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Background  
Rehabilitation following traumatic knee injury often focuses primarily on physical 
aspects. Lack of knowledge of psychological factors and appropriate strategies may be a 
barrier to meeting treatment recommendations to address these factors. 

Purpose  
The aim of this study was to investigate whether, and to what extent, Scandinavian 
physical therapists address psychological factors in treatment of physically active people 
with traumatic knee injury. 

Study Design   
Cross-sectional online survey study. 

Methods  
This 32-item study-specific online survey examined physical therapists’ use of 
goal-setting, imagery, and arousal regulation to address psychological factors during 
rehabilitation following traumatic knee injury. 

Results  
Results from n=143 physical therapists indicate that they consider it very important to 
use goal-setting (median 4 [IQR 1]), imagery (median 4 [IQR 1]), and stress management 
(median 4 [IQR 1]) during rehabilitation on a scale of 1 (lowest) to 5 (highest). 
Goal-setting was used by n=143 (100%); imagery by n=67 (47%), and arousal regulation 
by 76 (53%). Lack of knowledge was the most commonly cited reason for not using 
imagery (n=61; 43%) and arousal regulation (n=55; 38%). Participants rated workshops, 
courses, or formal education as the most useful methods of learning to use psychological 
skills training in clinical work. 

Conclusion  
Goal-setting is commonly used by Scandinavian physical therapists. However, only 
approximately half of participants report using imagery and/or arousal regulation in knee 
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injury rehabilitation. This may indicate that best-evidence recommendations for 
treatment are not being met. Future research should explore methods for providing 
education and practical strategies for encouraging clinical use of psychological 
interventions. 

Level of Evidence    
3 

INTRODUCTION 

Following traumatic knee injury, treatment recommenda
tions include thorough guidelines of phase-based physical 
rehabilitation with focus on restoring function of the knee 
and surrounding structures.1‑3 Recent research has shown 
that psychological factors are also important for ensuring 
return to sport,4‑6 and existing recommendations include 
addressing these psychological aspects.1‑3 However, the de
gree of detail is scarce in comparison with physical reha
bilitation, with limited descriptions of psychological inter
ventions. The observed associations between psychological 
factors and failure to return to sport7,8 indicate that reha
bilitation may not be taking full advantage of psychological 
interventions to prepare people both physically and psy
chologically for return to sport. 

Suggested methods of improving psychological aspects 
related to rehabilitation include general support and en
couragement. Specific structured psychological skills train
ing interventions are evidence-based methods that aim to 
improve enjoyment, motivation, and performance, for ex
ample. Psychological factors have been shown to be impor
tant for both return to activity outcomes, as well as risk of 
reinjury,9 indicating a need for targeted strategies. Goal-
setting, arousal regulation, and imagery are examples of 
psychological skills training interventions as methods of 
improving psychological factors following traumatic knee 
injury.2,3 Research indicates that these interventions are 
effective for improving psychosocial10 and performance11 

outcomes. However, intervention studies on injured popu
lations are less prevalent, and show varying degrees of ef
ficacy.12 Physical therapists (PTs) describe a lack of psy
chological strategies in qualitative interviews,13,14 and 
research suggests persisting psychological problems,8,15 

which could indicate that interventions are insufficiently 
implemented. 

Clinicians and researchers may need a better under
standing of current clinical methods and perceptions on 
the use of psychological interventions during rehabilita
tion. This may help to address the identified knowledge gap 
regarding methods of influencing physical and psychologi
cal factors to aid in reaching successful rehabilitation out
comes. Research is sparse, with only one recent study sur
veying physical therapists (PT’s) and physical therapy (PT) 
students regarding views of and education in psychological 
interventions during rehabilitation.16 Addressing this gap 
could lead to further development of strategies to ensure 
that both physical and psychological readiness to return to 
sport are addressed. The aim of this study was to inves
tigate whether, and to what extent, Scandinavian physi

cal therapists address psychological factors in treatment of 
physically active people with traumatic knee injury. 

METHODS 

DESIGN AND PARTICIPANTS 

The study used a cross-sectional online survey design re
ported according to the Checklist for Reporting of Survey 
Studies (CROSS) Guidelines.17 Data were collected using 
Survey and Report (Artisan Global Media), hosted by Lund 
University. 

Clinically active PTs in Denmark, Norway, and Sweden 
who regularly treated physically active people with trau
matic knee injury (at least five per year on average to ensure 
data on commonly used strategies) were eligible for inclu
sion. PTs involved in the MOTIFS study, a randomized con
trolled trial coordinated by the first author which integrates 
imagery into rehabilitation training,18 were excluded. 

PROCEDURES 

SURVEY DEVELOPMENT 

The study-specific survey was developed in English by the 
authors, then translated and cross-culturally adapted by 
experts with native-language proficiency in Swedish, Dan
ish, and Norwegian, respectively. Translation was aided by 
the free online artificial intelligence translation tool DeepL 
Translator,19 checked for consistency by the authors and pi
lot-tested twice on third-party (n=7) people familiar with 
PT and research. An overview of the survey (not including 
demographic questions) is provided in Table 1. The full sur
vey, including answer alternatives, is available in Appendix 
1. 

Based on literature searches and expert discussion on 
current recommendations and common clinical practice re
garding use of psychological skills training, the domains 
“Specific Understanding of Psychological Skills Training” 
and “Need/Desire for Further Education” were identified. 
Within these, three psychological skills training principles 
were identified as important to return to sport or activity 
outcomes: goal-setting (short- or long-term rehabilitation 
goals), imagery (mental and/or physical simulation), and 
arousal regulation (regulation of physical and psychological 
stress).16,20 Each of these were further categorized into the 
constructs “Use,” “Confidence,” “Importance.” A “Target 
Group” was also included, inspired by previous research.21,

22 Included in the “Use” construct are questions regarding 
direct or indirect involvement of other activity-specific ac
tors such as coaches in treatment strategies. 
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Thirty-two items are included in the survey, with be
tween 20 and 30 items possible based on conditional logic. 
Nine items record demographic and background informa
tion, including location, experience, and education. Four 
additional items collect consent and confirm exclusion cri
teria (if relevant). The Swedish version includes an extra 
exclusion criterion regarding involvement in the MOTIFS 
study.18 

Thirty items are single- or multiple-choice, in which 
participants answer according to one or several alterna
tives, respectively. Items on the constructs Confidence and 
Importance include a 1 (low) to 5 (high) Likert-type scale 
(i.e. 1 [not confident at all] – 5 [extremely confident]). The 
Use and Target Group constructs include example alterna
tives (i.e. “once in the beginning,” “once per phase,” etc.). 
Item 31 is a matrix, in which six alternatives (brochures, 
popular science materials, academic articles, workshops, 
professional courses, and formal education) are rated on 
their perceived utility, and item 32 is optional, allowing 
free-text suggestions. 

DATA COLLECTION 

Participants were recruited according to a convenience and 
snowball sampling method, distributed via personal con
tacts and social media using a language-specific survey 
link, in which responses from one computer were restricted 
for 10 minutes after entering the survey link. 

DATA ANALYSIS 

Due to the exploratory nature and lack of studies regarding 
this topic, no sample size was defined. Demographic and 
background variables were presented on a group level, ex
ported from the data collection software into the IBM SPSS 
(v29) statistical software package. Results are presented as 
median (IQR) and/or number (percent) to present the full 
context of the results and prevalence for each answer alter
native. Free-text responses were translated to English us
ing the DeepL Translate tool,19 checked by native speakers 
of each language, and categorized based on similarity. Re
sponses to all questions were required, so no data was miss
ing. 

ETHICAL CONSIDERATIONS 

All participants received written information, and informed 
consent was collected. All data was stored on a secure 
server at Lund University in Sweden. Ethical approval was 
not required according to the Danish, Norwegian, and 
Swedish ethical review regulations, as responses are 
anonymized and do not include any sensitive data. 

RESULTS 

DEMOGRAPHICS 

Responses were collected between September 2023 and 
January 2024 (Table 2) from n=150 PTs, n=143 of whom 
were eligible for inclusion (participant flow diagram in Fig

ure 1). Median age of participants was 41-50 years, with 
median experience greater than 11 years. 

RETURN TO ACTIVITY TESTING 

Responses indicate that n=142 (99%) use physical return to 
sport testing, the most common of which are strength and 
functional hop measures (Table 3). Psychological measures 
are used by n=135 (94%), most commonly discussions with 
the patient and behavior observation. Structured psycho
logical follow-up strategies are reported as being used by 
n=132 (92%), most commonly patient education. 

PSYCHOLOGICAL SKILLS TRAINING USE 

GOAL-SETTING 

Goal-setting was used by n=143 (100%). Sixty-seven (47%) 
use goal-setting once per phase; n=117 (82%) report en
couraging use through direct contact with key people (Fig
ure 2). Importance (median 4 [IQR 1]), and confidence (me
dian 4 [IQR 1]) are shown in Figure 3. Goal-setting use with 
different patient groups is shown in Figure 4. Free-text re
sponses included n=1 clarifying special attention to non-
physically active people who require physical training for 
their rehabilitation. 

IMAGERY 

Imagery was used by n=67 (47%). Imagery was most fre
quently reported as being used once per phase (n=33; 23%); 
lack of knowledge was the most frequently reported reason 
for non-use (n=61; 43%), and n=50 (35%) reported encour
aging use through direct contact with key people (Figure 2). 
Importance (median 4 [IQR 1]), and confidence (median 3 
[IQR 1]) is shown in Figure 3. Figure 4 shows use of imagery 
with different patient groups. 

AROUSAL REGULATION 

Arousal regulation was used by n=76 (53%); n=33 (23%) re
ported use every or every other session; lack of knowledge 
was the most frequently reported reason for non-use (n=55; 
38%), and n=60 (42%) report encouraging use through di
rect contact with key people (Figure 2). Importance (median 
4 [IQR 1]), and confidence (median 3 [IQR 1]) are shown 
in Figure 3. Arousal regulation use with different patient 
groups is presented in Figure 4. 

NEED/DESIRE FOR FURTHER EDUCATION 

Perceived usefulness of educational strategies is presented 
in Figure 5. Professional courses were rated as having great
est perceived usefulness (median 4, IQR 1). 

DISCUSSION 

Results of this study suggest that goal-setting is a com
monly used psychological strategy by Scandinavian PTs in 
the treatment of patients with knee injury. Use of imagery 
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Table 1. Overview of the domain-specific questions from the survey         

Item Construct 

Use of Return to Sport/Activity Testing 

10 Which physical measures do you use to determine readiness to return to sport or activity? 
Return-to-

Activity 
Testing 

11 *Which psychological measures do you use to determine readiness to return to sport or activity? 

12 
*How do you change your practice based on the results of these [psychological] measures (i.e. follow-up 
on results from ACL-RSI, KOOS, etc.)? 

Domain 1 - Understanding of Psychological Skills Training 

Principle: Goal-setting 

13 How often do you use goal-setting with patients with knee injury? Use 

14 *If you do not use goal-setting, why not (select all that apply)? Use 

15 
How confident are you in your ability to use goal-setting with a patient, on a scale from 1 (Not confident 
at all) to 5 (Extremely confident)? 

Confidence 

16 
How important do you consider goal-setting in rehabilitation, on a scale from 1 (Not important at all) to 5 
(Extremely important)? 

Importance 

17 *With which patient groups do you use goal-setting (select all that apply)? 
Target 
Group 

18 When using goal-setting, do you involve key people in the patient's life (select all that apply)? Use 

Principle: Imagery 

19 How often do you use imagery/visualization with patients with knee injury? Use 

20 *If you do not use imagery/visualization, why not (select all that apply)? Use 

21 
How confident are you in your ability to use imagery/visualization with a patient, on a scale from 1 (Not 
confident at all) to 5 (Extremely confident)? 

Confidence 

22 
How important do you consider imagery/visualization in rehabilitation, on a scale from 1 (Not important 
at all) to 5 (Extremely important)? 

Importance 

23 With which patient groups do you use imagery/visualization (select all that apply)? 
Target 
Group 

24 When using imagery/visualization, do you involve key people in the patient's life (select all that apply)? Use 

Principle: Arousal Regulation 

25 How often do you use techniques to regulate stress with patients with knee injury? Use 

26 *If you do not use techniques to regulate stress, why not (select all that apply)? Use 

27 
How confident are you in your ability to use techniques to regulate stress with a patient, on a scale from 
1 (Not confident at all) to 5 (Extremely confident)? 

Confidence 

28 
How important do you consider techniques to regulate stress in rehabilitation, on a scale from 1 (Not 
important at all) to 5 (Extremely important)? 

Importance 

29 *With which patient groups do you use techniques to regulate stress (select all that apply)? 
Target 
Group 

30 
When using techniques to regulate stress, do you involve key people in the patient's life (select all that 
apply)? 

Use 

Domain 2 - Need/Desire for Further Education 

31 
How useful would the following methods be for learning how to help patients with knee injury deal with 
psychological aspects on a scale from 1 (Not useful at all) to 5 (Extremely useful) 

Education 

32 
*If you have other suggestions for effective methods of learning more about psychological factors in 
rehabilitation, please write them below 

Education 

*Includes option for free-text specification of “other” answer alternative. 
Bold text included in final survey to accentuate the principle of interest in each question. 

and arousal regulation was reported by only approximately 
half of respondents, despite perceptions of these strategies 
as being very important in helping people with psycho
logical factors during rehabilitation. Relatively few PTs re
port directly involving key people, instead encouraging the 
patient to initiate this contact. The most frequently re
ported reason for not using imagery and arousal regulation 

strategies was lack of knowledge. To address this gap, re
spondents indicate that practical workshops and contin
uing professional development courses would be useful 
tools. 

Literature has shown that psychological factors are im
portant for return-to-activity outcomes,4,23 and current 
recommendations include increasing focus on these factors 
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Table 2. Participant Demographics   

Demographic Variable n (%) 

Gender 

Male 62 (43) 

Female 81 (57) 

Age (years) 

20-30 20 (14) 

31-40 44 (31) 

41-50 42 (29) 

51-60 28 (20) 

61+ 9 (6) 

Experience (years) 

<5 24 (17) 

5-10 29 (20) 

>11 90 (63) 

Highest level of education* 

Bachelor's 75 (52) 

Master's 49 (34) 

PhD 12 (8) 

Sector 

Public 35 (24) 

Private 84 (59) 

Both Public and Private 24 (17) 

* Free-text responses indicate n=5 with specialist education in sports physical therapy, 
n=1 with extra sports medicine courses, and n=1 unspecified other 
n = number of responses; % = percentage of total responses 

during rehabilitation.2,3 However, results of this study con
firm qualitative research results indicating a general lack of 

Figure 1. Participant Flow Chart    

knowledge on what constitutes psychological measures and 
interventions.13,14 The vast majority of PTs indicated that 
they use psychological return-to-activity measures (most 
frequently discussion with the patient and observation of 
behavior). Previous research suggests, however, that PTs 
have insufficient knowledge of what questions to ask to 
gain insight into the sources of patients’ psychological dif
ficulties.14 This could potentially explain the current re
sults indicating follow-up strategies of educating patients 
and reducing physical training load rather than targeted 
psychological interventions. 

The fact that PTs indicate a need and/or desire for prac
tical education in the form of workshops or courses in
dicates a continued dualistic perspective in rehabilitation, 
in which physical and psychological factors are separate, 
rather than adopting a holistic perspective. Lack of proper 
education in psychological interventions despite consider
able evidence of their importance indicates that physical 
therapy culture has not adopted the necessary holistic ap
proach which has long been advocated. It is therefore im
portant for researchers and practitioners to focus on in
creasing the knowledge base in order to develop methods of 
delivering structured and evidence-based interventions in 
the clinic. 

Goal-setting seems to be a well-used intervention by 
Scandinavian PTs, as all respondents included in this sur
vey indicate use. However, due to the formulation of the 
questions, it is difficult to know how this was implemented 
in practice. Previous research has indicated that goal-set
ting occurs mainly through the PT informing of goals,13,14 

rather than dynamic and learning-based goals as outlined 
in current goal-setting theory.24 This is an important dis
tinction to make, as inappropriate goal-setting may have 
detrimental effects, including inhibition of proper learning, 
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Table 3. Return to activity testing.     

# (%) 

Use physical return to activity measures 142 (99) 

Strength 128 (90) 

Functional Hop ability 132 (92) 

Movement Quality 105 (73) 

Agility 80 (56) 

Use psychological return-to-activity measures 135 (94) 

Psychological aspects (i.e. perceived knee confidence [KOOS] or function [Knee Outcome Survey]) 59 (41) 

Psychological state (i.e. ACL-RSI) 49 (34) 

Patient discussion 127 (89) 

Observation of behavior 120 (84) 

Questionnaires not specifically mentioned in survey (i.e. symptoms or function) [Free-text] 4 (3) 

Patient discussion (i.e. needs) and/or evaluation [Free-text] 2 (1) 

Specific interventions (i.e. CBT or ACT) [Free-text] 2 (1) 

Use Psychological follow-up strategy 132 (92) 

Change training load 107 (75) 

Education 126 (93) 

Motivational strategies 113 (79) 

Breathing exercises 25 (17) 

Refer elsewhere (e.g. psychologist) 52 (36) 

No structured follow-up 3 (2) 

Exposure Therapy [Free-text] 4 (3) 

Further individual discussion [Free-text] 1 (1) 

Include patient in exercise choice (i.e. from a “menu” of exercises) [Free-text] 1 (1) 

# = number of responses; % = percentage of responses from total sample; KOOS = Knee Injury and Osteoarthritis Outcome Score; ACL-RSI = anterior cruciate ligament return to sport 
after injury scale; [Free-text] = responses provided in free-text form; CBT = Cognitive Behavioral Therapy; ACT = Acceptance and Commitment Therapy 

Figure 2. Frequency of use, strategies to involve key people, and, where appropriate, reasons for non-use of goal-               
setting, imagery, and arousal regulation.      
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Figure 3. Perceived confidence and importance of clinical use of goal-setting, imagery, and arousal regulation              

Figure 4. Use of goal-setting, imagery, and arousal regulation with different patient groups.            

Figure 5. Perceived usefulness of educational strategies to inform clinical use of psychological skills training.              
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misrepresenting efforts (i.e. lying about compliance), and/
or skipping steps to stay on schedule.24 In sport injury re
habilitation, it is therefore imperative that PTs are able 
to deliver a goal-setting intervention which follows con
vention and has a positive psychological effect. Future re
search should explore intervention delivery methods to de
sign pragmatic instructional guides for clinicians. 

Imagery interventions were used relatively infrequently, 
and several free text responses indicated confusion regard
ing terminology, including one respondent confusing im
agery with goal-setting. Based on the results, one can only 
speculate, but it is possible that PTs are mis- or uninformed 
regarding imagery. Modern imagery practice has moved be
yond quietly and statically sitting while imagining execu
tion,25 instead incorporating movement to create physical 
and psychological realism.26,27 Clinicians and researchers 
should further explore using imagery to prepare for return-
to-activity in terms of real-world challenges such as dual-
task demands28 and pain,29 for example. Previous research 
on injured populations shows that imagery training may 
be beneficial in terms of pain, muscle activation, strength, 
performance30 and self-reported knee function.31 Addi
tionally, imagery interventions have been shown to reduce 
stress hormones in people with knee injury,32 indicating 
potential for use as an arousal regulation intervention. 

Arousal regulation includes reducing, maintaining, or 
enhancing physical and/or psychological states to fit the 
needs of a goal-directed situation.33 This includes control
ling one’s stress response to match the situation.34 for ex
ample by calming down or “pumping up.” However, sev
eral respondents suggested that “stress” is an inappropriate 
word choice, indicating a problematic misunderstanding of 
the stressful nature of sport injury and subsequent rehabil
itation. Psychological stress is recognized as both a poten
tial cause and an effect of sport injury,35,36 and PTs indicate 
stress as a pressing issue with patients.14 In the context 
of sport injury rehabilitation, the goal is often to return 
to some form of activity, so it is essential that the person 
can control their levels of stress and arousal to handle the 
requirements upon return to activity. This is supported by 
calls for improving dual-task motor control during physical 
performance with sport-specific external stimuli.37,38 

Social support and engagement are important aspects 
to sport injury rehabilitation,4 especially in implementing 
psychological skills training interventions. PTs foster self-
determined motivation by relating to patients,39,40 dis
cussing proper goal-setting, individualizing imagery, and 
encouraging arousal regulation techniques. Outside the 
clinic, this could also include discussing these supplements 
to rehabilitation methods with key people such as coaches 
or training partners. Results of this study indicate that very 
few PTs actively initiate contact with people key to their ac
tivity, instead encouraging the person to take the initiative 
themselves. This therefore represents a missed opportunity 
to take a truly holistic approach to well-being and rehabili
tation. Future research should also examine other key peo
ple such as friends and family, as social support from all ar
eas of life is important. 

The rehabilitation literature has identified psychological 
factors as important for rehabilitation outcomes,4,5 and 
called for increased focus on these factors during rehabil
itation,2 but suggests that these are likely not addressed 
to an appropriate extent.13,14 Results of this study indicate 
that psychological interventions are not often used, and 
physical therapists express a desire for education in im
plementation methods. Following injury, unpleasant feel
ings are natural and frequent and difficult to get rid of, PTs 
should help athletes commit to good rehabilitation behav
iors and formulate goals during and after the injury period. 
Sport psychology approaches such as mindfulness and ac
ceptance can help athletes accept (unpleasant as well as 
pleasant) inner experiences, engage in the present moment 
and commit to valued behaviors.41 Additionally, proper use 
of imagery interventions may be a pragmatic clinical tool 
for preparing people for return to the demands of their ac
tivity by creating more meaningful and relevant training. 
Providing holistic rehabilitation interventions to meet rec
ommendations for treatment of people with knee injury 
may be an easily implemented method of encouraging more 
physically and psychologically sound rehabilitation. 

STRENGTHS AND LIMITATIONS 

Strengths of this study include the use of a specifically de
signed and cross-culturally adapted survey to explore PTs’ 
perspectives on their own use of psychological skills train
ing, exploration of which has been lacking in the literature 
despite current recommendations. This provides highly rel
evant information for both clinically active PTs as well as 
researchers, as it allows for insight into practical use of un
derrepresented psychological training. Additionally, results 
provide information which can inform future pragmatic im
plementation. The survey was developed with feedback 
from, and pilot tested on, clinically active PTs and re
searchers, which increases the reliability and relevance of 
the questions posed, though measurement properties have 
not been evaluated. Including sports psychologists in the 
development also allows for a more holistic approach to 
this interdisciplinary study. 

One potential limitation is that the invitation informed 
participants that the survey aimed to examine psychologi
cal skills training use in rehabilitation of knee injury, possi
bly dissuading those who do not address psychological fac
tors, potentially limiting generalizability. There may also 
be a sampling bias limiting generalizability, as the con
tacted groups may not represent the general PT population. 
Additionally, the size of the potential participant pool is 
unknown, given that targeting strategies included several 
social media platforms, increasing likelihood of multiple 
exposures. It was not possible to identify whether partic
ipants registered more than one response, but this is un
likely due to the extent of the survey. The multiple-choice 
questions may limit validity of responses; for example, op
tions for use of psychological strategies for determining 
readiness to return to activity include “motivational strate
gies,” resulting in difficulty in drawing conclusions regard
ing clinical applications. 
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CONCLUSIONS 

While goal-setting use was reported by all PTs, a persistent 
underuse of other aspects of psychological skills training in 
rehabilitation following traumatic knee injury, suggesting 
that best-practice recommendations are not being followed. 
Future efforts need to focus on providing proper education 
in holistic and person-centered rehabilitation paradigms to 
address physical, social, and psychological aspects of sport 
injury. This should include information on identifying psy
chological factors, proper methods of communication to 
address these factors, and methods for clinicians to admin
ister structured psychological interventions. 
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