leg 5.6±2.2  (4.7-6.5) 6.4±2.4  (5.4-7.2) 
   not acc 8 (24%)  5.4±2.3  (3.4-7.3) 5.8±2.0  (4.1-7.4) 

 

 9. CMJ acc  14 (44%) ≥ 90% of uninv. leg 5.8±2.0  (4.8-7.1) 6.3±2.0  (5.0-7.3) 
   not acc 18 (56%)  5.4±2.4  (4.0-6.4) 6.2±2.5  (5.0-7.4) 

 

 10. Hop for dist acc  27 (84%) ≥ 90% of uninv. leg 5.7±2.3  (4.7-6.6) 6.7±2.0  (5.8-7.4) 0.040 
   not acc 5 (16%)  4.8±1.8  (2.6-7.0) 4.0±2.5  (1.0-7.0) 

 

 11. Side hop acc  18 (56%) ≥ 90% of uninv. leg 5.9±2.5  (4.8-7.3) 7.0±2.0  (5.9-7.9) 
    not acc 14 (44%)  5.0±1.7  (3.9-5.8) 5.2±2.3  (4.0-6.6) 
 

 
SR – “success” rate – number and percent of patients having an acceptable/ not acceptable level of outcome.  
p – p-value, Mann Whitney U test, for difference on pre-operative K-SESFuture between patients on acceptable and not 
acceptable levels of outcome 
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Physical activity. A multiple regression analysis revealed that K-SESPresent was a 
significant (p=0.047, β=0.13) predictor of TegnerPresent at the one-year follow-
up when adjusted for age and gender (R2=0.11). K-SESPresent was also a 
significant predictor (p=0.016) of PASPresent at the one-year follow-up when 
adjusted for age, gender and TegnerPre-injury (odds ratio=2.1, 95% CI=1.2-3.9) 
using a multiple logistic regression analysis.  
  
Symptoms. A multiple regression analysis revealed that the pre-operative K-
SESFuture was a significant (p=0.045, β=2.56) predictor of KOOSSports/Recreation at 
the one-year follow-up when adjusted for age, gender and TegnerPre-injury 
(R2=0.25). The pre-operative K-SESFuture was also a significant (p=0.023, 
β=2.96) predictor of KOOSQol at the one-year follow-up when adjusted for 
age, gender and TegnerPre-injury (R2=0.23). 
 
Muscle function. A multiple logistic regression, adjusted for age, gender and 
TegnerPre-injury, produced an odds ratio between K-SESFuture and the acceptable 
level of hop for distance of 2.2 (95% CI = 1.0-5.1).  
 
Conclusion 
In conclusion, this study indicates that patients' perceived self-efficacy of 
knee function pre-operatively is of predictive value for their return to 
acceptable levels of physical activity, symptoms and muscle function one year 
after ACL reconstruction. 
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Discussion  

General 
No instruments for evaluating perceived self-efficacy of knee function in 
patients with a knee injury were found in the literature. After careful 
consideration, the challenge of constructing such an instrument was 
undertaken. The knee self-efficacy scale (K-SES) was developed to evaluate 
patients’ perceived self-efficacy of knee function during rehabilitation, 
specifically for patients with an ACL injury. It has now been validated for 
patients with an ACL-deficient knee, as well as for patients who have 
undergone an ACL reconstruction. It may be possible to use the K-SES for 
patients with other knee injuries, but the K-SES must first be validated for 
that specific group of patients. In the present thesis, only patients with an 
ACL injury and patients who had undergone an ACL reconstruction were 
studied. 
 
Patients 
Two hundred and ten patients were recruited for the construction and 
validation of the K-SES. In order to achieve good generalisability of perceived 
self-efficacy of knee function during rehabilitation, a heterogeneous group of 
ACL-deficient and ACL-reconstructed patients, i.e. a group of men and 
women who were young (16-35 years old), middle aged (36-55 years old) 
and with a large span of physical activity level (3-10 on the Tegner activity 
scale) were tested. Furthermore, patients were also tested during the entire 
spectrum from recently injured, with a suspected ACL injury, to one year 
after ACL reconstruction. The number of patients in Study I and Study III 
was sufficient to draw specific conclusions. In the prospective studies in Study 
II and Study IV, a larger sample size would have been preferable in order to 
draw more definite conclusions.  
 
Procedures 
The various methods and occasions used for evaluation were chosen from a 
practical and strategic standpoint to achieve the best adherence. The procedure 
was time consuming, taking an hour to an hour and a half on each test occasion. 
Patients had to come to the laboratory twice in order to complete all the tests, 
preferably within one or two weeks. A few patients dropped out because of the 
time-consuming procedure of completing all forms and performing all muscle 
function tests. The completion of the K-SES, however, only took a few minutes. 
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Considerations on the construction of the K-SES 
A group of clinicians, experienced in the field of knee function and pain, 
were engaged in the construction of this domain-specific instrument for self-
efficacy relating to the perceived level of knee function for patients with an 
ACL injury. The methods used for the construction and validation of the 
Knee Self-Efficacy Scale (K-SES), are described in detail in Study I and II. 
Some important issues from the construction process that need to be 
discussed are construct validity and measurement of change. 
 
Construct validity  
Construct validity, the extent to which a measure correlates with measures of 
other variables in ways that can be explained theoretically100, was based on 
the expert group’s identification of factors believed to determine perceived 
self-efficacy of knee function in patients with an ACL injury, as well as what 
was described in the literature for the concept of self-efficacy16. The literature 
discusses self-efficacy in relation to the patients’ coping strategies, locus of 
control, health-related quality of life and the patients’ interpretation of 
symptoms and function. The K-SES was supposed to identify the patients’ 
perceived self-efficacy of knee function and should not be too similar to the 
way patients cope with the situation, locus of control, health-related quality 
of life and the interpretation of symptoms or function. The aim of the K-SES 
was to identify a new quality, the self-efficacy of knee function, which is 
believed to play an important part in rehabilitation. Figure 9 illustrates three 
different possible relationships between the K-SES and the other instruments 
used in this thesis: coping strategies (CSQ), locus of control (MHLC), health-
related quality of life (SF-36) and the patients’ interpretation of symptoms 
and function (KOOS). In Figure 9a, the K-SES is not actually a unique 
quality, but is instead almost completely described by all the other studied 
measures. In this case, the K-SES would not be worth studying. In Figure 9b, 
the K-SES is partly correlated to a greater or lesser extent to the other 
measures. In this case, the K-SES would have its own unique quality and 
would therefore have the potential to play an important part in the 
rehabilitation. In Figure 9c, the K-SES is not correlated to any other measure 
and can therefore not be explained at all. The K-SES would have its own 
unique quality but would not have anything to do with how patients cope 
with the situation, their locus of control, their health-related quality of life 
and their interpretation of symptoms or function. The K-SES would then not 
make sense of what it was designed to measure. 
 
 



Discussion 
 

 63   

 
 
 

 
 
 
 
 
 
Figure 9 – Illustration of three possible relationships between the K-SES and instruments 
for related abilities discussed in the literature. Relationship (b) was the preferable situation 
and this was confirmed to be the case in the present thesis. In Figure 9a, the K-SES is not 
actually a unique quality, but is instead almost completely described by all the other 
studied measures. In this case, the K-SES would not be worth studying. In Figure 9b, the K-
SES is partly correlated to a greater or lesser extent to the other measures. In this case, the 
K-SES would have its own unique quality and would therefore have the potential to play an 
important part in the rehabilitation. In Figure 9c, the K-SES is not correlated to any other 
measure and can therefore not be explained at all. The K-SES would have its own unique 
quality but would not have anything to do with how patients cope with the situation, their 
locus of control, their health-related quality of life and their interpretation of symptoms or 
function. The K-SES would then not make sense of what it was designed to measure. 
 
According to Streiner and Norman100, the important questions in the 
validation of an instrument are “Does the hypothesis of this validation study 
make sense in the light of what the scale is designed to measure?” and “Do 
the results of this study allow one to draw the inferences one wishes to 
make?”. The hypothesis was that the K-SES could be partly explained by the 
scores it was validated against (as illustrated in figure 9b). The construct of 
self-efficacy in the K-SES was confirmed in Study I to be partly and 
significantly explained by physical functioning on the SF-36, as well as the 
patients’ interpretation of knee symptoms and function in sports and the 
patients’ knee quality of life on the KOOS. The coping strategies as measured 
with the CSQ, as well as health locus of control as measured by the MHLC, 
were of minor importance for the construction of the K-SES. It was 
noteworthy that, in Study III, internal locus of control, together with 
KOOSSports/Recreation and Lysholm score were significant determinants of the K-
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SES one year after injury/surgery. In other words a high internal locus of 
control appears, however, to be important for a high self-efficacy of knee 
function after rehabilitation (see further discussion on determinants 
associated with self-efficacy). 
 
Measurement of change 
According to Streiner and Norman100, the measurement of change has been a 
topic of considerable confusion in the medical literature. As a clinician and 
researcher, the ultimate goal of clinical research is to detect any change in the 
patients’ condition. Instruments which are responsive to changes in health 
status are regarded as more sensitive measures of the effect of the clinical 
interventions than those that simply assess health status after an intervention.  
 
Measurement of change can be directed at different goals, according to Linn 
and Slinde68. The goal in Study II was to measure differences between 
individuals in the amount of change, the first goal described by Linn and 
Slinde68. The intention was to identify and describe those individuals who 
changed considerably and those who did not change very much during 
rehabilitation. In Study II, there was no self-efficacy intervention other than 
structural interactive guidance according to the rehabilitation protocol, (see 
page 38-39) during the physical therapy and rehabilitation training. Needless 
to say, there was also a natural recovery over time, while the patients 
experienced improved function. Responsiveness is the ability of an 
instrument or measure prospectively to detect clinically important changes. 
During the one-year study of rehabilitation, a clinically important change was 
found for knee symptoms/function assessed by the KOOS between the three- 
to four-month and the 12-month follow-ups. Self-efficacy of knee function, 
as measured by the K-SES during the one-year study, was increased as well, 
indicating good responsiveness by the K-SES to this clinically important 
change.  
 
The intention in the future is to apply the K-SES to the third goal described 
by Linn and Slinde68, to infer treatment effects from group differences, which is 
the primary goal of most clinical trials. Currently, our research group is 
involved in a study of patients with a recently injured ACL. Patients are 
randomly assigned to either a treatment group, in which the therapist actively 
uses the results from the K-SES and the available strategies to reinforce the 
patients’ self-efficacy of knee function during rehabilitation, or to a control 
group. The third and final goal described by Linn and Slinde68 may be 
fulfilled by this new randomised, prospective study.  
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Clinical considerations about self-efficacy in 
rehabilitation 
Determinants associated with self-efficacy 
Self-efficacy is thought to make a difference to the way people feel, think and 
act13. The literature also discusses the action individuals take when 
considering previous experience, coping strategies, motivation, goal setting, 
locus of control and health-related quality of life, as well as the interpretation 
of function in relation to self-efficacy6,12,18,27,75,79,86,93,95.  
 
There are, without any doubt, many factors that affect self-efficacy of knee 
function. In Study II, there was a significant increase in self-efficacy of knee 
function during the course of rehabilitation. This could be explained by the 
fact that the patients took effective action during the rehabilitation and made 
good progress with their knee function abilities and that their knee symptoms 
decreased. The patients therefore ended up with an improved self-efficacy of 
knee function. In Study III, approximately 40% of the variance in the K-SES 
was significantly explained by only a few of the determinants that were 
investigated, such as patients’ perceived symptoms, function in 
Sports/recreation and internal locus of control. The patient’s interpretation of 
knee symptoms, especially for sports and recreation, as well as his/her belief 
that the outcome is directly related to the rehabilitation behaviour, therefore 
appears to result in an acceptable outcome, with a higher perceived self-
efficacy of knee function. 
 
Trait versus state 
Self-efficacy is considered to be a state, i.e. the way a person interprets the 
situation at a given moment in time. It is considered possible to influence and 
change a person’s psychological state. It therefore appears to be reasonable to 
believe that using strategies to reinforce self-efficacy of knee function in 
patients with an ACL injury during rehabilitation may improve the outcome 
of rehabilitation. Even though self-efficacy of knee function is regarded as a 
state, there might also be some element of trait involved, i.e. a personality 
characteristic. A person’s psychological trait is considered to be much more 
difficult to influence and change, and has not been addressed in the present 
studies.  
 
The factor analysis in the K-SES identified the two strong factors around 
which the items clustered as perceived present self-efficacy of knee function, 
K-SESPresent, and perceived self-efficacy of knee function in the future, K-
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SESFuture. K-SESPresent appears to be a state of self-efficacy, which is possible to 
influence and may change during rehabilitation, as presented in Study II. The 
second factor of the K-SES, perceived self-efficacy of knee function in the 
future, K-SESFuture, appears not to be as easily influenced during 
rehabilitation. The K-SESFuture may therefore have some degree of trait 
associated with it, as well as state.  
 
During the one-year course of rehabilitation in Study II, patients’ self-efficacy 
of knee function did increase significantly, without an intentional 
intervention to improve self-efficacy by the physical therapist. This is in 
accordance with a study of whiplash-associated disorders (WAD)28 showing 
that a group of patients with WAD who were given supervised therapy 
significantly increased their self-efficacy of daily activities compared with a 
group of patients with WAD who were given home training.  
 
Strategies to reinforce self-efficacy 
There are strategies to reinforce self-efficacy which may be used 
unintentionally by the physical therapist, resulting in the strengthening of the 
patients’ self-efficacy explaining the above findings. A strategy suggested by 
Bandura15 is persuasion by the physical therapist, i.e. the patients are told that 
they have what it takes to succeed. Another strategy suggested by Bandura15 
is social modelling, i.e. the patient sees other patients like him/herself succeed 
during the rehabilitation (see Introduction section, Strategies to reinforce self-
efficacy, page 28).  
 
The most effective way to strengthen a person’s self-efficacy is, according to 
Bandura15, through mastery experience. A person who is successful in 
overcoming difficulties experiences a sense of competence, while failure 
undermines the sense of competence. The ability to expose the patient to 
difficulties or challenges that he/she can overcome successfully is a delicate 
matter for the physical therapist, which may require experience or a certain 
skill, Instruments like the K-SES could be valuable to the physical therapist in 
recognising the patients’ degree of perceived self-efficacy of knee function. 
Having the patient’s self-efficacy of knee function in mind may help the 
physical therapist to recognise the difficulties involved in mastering various 
functional abilities.  
 
A factor also to consider during rehabilitation is the patients’ physical and 
emotional state that may not be as easily affected. According to Bandura15, 
people appear to rely on their physical and emotional state to judge their 
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capabilities. Low self-efficacy for physical functioning may be interpreted as 
fatigue and pain when activities require strength and stamina. 
 
In Study IV, the patients’ perceived self-efficacy of knee function in the 
future became a significant predictor of outcome in terms of the degree of 
symptoms the patients experienced during sports and recreation, their 
interpretations of knee quality of life and their performance in hop for 
distance. This may indicate that K-SESFuture determines the level of function 
(levels 1, 2 or 3, as described in the Introduction section, Implementation of 
self-efficacy, page 18), at which the patient perceives him/herself to be. 
Patients at level 2 or 3 of function may have doubts about their self-efficacy, 
as well as doubts about the benefits of their efforts, and may therefore easily 
give up when facing difficulties. They probably need a great deal of personal 
guidance to make successful rehabilitation possible. This is in agreement with 
Heijne49, who identified some patients that gave up because they faced more 
difficulties than they had expected during the rehabilitation and these 
patients said that more personal guidance would have helped them. A weak 
K-SESFuture may be an indication of what is important to recognise early in the 
rehabilitation process in order to strengthen self-efficacy of knee function and 
thereby achieve an acceptable outcome of rehabilitation.  
 
Self-efficacy as a predictor of rehabilitation outcome 
Some patients return relatively quickly to their previously often high physical 
activity level despite a seemingly severe ACL injury with associated knee 
injuries. Other patients have undergone seemingly successful rehabilitation 
following an ACL reconstruction but are still unable to return to their 
previous level of physical activity53,54. It would therefore be very important to 
be able to predict what will result in a successful rehabilitation outcome. 
Furthermore, it would be of value to know what actually can be done to 
improve the success rate. 
 
Self-efficacy of daily living has been shown to be a significant predictor of 
persistent pain disability in patients with a whiplash-associated disorder29,64. 
A whiplash-associated disorder can be compared with an ACL injury, in 
terms of being sudden, unpredictable and devastating to the patient. There 
are, however, very few reports in the literature of predictive factors for 
outcome after ACL injury and rehabilitation. Heijne48 was unable to find that 
subjective and objective measures were able to predict clinical outcome after 
ACL reconstruction. It was found, however, that minor pre-operative 
anterior knee pain or the absence of such pain was a significant predictor of a 
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high score on KOOSSports/Recreation and KOOSQol one year after surgery48. A 
recent study indicated that factors such as the patients’ psychological profile, 
as well as the way patients rated their knee function capacity before surgery, 
could be useful in determining who will return to their pre-injury activity 
level after an ACL reconstruction45. The results of Study IV indicated that 
patients who pre-operatively were more certain of their knee function at 
present (K-SESPresent) had a higher level of physical activity (TegnerPresent) and 
a higher level of intensity/frequency of physical activity (PASPresent) one year 
after the ACL reconstruction. It was also seen that patients who were more 
certain of their future knee function (K-SESFuture) perceived their symptoms 
one year after ACL reconstruction as being less severe and they also had 
better muscle function on hop for distance one year after ACL 
reconstruction, compared with patients who have a weak pre-operative K-
SESFuture. The pre-operative physical activity level, patients’ psychological 
profile and symptoms, as well as self-efficacy of knee function, could 
therefore predict future physical function in patients’ with an ACL injury. 
Taken as a whole, there appears to be greater potential for a successful 
outcome after surgery if the patient pre-operatively is highly physically 
active, has little or no anterior knee pain, has a certain personality and has a 
high future self-efficacy of knee function.  
 
Rehabilitation, symptoms, physical function and self-efficacy 
There are a number of studies indicating the importance of well-defined, 
guided rehabilitation for a successful outcome10,22,63,77. A successful outcome 
can be defined in many ways and is a topic of discussion in the literature. An 
ideal treatment outcome after ACL injury is considered to be a patient with 
1) full range of motion of the knee, 2) a stable knee, 3) no knee pain, 4) a 
good capacity for physical activity and 5) no post-traumatic knee 
arthritis2,44,90. Patients who have an ACL injury or have undergone an ACL 
reconstruction are rehabilitated towards the following five goals. 
 

1) A full range of motion. An early start with range of motion exercises for the 
knee is now standard both after injury and after surgery. Early knee extension 
exercises using the quadriceps muscle have been shown not to jeopardise the 
stability of the knee51. 
 

2) A stable knee. The ultimate goal for patients, both for those with recurrent 
“giving-way”, who are in need of reconstructive surgery, and for those who 
are able to cope with the ACL injury, should be a mechanically and 
functionally stable knee. Training of neuromuscular control with balance and 
co-ordination exercises, strength exercises, as well as exercises to stimulate 
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proprioception during the rehabilitation, may improve the functional 
stability. A good result for knee function was shown in a fifteen-year follow-
up study of patients with an ACL-deficient knee participating in 
neuromuscular rehabilitation and early physical activity modification61. The 
question of whether the mechanical laxity after reconstruction is jeopardised 
by open- or closed-chain exercises is also discussed in the literature30,50,51,77.  
 

3) No knee pain. Knee pain should not be a problem during the rehabilitation 
of patients with an ACL injury and definitely not for an acceptable 
rehabilitation outcome. There might be some passing pain from the donor 
site early in the rehabilitation and subsequently as an unpleasant feeling when 
kneeling on a hard surface. There is a risk with overly aggressive training 
during rehabilitation and overly aggressive daily activities early in the 
rehabilitation which could result in temporary swelling and pain. These may 
be temporary setbacks, but they should not be any problem when a gradual 
and pain/symptom monitored progress is used by the physical therapist in 
charge. Anterior knee pain, a common problem in the general population, 
may also be a problem for patients with an ACL injury, but it appears not be 
cured by reconstructive surgery48.  
 

4) A good capacity for physical activity. ACL injuries are usually sustained 
during physical activity. Needless to say, the ultimate goal is to return to the 
same level of physical activity as before the injury. This has been shown to be 
more difficult than expected. It may be due to decreased muscle function81 or 
to overly short rehabilitation periods8 with insufficient information and 
unrealistic expectations49. Another difficulty is that, for a safe return to 
sports, there are no standardised and objective criteria to assess an athlete’s 
ability to progress through the end stages of rehabilitation43,80. 
 

5) No post-traumatic knee arthritis. Surgery has not been shown to inhibit 
post-traumatic arthritis. Who and why patients with an ACL injury acquire 
post-traumatic arthritis is still not clear. Symptoms of arthritis are usually 
detected 10-15 years after the injury, in about 40% of the patients, more 
commonly in women89.  
 

In the future, it would be of interest to implement the concept and include 
increased knowledge of self-efficacy of knee function in the rehabilitation of 
patients with an ACL injury. Figure 10 illustrates a model, not evaluated in 
research, relating to the effects of an ACL injury, the disabilities the patients 
perceive and how they may affect self-efficacy of knee function. In this model, 
the optimal outcome of rehabilitation would be to maintain high or increase low 
self-efficacy of knee function for minimal perceived disability of the knee. 
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Figure 10 – A model relating to the way an ACL injury, the disabilities the patients 
perceive and how they may affect self-efficacy of knee function. In this model, the optimal 
outcome of rehabilitation would be to maintain high or increased low self-efficacy of knee 
function for minimal perceived disability of the knee. 
 
It is, however, important to continue to try to understand why more patients 
do not achieve acceptable levels of outcome in terms of physical activity, 
symptoms and muscle function after ACL reconstruction. 
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Acceptable level of outcome 
Recognising the level of self-efficacy of knee function may be an important 
factor pre-operatively in order to ensure an acceptable outcome when it 
comes to the patients’ function during sports/recreation and their 
interpretations of knee quality of life. 
 
It is also important to recognise the different levels of function (see the 
Introduction section, Implementation of self-efficacy, page 27) in patients’ 
self-efficacy of knee function to enable action to be taken during 
rehabilitation to bring about an acceptable outcome. Figure 11 illustrates a 
possible relationship between a patient with high self-efficacy of knee 
function and an acceptable outcome of rehabilitation after an ACL injury. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11 – Illustration of a possible relationship between a patient with high self-efficacy of 
knee function and an acceptable outcome of rehabilitation after an ACL injury. 
 
It can be speculated that patients who undergo ACL reconstruction have a 
high sense of self-efficacy and positive outcome expectations, as they are 
young, active and determined early in their rehabilitation process to return to 
their previous level of physical activity. This is the ultimate and number one 
level of function according to Bandura15 (see the Introduction section, 
Implementation of self-efficacy, page 27). Patients at this first level of 
function are considered to require minimal guidance to accomplish what they 
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seek. In a qualitative study based on semi-structured interviews by Heijne49 
some of these patients give up easily when facing difficulties and their efforts 
are therefore not optimal. The rehabilitation then becomes much more 
demanding than they had expected. They are not well prepared for this and 
they end up having doubts about their self-efficacy, as well as doubts about 
the benefits of their efforts. There is probably a need for additional support 
and guidance through interactive means from doctors, physical therapists, 
coaches and others if they are going to have an acceptable outcome of their 
rehabilitation. Another important aspect may be that doctors, physical 
therapists, coaches and others cooperate with each other and with the patient 
to set a mutual and realistic goal for the rehabilitation. 
 
The success rate for outcome in Study IV was defined as the percentage of 
patients reaching an acceptable level for physical activity, symptoms and 
muscle function. There is no gold standard for acceptable outcomes and the 
acceptable levels of outcome chosen in Study IV may appear to be high and 
demanding, but they are based on the literature46,47,67,81,84,105. In Study IV, it is 
noteworthy that there is a trend for almost all the pre-operative scores for 
present and future self-efficacy of knee function to have a higher value for 
those patients who reached an acceptable outcome level one year after 
surgery compared with those who did not. The reason for not obtaining more 
significant differences could be due to the small sample size. 
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The use of the K-SES 
According to the implementation model of functioning levels (see the 
Introduction section, Implementation of self-efficacy, page 27), patients who 
have low self-efficacy early in the rehabilitation process probably need a great 
deal of personal guidance to make successful rehabilitation possible. It 
appears important to recognize patients with low self-efficacy of knee 
function early in the rehabilitation. It also appears to be important to 
reinforce self-efficacy of knee function, as well as to prepare patients for 
surgery; otherwise, they might end up having doubts about their efficacy. 
Regularly evaluating perceived self-efficacy of knee function with the K-SES 
may help when it comes to recognising individuals that are starting to have 
doubts about their self-efficacy of knee function especially for those clinicians 
who have limited experience of patients with an ACL injury. 
 
The K-SES may also be a valuable tool to use together with the available 
strategies to reinforce the patients’ perceived self-efficacy of knee function 
during rehabilitation. Through clinical experience, a clinical goal setting 
model has evolved, intending to reinforce patients’ self-efficacy of knee 
function. The clinical model is being evaluated by our research group at 
present, involving patients with a recently injured ACL.  
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A clinical model  
During the years in which this thesis was written, a clinical model evolved 
(Figure 12). There is experience from a prospective, randomised, control 
pilot study, but the model has to be evaluated in a larger randomised, 
controlled trial in the future. The model illustrates, in four phases, how the 
concept of self-efficacy can be implemented in rehabilitation and this can 
guide the physical therapist in the work of strengthening the patients’ self-
efficacy of knee function. The phases overlap and can start again from phase 
one during the rehabilitation when the patient is faced with new tasks and 
challenges. The goal is gradually to strengthen patients that have a low self-
efficacy of knee function and maintain patients that are on a high level.  
 
 
Phase 1 – Understanding 
The physical therapist strives to increase the patients’ understanding of the 
ACL injury, the extent of the rehabilitation, its content and goals by giving 
information, demonstrating, allowing practice and some challenges.  
 
 
Phase 2 – Maturity 
The physical therapist continues to increase the patients’ understanding and 
to challenge and guide to increase the variety of exercises. The goal is that the 
patient should have several positive experiences in order for the 
understanding to mature.  
  
 
Phase 3 – Stamina 
The physiotherapist continues to guide and increase the variety and 
complexity of the various exercises. Furthermore, tests can be included in 
order to evaluate how well the goals are achieved. 
 
 
Phase 4 – Coping 
The physiotherapist continues to evaluate the rehabilitation, gives support 
and encouragements and tries to reinforce the patients’ self-efficacy of knee 
function.  
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Figure 12 – A clinical model illustrating in four phases how the concept of self-efficacy can 
be implemented in rehabilitation to guide the physical therapist in the work of 
strengthening the patients’ self-efficacy of knee function. The phases overlap and can start 
again from phase one during the rehabilitation when the patient is faced with new tasks and 
challenges. The goal is gradually to strengthen patients that have a low self-efficacy of knee 
function and maintain patients that are on a high level. 
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Suggestions for future use of the K-SES  
Measuring the patient’s self-efficacy of knee function is a new approach, which 
might make it easier to understand and treat patients with an ACL injury. 
Recognition of who is in need of help with their perception of self-efficacy of 
knee function may be important. The K-SES is an instrument which could be 
useful for this purpose. It would also be of value if patients “at risk” could be 
identified, e.g. individuals who might not benefit from an ACL reconstruction 
unless satisfaction in perceived self-efficacy of knee function is accomplished.  
 
Using their experience and skill, physical therapists should be able to reinforce 
self-efficacy of knee function. Strategies to reinforce self-efficacy are considered 
effective for other diagnoses such as heart disease, whiplash associated 
disorders, osteoarthritis and persistent back pain3,28,66,76. Strategies to reinforce 
self-efficacy of knee function have not, however, been evaluated.  
 
Many patients with an ACL injury appear to have high self-management 
capabilities, i.e. level one on the implementation model (see the Introduction 
section, Implementation of self-efficacy, page 27), with little or no need for 
interactive guidance, as they appear to be determined early in the rehabilitation 
process to return to their previous level of physical activity. It is, however, just 
as important to maintain high self-efficacy of knee function for those 
individuals who may have no doubts as it is to strengthen those who have a low 
self-efficacy of knee function. Home-based rehabilitation programmes for 
patients with an ACL injury may work for patients at the first level one on the 
implementation model (see the Introduction section, Implementation of self-
efficacy, page 27). However, there may be a risk in terms of the discussions of 
the cost benefits of the home-based programmes, which may instead cause 
patients to end up at level two or even three if they are not recognised in time 
for additional guidance and strengthening of self-efficacy. It may be important 
to reinforce or guide patients early in the rehabilitation process, as well as to 
prepare them for surgery; otherwise, they might end up having doubts about 
their efficacy. It also appears to be important early in the rehabilitation process 
to recognise those who are in need of additional guidance. Recognising low 
self-efficacy of daily living early in the rehabilitation process for those who are 
in need of additional guidance has been shown to be important for the quality 
of life outcome in patients with whiplash-associated disorders99. Studying 
whether ACL reconstruction should or should not be recommended to 
patients with a therapy resistant low self-efficacy of knee function, i.e. 
individuals who think their performance is beyond their control, may be a 
delicate challenge for future studies. 
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Conclusions  

 The Knee Self-Efficacy Scale (K-SES) was shown to have good face 
validity, as well as good content, construct and convergent validity for 
patients with an ACL injury. 

 The K-SES was found to have acceptable internal consistency, as well as 
being reliable for test-retest 

 Two factors were demonstrated for the K-SES, the sub-scale K-SESPresent 
and the sub-scale K-SESFuture. Each sub-scale should be treated separately. 

 The K-SES was found to have the ability prospectively to detect clinically 
important changes (responsiveness) in patients with an ACL injury up to 
one year after injury/surgery. 

 Significant improvement in perceived self-efficacy of knee function could 
only partly be explained by the improvement in subjective symptoms. 

 A significant difference in self-efficacy of knee function was observed 
early in the rehabilitation process, between men and women, young and 
old, and between patients with a moderate and high pre-injury physical 
activity level. 

 Perceived self-efficacy of knee function was shown to be determined by 
knee symptoms especially for sport and recreation, as well as for internal 
health locus of control, for patients with an ACL injury up to one year 
after injury/surgery. 

 Patients' perceived self-efficacy of knee function pre-operatively was 
found to be of predictive value for their return to acceptable levels of 
physical activity, symptoms and muscle function one year after ACL 
reconstruction. 
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Clinical implications and relevance 

 It may be important to prepare the patient to understand the seriousness 
of the ACL injury before initiating any kind of treatment, especially 
surgery.  

 Dissatisfied patients may have overly high or unrealistic expectations 
about the effects of surgery and they may not have been mentally 
prepared for the post-surgical demands of rehabilitation. 

 The K-SES can be used as a clinically relevant, useful tool to recognise 
patients who doubt their own capacity and self-efficacy of knee function. 

 Recognising individuals who are starting to have doubts about their self-
efficacy of knee function may be important, especially when they are in 
need of additional guidance.  

 The patient’s perceived self-efficacy of knee function also appears to be 
an important factor in the rehabilitation of patients after an ACL 
reconstruction, especially in terms of the outcome associated with 
physical participation, subjective knee function and quality of life.  

 For individuals who think that their habits are beyond their control, with 
a great need for structured personal guidance, ACL reconstruction is 
probably not recommended, unless a satisfactory perceived self-efficacy of 
knee function has been achieved. 

 When negative discrepancies are experienced between aspirations and 
actual achievement level, performers with high self-efficacy will increase 
their level of effort and persistence, whereas low self-efficacy performers 
will give up.  

 Guidance and reinforcement during rehabilitation appear to be 
important. Measuring the patient’s self-efficacy of knee function is a new 
approach, which might make it easier to understand and treat patients 
with an ACL injury. 
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Future research 

It is suggested that future research on the K-SES should focus on the 
following issues.  
 

 The potential for strengthening self-efficacy of knee function during 
rehabilitation should be studied in a prospective, randomised study using 
the K-SES. 

 Evaluate whether the K-SES can be used as a predictor in a prospective 
study of a primary goal, such as return to physical activity. 

 If there are different implications in using the two parts, K-SESPresent and 
K-SESFuture, as well as K-SESTotal. 

 The most useful time to measure self-efficacy of knee function after an 
ACL injury.  

 Study the differences between genders in terms of self-efficacy of knee 
function, as measured with the K-SES. 

 If there are any differences in self-efficacy of knee function between those 
who undergo early or late reconstruction of the ACL, as well as those 
who choose no reconstruction. 

 If there is a different need for rehabilitation according to level of self-
efficacy of knee function. 

 If patients “at risk”, e.g. individuals who might not benefit from an ACL 
reconstruction, could be identified.  

 If there are ways of making the rehabilitation more economically 
beneficial when self-efficacy of knee function is taken in consideration – 
possibly by reducing sick leave. 

 Strategies to reinforce self-efficacy of knee function are available, but they 
have not as yet been evaluated in research. 

 Whether it is possible to prevent patients from “giving up” during 
rehabilitation. 

 The use of the K-SES for other diagnoses? 



Appendix 1 – A clinical model in Swedish 
 

 80   

En klinisk modell 
Under åren som detta avhandlingsarbete genomförts har en klinisk modell 
vuxit fram (Figur 12). Erfarenheter finns från en genomförd pilotstudie, men 
framtida studier får utvisa effekten av behandlingsmodellen. Modellen 
illustrerar hur konceptet tilltro till sin förmåga för knäfunktion kan 
implementeras under rehabiliteringen i fyra faser. Faserna flyter in i varandra 
och kan börja om från fas 1, när patienten under rehabiliteringen ställs inför 
nya uppgifter. Målsättningen är att successivt stärka en låg tilltro eller 
bibehålla en hög tilltro. 
 
 
Fas 1 – Förståelse  
Sjukgymnasten strävar efter att öka patientens förståelse för korsbandsskadan, 
rehabiliteringens omfattning, innehåll och olika delmål genom att informera, 
demonstrera, låta patienten prova på och ställas inför ”lagom” utmaningar.  
 
 
Fas 2 – Mognad 
Sjukgymnasten fortsätter att öka förståelsen, utmana, styra och öka 
mångfalden. Målsättningen är att patienten skall få flera positiva upplevelser 
så att förståelsen mognar.  
 
 
Fas 3 – Kämpande 
Sjukgymnasten fortsätter styra och öka mångfalden och komplexiteten i 
träningsövningarna. Dessutom kan tester börja införas för att utvärdera hur de 
olika delmålen uppfylls.  
  
 
Fas 4 – Hantering 
Sjukgymnasten fortsätter utvärdera rehabiliteringen, stödjer, uppmuntrar och 
försöker stärka patientens tilltro till sin förmåga för knäfunktion så att 
patienten kan återgå till ett normalt liv samt sitt motions- och 
idrottsutövande. 
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Figure 13 – En klinisk model som illustrerar hur konceptet tilltro till sin förmåga för 
knäfunktion kan implementeras under rehabiliteringen i fyra faser. Faserna flyter in i 
varandra och kan börja om från fas ett, när patienten under rehabiliteringen ställs inför nya 
uppgifter. Målsättningen är att successivt stärka en låg tilltro eller bibehålla en hög tilltro. 
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 Den svenska versionen av K-SES kan laddas ner som pdf 

från: www.orthopaedics.gu.se/forskning/avhandlingar  



Appendix 3 – The K-SES instrument in Swedish 
 

 86   

 
 



Appendix 3 – The K-SES instrument in Swedish 
 

 87   

 
 



Acknowledgements 
 

 88   

Acknowledgements 

This book would not exist without the persuasion that I could do it, the 
encouragement to master it and the opportunity given to me by all of you. I 
would therefore like to express my sincere gratitude to everyone who has 
made this thesis possible. There are, however, some people that I would like 
to give a special acknowledge in particular. 
 
First of all I would like to thank my five mentors, Peter, Jon, Roland, Mats 
and Bengt, who all came when ever I thought a meeting was needed for 
discussions and decisions. What great meetings! 
 
Peter Währborg, psychologist, heart specialist and associate professor at the 
Department of Molecular and Clinical Medicine, Sahlgrenska University 
Hospital, and my main supervisor. You came right into my life and 
understood me straight away. You put words to my intuition which made it 
possible to study self-efficacy of knee function for patients with an ACL 
injury. 
 
Jón Karlsson, orthopaedic surgeon and professor at the Department of 
Orthopaedics, Sahlgrenska University Hospital and the one who made this 
thesis really possible. You always took the time to support me. If anybody has 
reinforced my self-efficacy for research, it is you. Thank you, Jon, for being 
the person you are. 
 
Roland Thomeé, physical therapist and associate professor of physical 
therapy at the Department of Orthopaedics, Sahlgrenska Academy and still 
my husband. It has been a tough time, but I think you have enjoyed it 
sometimes more than I have. To have a wife who is as stubborn as I am, who 
always wants to do it my way (even though you knew better) may not always 
be so easy. Thank you for being so patient. These years have really been like 
an emotional roller coaster and I am really proud of you and how well you 
have managed this journey. Thank you for believing in me. I love you.  
 
Mats Börjesson, heart and pain specialist, associate professor at the 
Department of Medicine, Multidisciplinary Pain Centre, Sahlgrenska 
University Hospital and my mind reader. I am so proud to have you as my 
mentor because you understand me so well. You did those great drawings 
from our thoughts that made things more understandable.  



Acknowledgements 
 

 89   

Bengt I Eriksson, orthopaedic surgeon and an associated professor at the 
Department of Orthopaedics, Sahlgrenska University Hospital and my 
inspiration. It is so great to have you with us in this project. Nobody sees 
things as sharply as you do. I both feared and enjoyed getting your state of 
views, because they made me accept things. Thank you for being so 
enthusiastic.  
 
Eva Faxén, my true tutor in life and physical therapy and a very dear friend. 
What an experience to have my own ACL injury and you as my own special 
physical therapist. You are the most dedicated PT and the best I know when 
it comes to strengthening self-efficacy of knee function for patients with an 
ACL injury. You are my great inspiration and this project is dedicated to you. 
 
Kerstin Johannesson, professor of marine biology and a dear friend since 
childhood. You are my inspiration, my role model in research and my mentor 
in life and you have made this thesis possible. I don’t think anybody knows 
me as well as you. Thank you for supporting me during the difficult times. 
There would never have been a book without you. 
 
Jessica Ehrnborg, Alexander Gustavsson, Elin Lind and Camille Neeter, 
excellent physical therapists and experts on muscle function tests. Thank you 
for your great cooperation at the Lundberg Laboratory. 
 
Karin Larsson and Eva Runesson, researchers at the Lundberg Lab. Thank 
you for being such good companions and such great support in research and 
life. We all went through some major changes in life and shared the same 
kind of experiences. How I loved our conversations at coffee breaks.  
 
Sportrehab – thank you, fellow PTs and receptionists at Sportrehab, for being 
such understanding, dedicated and supportive people. The inspiration for the 
whole project was born at Sportrehab and I hope it has and will give 
something back to you all. 
 
Annelie Brorsson, physical therapist at Sportrehab and the Lundberg Lab, 
who is doing her master’s on the K-SES. You are one of the best when it 
comes to understanding my passion for the subject and you are doing a 
fantastic job of reinforcing patients’ self-efficacy. I am very proud of what you 
are doing and, if you want to do further research in self-efficacy, I hope to 
have more time to support you. 
 



Acknowledgements 
 

 90   

Karin Grävare Silbernagel, a physical therapist with a one-year-old PhD, a 
true researcher and enthusiast. Thank you for being so supportive, giving 
advice and sharing your experience with me about what can be expected. 
Like you said, “It takes much longer than you think, so start now”. Karin, you 
are an example to all PhD students. 
 
Anna Bengtsson and Carina Erlandsson, physical therapists from Borås 
interested in self-efficacy of knee function, who did their master work with 
the K-SES. Thank you for using and testing the K-SES outside of Göteborg, 
you did a fine job. 
 
Patients with an ACL injury participating in the study – thank you for your 
time. Without your participation, this thesis would not have been possible. I 
still wish you had not had to endure this sudden, unpredictable and 
undesirable injury, making it difficult to participate in sports that we all love 
and that contribute to our quality of life. 
 
Anna Danielsson, Annelie Gutke, Kerstin Hagberg, Elisabeth Hansson, 
Gunilla Limback Svensson and Mari Lundberg, members of the “Satellite 
group” the informal PhD-student group that consists of more Med Dr than 
PhD students nowadays. It can be lonely sometimes doing research, but 
having our monthly informal meetings to look forward to helped me to 
continue the struggle. Thank you for great support, interesting discussions, 
inspiration for research, sharing experience but most of all for being such 
good friends.  
 
Fredrik Einarsson, Jonas Isberg, Katarina Nilsson Helander and Ann-
Charlott Söderpalm, fellow travellers and PhD students working on their 
theses. Thank you for some really good discussions that meant a lot to me. 
Good luck with your theses in the near future. 
 
Maria Byland, a dear friend and one of the most skilful and supportive 
persons around me. There would not be any forms to fill in without you. 
 
Björn Rydevik, professor at the Department of Orthopaedics, Sahlgrenska 
University Hospital. Thank you for making me feel so welcome at the 
Lundberg Lab.  



Acknowledgements 
 

 91   

Linda Johansson, our great administrator, who is so patient with us PhD 
students. Thank you for all your assistance in all the practical matters of 
preparing the dissertation. You are a very important person in making this 
thesis possible. 
 
Jeanette Kliger, my linguistic advisor. Thank you for your excellent work. I 
hope your workload will decrease now (now that you are done with me) at 
least for a while so that you can take daily long healthy walks. 
 
Gunnar Ekeroth and Nils-Gunnar Pehrsson, statisticians with top-class 
pedagogic qualifications, who showed great patience with me. Thank you for 
all your help with this difficult subject. 
 
Birgitta Stevinger, librarian at the Biomedical Library at the University of 
Göteborg and a good friend. Thank you for all your help with organising the 
references. It was so frustrating. What would I have done without you?  
 
Ewa Roos, professor of physical therapy in Odense, Denmark and a good 
friend from way back. Your advice and inspiration about the development of 
a measuring instrument meant a lot to me. Thank you for your professional 
view of this thesis. 
 
Ninni Sernert, physical therapist, PhD, a good friend and inspiration. Thank 
you for reviewing my thesis and for being so supportive, questioning and 
curious. It helped to bring the framework forward. 
 
Jessica Sandblom, Joakim’s girlfriend, who is also very good at drawing. 
Thank you for a great job and for understanding me and what we were trying 
to accomplish. You made excellent drawings for the book cover. I am very 
happy with them and with having you in our family.  
 
Lucas Facchin and your colleagues came in late in the research, but you have 
nevertheless been of great help and inspiration pointing out the importance 
of a good layout. 
 
Helen and Ulf Lindell, Nomi and Hans-Olof Mörtsell, Maria and Janne 
Jonsson, Kicki and Lars Frang, all very good friends who remind me of real 
life outside research. Thank you (and many others) for all your support, 
especially with the PIRO100 project. You all made that “half-time project” 
into a great success and memory. 
 



Acknowledgements 
 

 92   

Lotta Karlsson, my niece and a “positive attitude to life” inspiration. You 
have shown me that there are no obstacles too difficult to overcome in life, as 
long as you know what you want. I am very happy and proud that you have 
finally become a psychologist. 
 
Maria Karlsson, a wonderful person, whom I have had the opportunity to 
help and get to know. Now I think it is the opposite, you are helping me, 
supporting me and giving me inspiration. 
 
Alice and Leif Hernwall, very good friends that brought Ninja, my dog, into 
my life. The long walks in the forest with Ninja have meant a lot to my 
research. Alice and Leif I know you love Ninja as much as I do and thank you 
for taking care of her when I have been travelling. 
 
Agneta Lindström, my cousin and the best one around. Thank you for always 
being there. 
 
Inger and Anders Hellborg, Marita and Hans Waldenstedt, my sisters and 
their husbands. It is so good to have you! Sometimes life spins on too quickly 
and we are too busy with too many things, but I know that you will always be 
there to support and comfort me. Thank you! 
 
Andreas, Christoffer, Joakim and Pontus, my four wonderful and lovely 
sons. You probably wonder how I got involved in research. The same kind of 
research that your dad struggled with for so long and has accomplished so 
much. Wasn’t that enough? I was not even able to handle a computer. It sure 
has been a great experience being educated by you when it comes to handling 
the computer. Thank you for your patience with me. I know a lot more 
today. I love you and enjoy very much being with you. You are the best! 
 
Brita and Gustav Håkansson, my late parents that were loved by me and by 
so many people. I miss you so much. You turned me into the person I am and 
you always supported me in doing what I believed in. You taught me what 
life was all about and to make the best of the situation with a smile on your 
face, which makes it easier. 
 
Financial support- this thesis has been supported by grants from the Swedish 
Centre for Research in Sports, and the Local Research and Development 
Council of Göteborg and southern Bohuslän. 
 



References 
 

 93   

References 

1. Almekinders LC, Dedmond BT. Outcomes of the operatively treated knee 
dislocation. Clin Sports Med. 19:503-518, 2000. 

2. Almekinders LC, Pandarinath R, Rahusen FT. Knee stability following anterior 
cruciate ligament rupture and surgery. The contribution of irreducible tibial 
subluxation. J Bone Joint Surg Am. 86-A:983-987, 2004. 

3. Altmaier EM, Russell, DW, Feng Kao C. et al. Role of self-efficacy in rehabilitation 
outcome among chronic low back pain patients. Journal of Counseling Psychology. 
40:335-339, 1993. 

4. Anderson JL, Lamb SE, Barker KL, et al. Changes in muscle torque following 
anterior cruciate ligament reconstruction: a comparison between hamstrings and 
patella tendon graft procedures on 45 patients. Acta Orthop Scand. 73:546-552, 
2002. 

5. Anderson KO, Dowds BN, Pelletz RE, et al. Development and initial validation of a 
scale to measure self-efficacy beliefs in patients with chronic pain. Pain. 63:77-84, 
1995. 

6. Antonovsky A. Hälsans Mysterium. Original titel: Unravelling the Mystery of 
Health. Köping, Sweden: Natur och kultur, 1991. 

7. Arangio GA, Chen C, Kalady M, et al. Thigh muscle size and strength after anterior 
cruciate ligament reconstruction and rehabilitation. J Orthop Sports Phys Ther. 
26:238-243, 1997. 

8. Augustsson J. Kinetic chain weight training, strength assessment, and functional 
performance testing. In: Thesis for doctoral degree, Göteborg, 2003. 

9. Augustsson J, Esko A, Thomee R, et al. Weight training of the thigh muscles using 
closed vs. open kinetic chain exercises: a comparison of performance enhancement. J 
Orthop Sports Phys Ther. 27:3-8, 1998. 

10. Augustsson J, Thomee R. Ability of closed and open kinetic chain tests of muscular 
strength to assess functional performance. Scand J Med Sci Sports. 10:164-168, 
2000. 

11. Augustsson J, Thomee R, Hornstedt P, et al. Effect of pre-exhaustion exercise on 
lower-extremity muscle activation during a leg press exercise. J Strength Cond Res. 
17:411-416, 2003. 

12. Backman CL. Arthritis and pain. Psychosocial aspects in the management of arthritis 
pain. Arthritis Res Ther. 8:221, 2006. 

13. Bandura A. Comments on the crusade against the causal efficacy of human thought. J 
Behav Ther Exp Psychiatry. 26:179-190, 1995. 



References 
 

 94   

14. Bandura A. The explanatory and predictive scope of self-efficacy theory. Journal of 
Clinical and Social Phsychology. 4:359-373, 1986. 

15. Bandura A. Health promotion by social cognitive means. Health Educ Behav. 
31:143-164, 2004. 

16. Bandura A. Self-efficacy: toward a unifying theory of behavioural change. Psychol 
Rev. 84:191-215, 1977. 

17. Bandura A. Social cognitive theory: an agentic perspective. Annu Rev Psychol. 52:1-
26, 2001. 

18. Bandura A. Swimming against the mainstream: the early years from chilly tributary 
to transformative mainstream. Behav Res Ther. 42:613-630, 2004. 

19. Battle WH. A case after open section of the knee joint for irreducible traumatic 
dislocation. Clin Soc London Trans: 232-233, 1900. 

20. Beckham JC, Burker EJ, Rice JR, et al. Patient predictors of caregiver burden, 
optimism, and pessimism in rheumatoid arthritis. Behav Med. 20:171-178, 1995. 

21. Beynnon BD, Fleming BC, Johnson RJ, et al. Anterior cruciate ligament strain 
behavior during rehabilitation exercises in vivo. Am J Sports Med. 23:24-34, 1995. 

22. Beynnon BD, Johnson RJ, Abate JA, et al. Treatment of anterior cruciate ligament 
injuries, part I. Am J Sports Med. 33:1579-1602, 2005. 

23. Bianco T, Malo S, Orlick T. Sport injury and illness: elite skiers describe their 
experiences. Res Q Exerc Sport. 70:157-169, 1999. 

24. Bonnet A. Traité des Malafies des Articulations. Paris, France: Balliére, 1845. 

25. Brewer BW. Psychology of sports injury rehabilitation. In: Handbook of sports 
Physcology. Singer RN, Hausenblas HA, Janelle CM (Eds). New York, N Y: John 
Wiley & Sons, 2001. 

26. Brewer BW, Van Raalte JL, Cornelius AE, et al. Psychological factors, rehabilitation 
adherence, and rehabilitation outcome following anterior cruciate ligament 
reconstruction. Rehabil Psychol. 45:20-37, 2000. 

27. Brudal L. Hälsopsykologi: aktivering av psykiska resurser vid sjukdom. Lund, 
Sweden: Studentlitteratur, 1995. 

28. Bunketorp L, Lindh M, Carlsson J, et al. The effectiveness of a supervised physical 
training model tailored to the individual needs of patients with whiplash-associated 
disorder - a randomized controlled trial. Clin Rehabil. 20:201-217, 2006. 

29. Bunketorp L, Lindh M, Carlsson J, et al. The perception of pain and pain-related 
cognitions in subacute whiplash-associated disorders: its influence on prolonged 
disability. Disabil Rehabil. 28:271-279, 2006. 

30. Bynum EB, Barrack RL, Alexander AH. Open versus closed chain kinetic exercises 
after anterior cruciate ligament reconstruction. A prospective randomized study. Am 
J Sports Med. 23:401-406, 1995. 



References 
 

 95   

31. Casteleyn PP, Handelberg F. Non-operative management of anterior cruciate 
ligament injuries in the general population. J Bone Joint Surg Br. 78:446-451, 1996. 

32. Cronbach LJ. Coefficient alpha and internal structure of tests. Psychometrica. 
16:297-334, 1951. 

33. Crossman J. Coping with sports injuries: psychological strategies for rehabilitation. 
New York: Oxford University Press, 2001. 

34. Crossman J. Psychological rehabilitation from sports injuries. Sports Med. 23:333-
339, 1997. 

35. Daniel DM, Stone ML, Dobson BE, et al. Fate of the ACL-injured patient. A 
prospective outcome study. Am J Sports Med. 22:632-644, 1994. 

36. Dawes H, Roach NK. Emotional responses of athletes to injury and treatment. 
Physiotherapy. 83:243-247, 1997. 

37. Dekker R, van der Sluis CK, Groothoff JW, et al. Long-term outcome of sports 
injuries: results after inpatient treatment. Clin Rehabil. 17:480-487, 2003. 

38. Eastlack ME, Axe MJ, Snyder-Mackler L. Laxity, instability, and functional outcome 
after ACL injury: copers versus noncopers. Med Sci Sports Exerc. 31:210-215, 1999. 

39. Evans L, Hardy L. Injury rehabilitation: a goal-setting intervention study. Res Q 
Exerc Sport. 73:310-319, 2002. 

40. Evans L, Hardy L. Injury rehabilitation: a qualitative follow-up study. Res Q Exerc 
Sport. 73:320-329, 2002. 

41. Fhanér S. Psykologisk testning, teori och tillämpningar. Stockholm: Norstedts 
Förlag, Stockholm, 1986. 

42. Fithian DC, Paxton EW,  Stone ML, et al. Prospective trial of a treatment algorithm 
for the management of the anterior cruciate ligament-injured knee. Am J Sports Med. 
33:335-346, 2005. 

43. Fitzgerald GK, Axe MJ, Snyder-Mackler L. A decision-making scheme for returning 
patients to high-level activity with nonoperative treatment after anterior cruciate 
ligament rupture. Knee Surg Sports Traumatol Arthrosc. 8:76-82, 2000. 

44. Frank CB, Jackson DW. The science of reconstruction of the anterior cruciate 
ligament. J Bone Joint Surg Am. 79:1556-1576, 1997. 

45. Gobbi A, Francisco R. Factors affecting return to sports after anterior cruciate 
ligament reconstruction with patellar tendon and hamstring graft: a prospective 
clinical investigation. Knee Surg Sports Traumatol Arthrosc. 14:1021-1028, 2006. 

46. Gustavsson A, Neeter C, Thomee P, et al. A test battery for evaluating hop 
performance in patients with an ACL injury and patients who have undergone ACL 
reconstruction. Knee Surg Sports Traumatol Arthrosc. 14:778-88, 2006. 



References 
 

 96   

47. Halinen J, Lindahl J, Hirvensalo E, et al. Operative and nonoperative treatments of 
medial collateral ligament rupture with early anterior cruciate ligament 
reconstruction: a prospective randomized study. Am J Sports Med. 34:1134-1140, 
2006. 

48. Heijne A. Predictive factors for the 12 months outcome after Anterior Cruciate 
Ligament Reconstruction. In: Thesis for doctoral degree, Stockholm, 2007. 

49. Heijne A. Rehabilitation and recovery after anterior cruciate ligament reconstruction 
- patients' experiences. In: Thesis for doctoral degree, Stockholm, 2007. 

50. Heijne A, Werner S. Early versus late start of open kinetic chain quadriceps exercises 
after ACL reconstruction with patellar tendon or hamstring grafts: a prospective 
randomized outcome study. Knee Surg Sports Traumatol Arthrosc. 15:402-14, 2007. 

51. Isberg J, Faxen E, Brandsson S, et al. Early active extension after anterior cruciate 
ligament reconstruction does not result in increased laxity of the knee. Knee Surg 
Sports Traumatol Arthrosc. 14:1108-1115, 2006. 

52. Jensen IB, Linton SJ. Coping strategies questionnaire (CSQ): reliability of the 
Swedish version of the CSQ. Scand J Behav Ther. 22:139-145, 1993. 

53. Jerre R, Ejerhed L, Wallmon A, et al. Functional outcome of anterior cruciate 
ligament reconstruction in recreational and competitive athletes. Scand J Med Sci 
Sports. 11:342-346, 2001. 

54. Johnson U. Coping strategies among long-term injured competitive athletes. A study 
of 81 men and women in team and individual sports. Scand J Med Sci Sports. 7:367-
372, 1997. 

55. Johnson U. The Multiply Injured Versus the First-Time-Injured Athlete during 
Rehabilitation: A comparison of Nonphysical Characteristics. Journal of Sports 
Rehab.5:293-304, 1996. 

56. Johnson U. A Three-Year Follow-Up of Long-Term Injured Competitive Athletes: 
Influence of Psychological Risk Factors on Rehabilitation. Journal of Sports Rehab. 
6:256-271, 1997. 

57. Johnston IH, Carroll D. The context of emotional responses to athletic injury: A 
qualitative analysis. Journal of Sports Rehab. 7:206-220, 1998. 

58. Karlsson J. History of Cruciate Ligaments. In: Orthopaedic Biology and Medicine: 
Repair and Regeneration of Ligaments, Tendons, and Joint Capsule. Walsh WR 
(Ed). Totowa, NJ: Human Press Inc, 2005. 

59. Karlsson J, Kartus J, Magnusson L, et al. Sub acute versus delayed reconstruction of 
the anterior cruciate ligament in the competitive athlete. Knee Surg Sports Traumatol 
Arthrosc. 7:146-151, 1999. 

60. Kocher MS, Steadman JR, Briggs K, et al. Determinants of patient satisfaction with 
outcome after anterior cruciate ligament reconstruction. J Bone Joint Surg Am. 84-
A:1560-1572, 2002. 



References 
 

 97   

61. Kostogiannis I, Ageberg E, Neuman P, et al. Activity Level and Subjective Knee 
Function 15 Years After Anterior Cruciate Ligament Injury: A Prospective, 
Longitudinal Study of Nonreconstructed Patients. Am J Sports Med, 2007. [E-pub 
ahead of print] 

62. Kvist J, Ek A, Sporrstedt K, et al. Fear of re-injury: a hindrance for returning to 
sports after anterior cruciate ligament reconstruction. Knee Surg Sports Traumatol 
Arthrosc. 13:393-397, 2005. 

63. Kvist J, Gillquist J. Sagittal plane knee translation and electromyographic activity 
during closed and open kinetic chain exercises in anterior cruciate ligament-deficient 
patients and control subjects. Am J Sports Med. 29:72-82, 2001. 

64. Kyhlback M, Thierfelder T, Soderlund A. Prognostic factors in whiplash-associated 
disorders. Int J Rehabil Res. 25:181-187, 2002. 

65. Lau-Walker M. Relationship between illness representation and self-efficacy. 
Journal of Advanced Nursing. 48:216-225, 2004. 

66. Lau-Walker M. Predicting self-efficacy using illness perception components: a 
patient survey. Br J Health Psychol. 11:643-661, 2006. 

67. Laxdal G, Kartus J, Ejerhed L, et al. Outcome and risk factors after anterior cruciate 
ligament reconstruction: a follow-up study of 948 patients. Arthroscopy. 21:958-964, 
2005. 

68. Linn PL, Slinde JA. Determination of significance of change between pre- and 
posttesting periods. Reviews of Educational Reseach. 47:121-150, 1977. 

69. Locke EA, Frederick E, Lee C, et al. Effect of self-efficacy, goals and task strategies 
on task performance. Journal of Applied Psychology. 69:241-251, 1984. 

70. Lorig K, Chastain RL, Ung E, et al. Development and evaluation of a scale to 
measure perceived self-efficacy in people with arthritis. Arthritis Rheum. 32:37-44, 
1989. 

71. Lyons AS, Petrucelli RJ. Medicine; An Illustrated History. New York: Harry N. 
Abrams Inc, 1987. 

72. Lysholm J, Gillquist J. Evaluation of knee ligament surgery results with special 
emphasis on use of a scoring scale. Am J Sports Med. 10:150-154, 1982. 

73. Macchi R, Crossman J. After the fall: Reflections of injured classical ballet dancers. 
J Sport Behav. 19:221-234, 1996. 

74. Maddison R, Prapavessis H, Clatworthy M. Modelling and rehabilitation following 
anterior cruciate ligament reconstruction. Ann Behav Med. 31:89-98, 2006. 

75. Maddux J. Self-efficacy, adaptation, and adjustment: Theory, research, and 
application. New York: Plenum, 1994. 

76. Maly MR, Costigan PA, Olney SJ. Determinants of self-report outcome measures in 
people with knee osteoarthritis. Arch Phys Med Rehabil. 87:96-104, 2006. 



References 
 

 98   

77. Mikkelsen C, Werner S, Eriksson E. Closed kinetic chain alone compared to 
combined open and closed kinetic chain exercises for quadriceps strengthening after 
anterior cruciate ligament reconstruction with respect to return to sports: a 
prospective matched follow-up study. Knee Surg Sports Traumatol Arthrosc. 8:337-
342, 2000. 

78. Morrey MA, Stuart MJ, Smith AM, et al. A longitudinal examination of athletes' 
emotional and cognitive responses to anterior cruciate ligament injury. Clin J Sport 
Med. 9:63-69, 1999. 

79. Myers LB, Meidence K. Adherence to Treatment in Medical Conditions. 
Amsterdam, the Netherlands: Harwood Academic Publishers, 1998. 

80. Myklebust G, Bahr R. Return to play guidelines after anterior cruciate ligament 
surgery. Br J Sports Med. 39:127-131, 2005. 

81. Neeter C, Gustavsson A, Thomee P, et al. Development of a strength test battery for 
evaluating leg muscle power after anterior cruciate ligament injury and 
reconstruction. Knee Surg Sports Traumatol Arthrosc. 14:571-80, 2006. 

82. Nyland J, Johnson DL, Caborn DN, et al. Internal health status belief and lower 
perceived functional deficit are related among anterior cruciate ligament-deficient 
patients. Arthroscopy. 18:515-518, 2002. 

83. Palmer I. On injuries to the knee joint - a clinical study. Acta Ort Chir. 81:2-282, 
1938. 

84. Paradowski PT, Bergman S, Sunden-Lundius A, et al. Knee complaints vary with 
age and gender in the adult population. Population-based reference data for the Knee 
injury and Osteoarthritis Outcome Score (KOOS). BMC Musculoskelet Disord. 7:38, 
2006. 

85. Quinn AM, Fallon BJ. The changes in psychological characteristics and reactions of 
elite athletes from injury onset until full recovery. J Appl Sport Psychol. 11:210-229, 
1999. 

86. Ramsden E. The person as patient: psychosocial perspectives for the health care 
professional. London, U. K: Harcourt Brace and Company Limited, 1999. 

87. Risberg MA, Holm I, Steen H, et al. Sensitivity to changes over time for the IKDC 
form, the Lysholm score, and the Cincinnati knee score. A prospective study of 120 
ACL reconstructed patients with a 2-year follow-up. Knee Surg Sports Traumatol 
Arthrosc. 7:152-159, 1999. 

88. Roos EM, Roos HP, Lohmander LS, et al. Knee Injury and Osteoarthritis Outcome 
Score (KOOS) - development of a self-administered outcome measure. J Orthop 
Sports Phys Ther. 28:88-96, 1998. 

89. Roos H, Adalberth T, Dahlberg L, et al. Osteoarthritis of the knee after injury to the 
anterior cruciate ligament or meniscus: the influence of time and age. Osteoarthritis 
Cartilage. 3:261-267, 1995. 



References 
 

 99   

90. Roos H, Karlsson J. Anterior cruciate ligament instability and reconstruction. Review 
of current trends in treatment. Scand J Med Sci Sports. 8:426-431, 1998. 

91. Rosenstiel AK, Keefe FJ. The use of coping strategies in chronic low back pain 
patients: relationship to patient characteristics and current adjustment. Pain. 17:33-
44, 1983. 

92. Rudolph KS, Eastlack ME, Axe MJ, et al. 1998 Basmajian Student Award Paper: 
Movement patterns after anterior cruciate ligament injury: a comparison of patients 
who compensate well for the injury and those who require operative stabilization. J 
Electromyogr Kinesiol. 8:349-362, 1998. 

93. Sachs L. Tillit som bot: placebo i tid och rum. Lund: Studentlitteratur, 2004. 

94. Saltin B, Grimby G. Physiological analysis of middle-aged and former athletes. 
Circulation. 38:1104-1105, 1968. 

95. Schwarzer R. Thought control of action. Washington, DC: Hemispere, 1992. 

96. Shelbourne KD, Nitz P. Accelerated rehabilitation after anterior cruciate ligament 
reconstruction. Am J Sports Med. 18:292-299, 1990. 

97. Shrout P, Fleiss J. Intraclass correlations: Uses in assessing rater reliability. Psychol 
Bull. 86:420-428, 1979. 

98. Snyder-Mackler LG, Fitzgerald K, Bartolozzi AR, et al. The relationship between 
passive joint laxity and functional outcome after anterior cruciate ligament injury. 
Am J Sports Med. 25:191-195, 1997. 

99. Soderlund A, Olerud C, Lindberg  P. Acute whiplash-associated disorders (WAD): 
the effects of early mobilization and prognostic factors in long-term 
symptomatology. Clin Rehabil. 14:457-467, 2000. 

100. Streiner DL, Norman GR. Health Measurement Scales, a practical guide to their 
development and use. Oxford, New York: Oxford University Press Inc, 1995. 

101. Suk M, Hanson B, Norvell D, et al. AO Handbook, Musculoskeletal Outcomes 
Measures and Instruments. Stuttgart and New York: Thieme, 2005. 

102. Sullivan M, Karlsson J, Ware JE. Hälsoenkät: Svensk Manual och tolkningsguide 
(Swedish Manual and interpretation guide). Gothenburg: Sahlgrenska University 
Hospital, 1994. 

103. Tegner Y, Lysholm J. Rating systems in the evaluation of knee ligament injuries. 
Clin Orthop Relat Res: 43-49, 1985. 

104. Thomeé P, Thomeé R, Karlsson J. Patellofemoral pain syndrome: pain, coping 
strategies and degree of well-being. Scand J Med Sci Sports. 12:276-281, 2002. 

105. Thomeé P, Wahrborg P, Borjesson M, et al. Self-efficacy, symptoms and physical 
activity in patients with an anterior cruciate ligament injury: a prospective study. 
Scand J Med Sci Sports. 2006.  [E-pub ahead of print] 

 



References 
 

 100   

106. Thomeé P, Wahrborg P, Borjesson M, et al. A new instrument for measuring self-
efficacy in patients with an anterior cruciate ligament injury. Scand J Med Sci Sports. 
16:181-187, 2006. 

107. Urdy E, Gould D, Bridges D, et al. Down but not out: Athlete response to season-
ending injuries. J Sport Exerc Psychol. 19:229-248, 1997. 

108. Wallston KA, Wallston BS, DeVellis R. Development of the Multidimensional 
Health Locus of Control (MHLC) Scales. Health Educ Monogr. 6:160-170, 1978. 

109. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). I. 
Conceptual framework and item selection. Med Care. 30:473-483, 1992. 

110. Weber W, Weber E. Mechanik der Menischlichen Gehwerkzeuge. Göttingen, 
Germany, 1836. 

111. Witvrouw E, Bellemans J, Verdonk R, et al. Patellar tendon vs. doubled 
semitendinosus and gracilis tendon for anterior cruciate ligament reconstruction. Int 
Orthop. 25:308-311, 2001. 


