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Objectives: In patients with anterior cruciate ligament injury, i) describe beliefs about treatment options and the 
information received from clinicians in different disciplines and ii) explore treatment decision-making experi-
ences, including factors that influenced their treatment decisions. 
Design: Mixed-methods convergent parallel design, using an Australia-wide survey of 734 adults with anterior 
cruciate ligament injury, and 12 semi-structured interviews. 
Methods: Survey responses were reported descriptively. A phenomenological approach and inductive thematic 
analysis were used for qualitative analysis. Quantitative and qualitative data were analysed concurrently. An 
integration stage involved comparison and collation of findings. 
Results: Of 734 participants (70 % women), 540 (74 %) had anterior cruciate ligament reconstruction and 119 (16 %) 
were managed with rehabilitation alone. Participants consulted surgeons (94 %), physiotherapists (91 %), general 
practitioners (65 %), emergency department clinicians (22 %) and sports physicians (19 %). Most clinicians pre-
sented anterior cruciate ligament reconstruction as the best treatment [surgeons (85 %), physiotherapists (61 %)], 
and the best treatment to enable return to sport [surgeons (84 %), physiotherapists (62 %)]. Few clinicians informed 
patients that outcomes were similar on average between treatment strategies [surgeons (10 %), physiotherapists 
(29 %)]. Qualitative themes describe decision-making experiences: i) surgeons promoted surgery as the best/only 
option; ii) surgeon consults were rushed and patients felt poorly informed; iii) clinicians downplayed surgery 
risks and impacts; iv) general practitioners were utilised for referrals, not management advice; and v) mixed advice 
from physiotherapists. Quantitative and qualitative findings were closely aligned, with qualitative findings provid-
ing deeper insights into patients' treatment decision-making experience. 
Conclusions: Australians with anterior cruciate ligament rupture received mixed treatment advice from clinicians, 
who often portrayed surgery as the best treatment option. Some patients received an unbalanced overview 
of treatment options that did not reflect the best-available research evidence, inhibiting an informed treatment 
decision. 
© 2025 The Author(s). Published by Elsevier Ltd on behalf of Sports Medicine Australia. This is an open access article 

under the CC BY license (http://creativecommons.org/licenses/by/4.0/). 
Practical implications 

• This is the first study to describe the information provided about ACL 
injury treatment options by different clinicians and explore the treat-
ment decision-making process, from the perspective of people with 
ACL injury living in Australia. 
 Filbay). 
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• ACLR was portrayed as the best treatment option for patients by 85 % of 
orthopaedic surgeons, 65 % of general practitioners, 61 % of phys-
iotherapists, and 59 % of sport and exercise medicine physicians, 
and even more healthcare providers portrayed surgery as the 
best treatment to return to sport. 

• Few patients were advised that outcomes are similar on average 
if  managed with ACLR or rehabilitation alone, reflecting the 
available clinical trial evidence for acute ACL rupture. 

• Qualitative themes provide potential avenues to improve the 
consistency and quality of information provided to patients 
about their treatment options for ACL rupture.
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• These findings have been used to inform a patient-decision aid 
for treatment of ACL rupture. A balanced overview of the re-
search evidence related to ACL injury treatment options is re-
quired to enable informed decision-making. 

1. Introduction 

The high rates of anterior cruciate ligament (ACL) reconstruction in 
Australia1 compared to ACL injury incidence2 suggest few people are 
managed with rehabilitation alone. The limited clinical trial evidence 
available comparing treatment strategies for acute ACL injury (i.e. two 
randomised controlled trials) found that ACL reconstruction (ACLR) 
was no more effective at improving patient-reported outcomes com-
pared to initial management with rehabilitation alone.3–5 Both trials 
found 50 % of people did not require surgery after commencing rehabil-
itation for acute ACL injury,3,4 and early ACLR was not cost effective 
compared to trialling rehabilitation first.6 Most online information 
does not align with the available clinical trial evidence and supports 
the belief that ACL surgery is the best available treatment option for 
acute ACL injury.7 In Australia, it is not clear whether patients' beliefs 
about ACL injury treatment options, and the information and manage-
ment advice provided by clinicians to patients with ACL injury, reflect 
the best available research evidence. 

In Australia, individuals with an ACL injury present to various 
clinicians for diagnosis and management, including physiotherapists, 
general practitioners (GPs), orthopaedic surgeons, sports and exercise 
medicine (SEM) physicians and clinicians working in hospital emer-
gency departments. Qualitative studies from Denmark and the UK 
found that clinicians can provide conflicting advice about management 
options for acute knee injury, creating confusion and uncertainty 
amongst patients.8,9 In Denmark, individuals with knee injuries experi-
enced one-sided communication from clinicians about treatment 
options and some felt that surgery was portrayed as the only way to a 
meaningful recovery.8 However, the ACL injury treatment decision-
making process has not been explored beyond qualitative studies 
which may not be representative of the wider population of ACL 
injured individuals. Additionally, there has been no investigation of 
ACL-injured patients' experiences within the Australian health-care 
system where most patients receive care for ACL injury within the 
private healthcare sector, in contrast to healthcare systems in Denmark 
and the UK. 

Shared decision-making has been defined as “an approach where 
clinicians and patients share the best available evidence when faced 
with the task of making decisions, and where patients are supported 
to consider options, to achieve informed preferences”.10 Shared 
decision-making is known to enhance patient satisfaction and reduce 
decisional conflict and regret.11 As part of shared decision-making, clini-
cians need to provide accurate, evidence-based information about treat-
ment options.12 Without this information, patients are unable to make 
an informed decision about treatment choices.12 From the perspective 
of people with ACL injury, this study aimed to evaluate: i) beliefs 
about treatment options and the information provided to them by clini-
cians from different disciplines; and ii) treatment decision-making 
experiences and factors that influenced ACL injury treatment decisions. 

2. Methods 

2.1. Design 

This mixed-methods convergent parallel study utilised a cross-
sectional questionnaire and one-on-one semi-structured interviews. 
This mixed-methods design was chosen to facilitate a deeper under-
standing of the ACL injury treatment decision-making process from 
the patients' perspective, than what could be achieved with either 
quantitative or qualitative methods in isolation. This research was re-
viewed and approved by the University of Melbourne Human Research 
822
Ethics Committee (reference number: 2021-22214-20174-3). This 
study is reported in line with the Standards for Mixed Methods 
Reporting in Rehabilitation & Health Sciences (MMR-RHS)13 guidelines. 
The qualitative component is also reported in line with the Consolidated 
Criteria for Reporting Qualitative Research (COREQ) checklist.14 This 
study was conducted alongside a mixed-methods study (survey and 
qualitative interviews) in physiotherapists with experience managing 
ACL injury in Australia.15 Findings from both studies informed the 
development of a patient decision aid for ACL injury management.16 

2.1.1. Survey 
An online survey was developed by researchers, physiotherapists 

and individuals with lived experience of ACL injury (Appendix 1). 
Three people with lived experience of ACL injury piloted the survey 
and tested its functionality (including branching logic) and usability. 
The survey was completed online, hosted by REDCap (Research Elec-
tronic Data Capture), a secure web application for managing online 
surveys and data. The survey was available from September 2020 to 
July 2022. 

The survey included items on demographics, ACL injury knowledge 
and beliefs (seven statements with five ordinal responses ranging 
from strongly agree to strongly disagree), ACL injury and treatment 
details, information about consultations with specific clinicians, and a 
single item allowing participants to rate their knee on a 100-point 
scale (‘thinking about your most recent ACL tear, how would you rate 
your ACL-injured knee today as a percentage of normal (0 to 100% 
scale, with 100% being normal)?’) (Appendix 1). Branching logic was 
used so that participants only completed items specific to each clinician 
they consulted for their ACL injury. Participants were able to review and 
change their responses during survey completion, or save their progress 
and complete the survey at a later date. Responding to all items in the 
survey was mandatory to proceed to the next page of the survey. 

2.1.2. Qualitative interviews 
One-on-one semi-structured interviews were conducted over 

telephone or Zoom (with or without the video on, with only audio 
recorded), with a subset of participants who completed the survey. A 
semi-structured interview guide (Appendix 2) was developed by 
researchers, physiotherapists and individuals with lived experience of 
ACL injury, and piloted on two individuals with a history of ACL injury. 
The interviewer who performed all interviews (PLT) was a female clini-
cian physiotherapist and post-doctoral researcher with experience in 
qualitative research, who had no prior relationship with participants. 
The interviewer had minimal experience managing people with ACL in-
jury in clinical practice, had not published research on the topic of ACL 
injury previously, and had limited knowledge of the ACL injury litera-
ture. Interviews were performed between November 2021 and March 
2022, and the duration of interviews ranged from 29 to 73 min. Inter-
views were audio-recorded and transcribed verbatim by an external 
transcription service. Transcripts were deidentified and an alias was 
assigned to each participant to ensure participant anonymity. 

2.2. Participants 

Inclusion criteria were: i) self-reported diagnosis of ACL injury in 
Australia in the previous 5 years, ii) aged ≥18 years at the time of injury, 
and iii) reported a perceived ability to recall conversations about ACL 
injury management with clinicians. 

A convenience sample of people with lived experience of ACL injury 
was recruited via advertisements on social media (including some paid 
advertisements targeting relevant interest groups) and dissemination of 
the study amongst a large network of consumers interested in musculo-
skeletal research (Centre for Health, Exercise and Sport Medicine 
(CHESM) Knowledge Translation Network). Participants who provided 
informed consent and indicated that they met the eligibility criteria 
were directed to an online questionnaire. People who completed the
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survey were invited to enter a draw to receive 1 of 4 gift vouchers (each 
valued at $300 AUD). No other reimbursement was provided for survey 
completion. Survey responses were anonymous. If participants chose to 
provide contact details to be invited for future research, contact details 
were collected and stored separately from survey responses on a secure 
server. 

For the qualitative interviews, participants were recruited from the 
sample of survey respondents. Participants indicated their willingness 
to take part in a follow-up interview at the conclusion of the survey. 
Contact details were not linked to survey responses to ensure anonym-
ity, so individuals were not selected for interview based on specific 
characteristics, rather, participants were selected at random to be in-
vited for interview. Recruitment of people for qualitative interview con-
tinued until the point of data saturation, defined a-priori as the point at 
which no new themes were identified from two consecutive interviews. 
People who took part in an interview were provided with a $50 AUD gift 
voucher. 

2.3. Analysis 

2.3.1. Survey 
Survey responses were collated and reported descriptively (using 

counts (proportions), mean (standard deviation) or median (inter-
quartile range), as appropriate). The information provided by clinicians 
from different healthcare disciplines about ACL injury treatment options 
was reported for the entire sample, as well as three subgroups based on 
ACL treatment strategy (ACLR, rehabilitation alone, initial rehabilitation 
with delayed ACLR). These subgroups were defined using item 8 from 
the survey (Appendix 1). Participants who indicated that that they 
had ‘tried rehabilitation exercises first, then decided to have ACLR’ 
were classified as ‘initial rehabilitation with delayed ACLR.’ We per-
formed a number of checks to assess the reliability and trustworthiness 
of the survey data. Timestamps were reviewed to determine whether 
any surveys were completed in less than 7 min, which was considered 
too quick to be legitimate. We performed ‘sense-checking’ of survey re-
sponses to ensure responses were logical and to identify any inconsis-
tencies in responses. 32 participants were excluded from the analysis 
due to inconsistent responses (e.g., indicated that they did not consult 
a surgeon despite reporting that they had undergone ACLR). A complete 
case analysis was performed due to a low proportion of missing data 
(0–9.8 % per item). Missing data were largely due to participants ceas-
ing the survey early (missing data increased as the survey progressed). 
All analyses were performed in IBM SPSS Statistics for Windows 
(Version 28.0; Armonk, NY, IBM Co rp.).

A priori sample size calculations assuming a population size around 
100,000 estimated that 383 participants would result in 95 % certainty, 
that if 50 % of the sample responded ‘yes’ to a given question, the true 
percentage of the population who would respond ‘yes’ is between 
45 % and 55 % (5 % margin of error). We exceeded this recruitment 
target, resulting in a margin of error of 3.5 %.

2.3.2. Qualitative interviews 
To elicit a detailed understanding of the ACL injury management 

decision-making process from the lived experience and perspective of pa-
tients, we adopted a descriptive phenomenological research approach. 
We used inductive thematic methods to analyse data, facilitated by the 
Nvivo 12 software (Version 12; Lumivero, 2017). Two co-authors coded 
all data independently, including a post-doctoral clinical researcher with 
qualitative experience (PLT) and a senior researcher with lived experience 
of ACL injury and expertise in qualitative and quantitative ACL injury re-
search (SF). Each transcript was read multiple times to achieve data famil-
iarity before organising meanings into patterns and themes.17 Themes 
were reviewed and refined, overlapping themes were merged, and over-
arching themes were identified.18 Themes were derived from the data 
and were not identified in advance. Additionally, survey data had not 
been analysed at the time of qualitative data analysis. A meeting was 
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held to discuss themes, and consensus was reached regarding overarching 
themes. 

Inherent in qualitative research is the potential for a researcher's 
personal experience, biases, assumptions and pre-existing knowledge 
to impact on the subjective interpretation of qualitative data. 

To manage this, we employed reflexive practices including ongoing 
critical reflection during the interview and analysis phases, and discus-
sion following coding of data by two researchers with contrasting experi-
ence with and knowledge of ACL injury. Additionally, feedback on the 
coding structure and themes was sought from the wider authorship 
group to assist with minimising potential biases and assumptions which 
can arise from a researcher's own lived experience and topic knowledge. 

2.3.3. Mixed methods 
The quantitative and qualitative data were analysed concurrently. 

After analysis, an integration stage involved comparison and collation 
of findings to enable a deeper exploration of the treatment decision-
making process from the perspective of patients.19 The integration 
stage occurred at the interpretation and reporting level.19 This involved 
a triangulation approach to search for contradictions and complemen-
tary findings between quantitative and qualitative data, to assist with 
conceptualising the findings and informing inferences. 

3. Results 

3.1. Participants 

In total, 1251 individuals opened the study invitation and undertook 
eligibility screening, and 84 % of these individuals had seen the study ad-
vertised on social media. 734 individuals met the eligibility criteria and 
provided informed consent. Participants from all Australian states and 
territories completed the survey (Table 1). 540 (74 %) participants had 
undergone ACLR; of these 9 % (n = 58) had trialled rehabilitation before 
undergoing ACLR. 119 (16 %) participants had managed their ACL injury 
with rehabilitation alone. Eight participants (1 %) had received no treat-
ment, eight (1 %) were waiting for ACLR, one participant was treated 
with the Cross Bracing Protocol,20 and one participant had a spontane-
ously healed ACL at the time of surgery.

Participant characteristics are reported in Table 1 for all participants, 
and by treatment received. Compared to participants who underwent 
ACLR, a higher proportion of participants managed with rehabilitation 
alone were aged over 40 years (26 % vs. 3 %), self-funded their ACL treat-
ment (29 % vs 9 %), and did not consult an orthopaedic surgeon (30 % vs. 
0  %  ) (Table 1). Average knee ratings (as a % of normal) were similar ir-
respective of surgical or non-surgical management (Table 1). 

3.2. Beliefs about ACL injury treatment options 

The survey showed that beliefs about ACL injury treatment op-
tions were mixed (Fig. 1). Around one quarter (26 %) of participants 
agreed that outcomes were similar on average after ACLR or rehabil-
itation alone, and around half (51 %) thought ACLR is needed to re-
turn to pivoting/contact sport. Approximately one-third (30 %) 
thought people are more likely to get osteoarthritis if they do not 
have an ACLR (Fig. 1).

3.3. Information from clinicians about ACL injury treatment options 

3.3.1. Survey 
The most common clinicians that participants consulted for their 

ACL injury were orthopaedic surgeons (n = 637, 94 %) and physiother-
apists (n = 617, 91 %) (Table 1). Participants reported that only ACL sur-
gery was discussed as a treatment option by 39 % of surgeons, 38 % of 
GPs, 23 % of SEM physicians, 15 % of physiotherapists and 13 % of emer-
gency department clinicians (Fig. 2). In contrast, 2–6 % of clinicians only 
discussed rehabilitation alone as a treatment option (Fig. 2). Around
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Table 1 
Participant characteristics. 

All participants 
(n = 734) 

Treatment received 

ACLR 
(n = 482) 

Rehab only 
(n = 119) 

Initial rehab with 
delayed ACLR (n = 58) 

Gender 
Man 218 (30 %) 139 (29 %) 37 (31 %) 18 (31 %) 
Woman 515 (70 %) 342 (71 %) 82 (69 %) 40 (69 %) 
Transgender woman 1 (0.1 %) 1 (0.2 %) – –  

Age 
18–24 years 243 (33 %) 179 (37 %) 21 (18 %) 19 (33 %) 
25–29 years 233 (32 %) 168 (35 %) 31 (26 %) 20 (35 %) 
30–34 years 121 (17 %) 76 (16 %) 24 (20 %) 11 (19 %) 
35–39 years 72 (10 %) 48 (9 %) 12 (10 %) 5 (8 %) 
40 years and over 65 (9 %) 14 (3 %) 31 (26 %) 3 (5 %) 

Australian state/territory of residence 
Victoria 278 (38 %) 175 (37 %) 54 (45 %) 19 (33 %) 
New South Wales 151 (21 %) 96 (20 %) 23 (19 %) 10 (17 %) 
Queensland 102 (14 %) 69 (14 %) 14 (12 %) 12 (21 %) 
South Australia 83 (11 %) 62 (13 %) 6 (5 %) 6 (10 %) 
Western Australia 67 (9 %) 42 (9 %) 16 (13 %) 5 (9 %) 
Tasmania 25 (3 %) 20 (4 %) 1 (1 %) 2 (3 %) 
Australian Capital Territory 16 (2 %) 12 (3 %) 2 (2 %) 2 (3 %) 
Northern Territory 12 (2 %) 6 (1 %) 3 (3 %) 2 (3 %) 

Education (highest level completed) 
Primary/secondary school 173 (24 %) 115 (24 %) 19 (16 %) 9 (16 %) 
Trade or trade certificate 74 (10 %) 42 (9 %) 16 (13 %) 8 (14 %) 
University or tertiary institute degree 388 (53 %) 266 (55 %) 63 (53 %) 32 (55 %) 
Higher university degree (e.g. Masters, PhD) 99 (14 %) 59 (12 %) 21 (18 %) 9 (16 %) 

Payment for treatment (≥1 can apply) 
Private health insurance paid some/all costs 412 (62 %) 327 (68 %) 55 (46 %) 29 (50 %) 
Sports insurance covered some/all costs 192 (29 %) 151 (31 %) 23 (19 %) 17 (29 %) 
Fully funded through public health 133 (20 %) 89 (19 %) 16 (13 %) 19 (33 %) 
Paid all costs out of pocket 84 (13 %) 42 (9 %) 34 (29 %) 6 (10 %) 
Employer/work cover covered some/all costs 33 (5 %) 22 (5 %) 11 (9 %) 0 (0 %) 
Other 13 (2 %) 2 (0.4 %) 8 (7 %) 2 (3 %) 

Clinicians seen for ACL injury 
Physiotherapist 617 (91 %) 435 (90 %) 114 (96 %) 54 (93 %) 
Orthopaedic surgeon 637 (94 %) 482 (100 %) 83 (70 %) 58 (100 %) 
General practitioner 439 (65 %) 305 (63 %) 78 (66 %) 46 (79 %) 
SEM physician 126 (19 %) 85 (18 %) 23 (19 %) 15 (26 %) 
Clinician in an emergency department 148 (22 %) 111 (23 %) 16 (13 %) 17 (29 %) 
Other 26 (4 %) 19 (4 %) 4 (3 %) 3 (5 %) 

Multiple ACL injuries 
>1 ipsilateral ACL/graft injury 86 (12 %) 55 (11 %) 17 (14 %) 8 (14 %) 
Contralateral ACL injury 99 (13 %) 70 (15 %) 16 (14 %) 7 (12 %) 

Time since ACL injurya 

≤12 months 325 (47 %) 213 (44 %) 66 (56 %) 27 (47 %) 
13 to 24 months 159 (23 %) 111 (23 %) 24 (20 %) 20 (35 %) 
25 to 60 months 212 (31 %) 157 (33 %) 29 (25 %) 11 (19 %) 

Current knee rating [0 to 100(normal)]b 72 (SD 22) 73 (SD 22) 74 (SD 20) 70 (SD 23) 

ACLR = anterior cruciate ligament reconstruction; SEM = sports and exercise medicine; ACL = anterior cruciate ligament; SD = standard deviation; Rehab = rehabilitation. 
a For individuals who reported more than one ACL injury, they were asked to specify time since their most recent ACL injury. 
b Assessed with the following single item: “Thinking about your most recent ACL tear, how would you rate your ACL-injured knee today as a percentage of normal (0 to 100 % scale, with 

100 % being normal)?”.

Fig. 1. Participants' beliefs about ACL injury treatment options and outcomes (n = 700). 
ACLR = anterior cruciate ligament reconstruction; ACL = anterior cruciate ligament; OA = osteoarthritis.
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Fig. 3. a–d. A subgroup analysis depicting information about treatment options received from clinicians, based on chosen treatment strategy. 
ACL = anterior cruciate ligament; GP = general practitioner; ACLR = anterior cruciate ligament reconstruction. 
one-in-five GPs (22 %) and 58 % of emergency department clinicians did 
not discuss any treatment options for ACL injury. 

Participants reported that most orthopaedic surgeons (74 %) informed 
them that surgery has better outcomes than rehabilitation alone, com-
pared to 59 % of SEM physicians, 51 % of physiotherapists, and 47 % of 
GPs. Only 8–29 % of clinicians informed participants that outcomes were 
similar on average, following ACLR compared with rehabilitation only 
(Fig. 2b). Participants reported that most clinicians presented ACL surgery 
as the best treatment option for them (85 % of orthopaedic surgeons, 65 % 
of GPs, 61 % of physiotherapists, Fig. 2c), and surgery as the best option to 
return to competitive cutting/pivoting sport (84 % of orthopaedic sur-
geons, 65 % of GPs, 62 % of physiotherapists, 62 % of SEM physicians, 
Fig. 2d). 

3.4. The decision-making experience and factors that influence participants' 
treatment decisions 

3.4.1. Survey 
Seventeen percent (n = 111) of participants felt pressured from 

others to select a treatment option they were unsure about. Of these, 
60 % felt pressured by an orthopaedic surgeon, 41 % by a family member, 
Fig. 2. a–d. The information about treatment options provided to participants by clinicians from
ACL = anterior cruciate ligament; GP = general practitioner; HCP = healthcare provider; *confl
surgery and rehabilitation alone was the preferred treatment option (i.e. consulted multiple cl

826
26 % from a sports team/coach, 25 % by a physiotherapist, 19 % by a GP, 
6 % by a SEM physician and 6 % by an employer. One-in-three (31 %) 
participants reported that the financial cost of treatment influenced 
their treatment decision (to a small degree 13 %, moderate 7 %, 
considerable-to-great degree 11 %). 

A subgroup analysis based on chosen treatment strategy suggests the 
advice given to participants influences treatment choices. In people man-
aged with ACLR, a high proportion of physiotherapists and surgeons 
portrayed ACL surgery as the better treatment strategy and the best option 
to enable return to sport (Fig. 3). Fewer physiotherapists and surgeons 
provided this advice for people managed with rehabilitation alone (Fig. 3). 

3.4.2. Semi-structured interviews 
Of the 12 participants who took part in interviews, 50% were female, 

50% were initially managed with rehabilitation alone (including one indi-
vidual who underwent anaesthesia for ACLR but did proceed with the sur-
gery as the ACL was determined to have 'healed' at the time of 
arthroscopy) and 33% suffered a re-injury (see participant characteristics 
in Table 2). Five key themes were identified, reflecting participants' expe-
riences when making a decision about ACL injury treatment: i) surgeons 
promoted surgery as the best or only option; ii) surgeon consults were
 different healthcare disciplines, as reported by participants. 
icting advice = participants were told by members of the same health profession that ACL 
inicians of the same profession). 

move_f0015
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Table 2 
Characteristics of participants who took part in interviews. 

Alias Age 
(years) 

State Sex Treatment pathway Clinicians consulted for ACL injurya 

Nathan 35–39 Vic Male Initial rehabilitation with delayed ACLR Physiotherapist, GP, surgeon 
Ada 40–44 Tas Female Rehabilitation alone Physiotherapist, GP, surgeon 
Steven 35–39 Vic Male ACLR and postoperative rehabilitation GP, physiotherapist, surgeon 
Ava 25–29 SA Female ACLR cancelled, went under anaesthesia and ACL had healed GP, physiotherapist, surgeon 
Lesley 20–24 NSW Male ACLR with no postoperative rehab, re-injury, booked for revision ACLR GP, physiotherapist, surgeon, osteopath 
Sandra 20–24 NSW Female Knee brace followed by rehabilitation alone Surgeon, SEM physician, GP, 

physiotherapist 
Diana 40–44 Vic Female ACLR and postoperative rehabilitation Surgeon, physiotherapist, GP 
Will 50–54 Vic Male Rehabilitation alone. New knee injury at 18 months. Then ACLR with postoperative 

rehabilitation. 
GP, physiotherapist, surgeon 

Penny 40–44 NSW Female ACLR and postoperative rehabilitation GP, physiotherapist, surgeon 
Kelly 25–29 ACT Female Rehabilitation alone GP, physiotherapist, surgeon 
Ray 20–24 Vic Male ACLR, graft injury, then rehabilitation alone for ruptured graft GP, physiotherapist, surgeon 
Matt 25–29 Vic Male ACLR with postoperative rehabilitation, 3 graft ruptures, 2 revision ACLR surgeries SEM physician, physiotherapist, surgeons 

Vic = Victoria; Tas = Tasmania; SA = South Australia; NSW = New South Wales; ACT = Australian Capital Territory; ACLR = anterior cruciate ligament reconstruction; GP = general 
practitioner. 

a Clinicians are reported based on the chronological timing of consultations (i.e. the first clinician reported was the first clinician consulted). 
rushed and participants felt poorly informed; iii) clinicians 
downplayed the risks and impacts of surgery; iv) GPs were utilised 
for referrals, not management advice; and v) mixed advice from 
physiotherapists (Fig. 4). 

3.4.2.1. Surgeons promoted surgery as the best or only option. Although par-
ticipants reported that most surgeons mentioned rehabilitation alone as 
an option, 10 out of 12 participants recalled that information given by 
their surgeon portrayed surgery as the best or only treatment option to 
lead an active life or return to sport, which were key priorities for most 
participants. 

“The MRI said that it was a partial tear but the surgeon was saying 
it was a full tear. So he made it feel like surgery was the only option. 
…I thought that I had to have surgery.” 

[Matthew ]
“I pretty much got advised if you want to be able to play sport again, get 
the surgery. … I had no idea about ACLs at the time, I'm hearing a 
Fig. 4. Key themes summarising participants' experiences with ACL injury treatment decision-mak
GPs = general practitioners; ACL = anterior cruciate ligament. 
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professional say it, so I was like, ‘all right, let's book in the surgery.’ I  wasn't  
with private health, so I had to go on the public list as well, so that was a 
good 12 month wait.” 

[Lesl ey]
“It was awful, it was kind of traumatic. He was just like, ‘yeah, you've 
exploded your ACL,’ he used all these really powerful words to say my knee 
was in no good shape at all, when that was a complete lie. It was just a little 
tear, it wasn't great, but it was a grade two tear at one end, so it hadn't 
completely injured or anything. He's like, ‘the only way you're ever going 
to play sport again is if you go through surgery,’  …[non-surgical treat-
ment] wasn't an option, it was surgery or you've got a bad knee for the rest 
of your life.” 

[San dra]

3.4.2.2. Surgeon consults were rushed and participants felt poorly informed. 
Several participants complained about short, rushed appointments with 
surgeons where they felt little information was provided about ACL 
injury treatment options.
ing. 
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“I don't think I'd expected more from the GP, but I definitely needed more 
information, even when I spoke to the surgeon, I didn't feel like I was nec-
essarily getting the right information or all the information. Just felt like it's 
a 15-minute appointment and this is the most I can tell you in 15 minutes 
and see you later.” 

[William ]

“It was a very quick appointment. I was very shocked that it was very 
short.  We  drove  all  the  way  to  see  the  surgeon,  and  to  only  be  done  – like 
we spent more time in the waiting room than we did with the su rgeon…”

[Penny]
“…it felt really rushed, he didn't explain any of the surgery process or 
anything, he was like, ‘yep, we'll book you in at this day, we'll see you 
next week.’ It was really quite traumatising.” 

[Sandr a]

3.4.2.3. Clinicians downplayed the risks and impacts of surgery. Few partici-
pants had been informed of any downsides to ACLR which was typically 
portrayed as a common, straight-forward procedure to ‘fix  the  ACL’. This 
did not align with people's experience of surgery and postoperative 
rehabilitation .

“He's like, ‘yep, so if you ever want to play soccer again or any other 
sport, like change your direction in sports, then you're going to have 
to get surgery, otherwise you're just not going to play sport ever again.’ 
Then he talked to the receptionist and he's like, ‘we've got an opening 
on… Wednesday the following week… we'll book you in then’…and 
then he just walked out of the room. He didn't give me anything, nothing 
about another treatment, nothing about what surgery was about. He 
said that it was ‘just like a little keyhole surgery.’ When we looked it 
up ourselves when we got home, because we just couldn't believe it… 
there was a lot more to it than what he put forward.” 

[Sandr a]
“I don't really remember people telling me any negative side of the sur-
gery, I don't really remember reading anything on Google, or the doctor 
or surgeon saying, ‘well if you did the surgery and it doesn't go well this 
is what could happen.’ I don't remember the physio telling me, ‘well if 
you didn't do surgery, here's the pros.’ I did hear more cons of not doing 
surgery, like ‘well if you hurt yourself again it could be the same pain 
that you're feeling now.’ That sounds awful, I don't want to do that 
again, because I am sporty… so of course I'm going to go, ‘no, whatever 
reduces the chance of getting hurt again.’” 

[Penny ]

People expected to return to sport after ACLR and were not informed 
of the low return to sport rates, the risk of graft injury associated with 
returning to sport or the poor prognosis after graft injury. This is illus-
trated by participant Lesley, who reported not being informed of these 
risks before undergoing ACLR and that he was not informed by his sur-
geon of the implications until after he ruptured his ACL graft: 

“I had no idea what to expect. I remember waking up crying… it was 
really just me, mum and dad. And I'd seen the surgeon, he was like ‘op-
erate on it if you want to go back to sport’,  so  I  go  ‘operate on it.’ I  woke  
up in the room, my knee was stiff, it was bent, it was all strapped up, and 
I was like ‘my gosh, I can't move my leg.’ Because I was running the day 
before that and now I can't move my leg again. It was not what I ex-
pected at all, because I didn't know what to expect.” 

[Les ley]

“I went to the surgeon [after rupturing the ACL graft],  he's  like,  ‘mate, 
you're done, you're finished. You've got degenerative arthritis in your
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knee, your cartilage is gone, your graft is done.’ He's like, ‘mate, if you 
want to have a family and kids and a life later on, I suggest you hang 
up the boots, that's it.’” 

[Lesley ]

3.4.2.4. GPs are utilised for referrals, not management advice. Participants 
were required to see a GP to obtain an MRI and surgeon's referral. They 
felt that most GPs lacked the necessary expertise to advise on ACL injury 
management. Most GPs did not offer management advice, and those that 
did presented ACLR as the best or only option for the patient. 

“So they looked at the MRI result and said, ‘Oh, that knee needs to be 
operated on.’  …it was explained well but he just thought that surgery 
would be my only option.” 

[A da]
“I went to him and said, ‘I'm having the surgery, can you write me a 
referral.’” 

[Dian a]
“I find GPs pretty useless with this stuff… I've seen GPs just to get a 
referral for MRIs and to see surgeons, that's been it. I basically just walk 
in and tell them the problem and make them write what I want in the 
referral.” 

[Kelly ]
“I wouldn't even recommend a GP. I'd go to the GP to get a referral for 
the scan and that's it.” 

[Lesley ]
“The GP had no experience but was able to channel me into the right 
field in the public system to progress the surgery… it was pretty much 
a given that surgery was the suitable option… the GP was really just a 
gateway to get into the surgical waiting list.” 

[Steve n]

3.4.2.5. Mixed advice from physiotherapists. The information and advice 
received from physiotherapists were mixed, and this was consistent 
with the survey findings (Fig. 2). Some participants recalled that a phys-
iotherapist presented rehabilitation alone as an option, and informed 
them that returning to sport was a possibility without surgery. Other 
physiotherapists presented surgery as the best option, and a require-
ment if the participant wanted to return to sport. 

“The physio also communicated to me that really ‘no surgery was re-
quired,’ and I was shocked. He said, ‘actually, you can go through therapy 
and  build  the  muscles  and  strength  around  that  knee  to  heal  and  rec  over.’”

[Penny]

“I don't know heaps about this, but there's this emerging research that 
shows that you don't necessarily need to have surgery, and I think you 
should consider that… in terms of balancing the advice that I got from 
the surgeons, he'd made me feel pretty confident that I didn't need to 
have surgery.” 

[Kelly ]
“He was just like ‘…if you're willing to have the surgery, it'll kind of lock 
in a result… there's no downside. The only downsides to surgery are the 
guaranteed amount of time out that you'll have and the costs associated 
and all that stuff, but you're pretty much guaranteed a better shot at a 
good outcome.’” 

[Natha n]
“She basically said if I wanted to play footy again, which obviously I did, 
she didn't want to go down the non-surgery option. She directed me more
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towards the surgery option. She saw that as the best way to get back to 
playing footy. So that was just mainly the only option we discussed.” 

[Ra y]

3.5. Integration of quantitative and qualitative findings 

There was alignment between quantitative and qualitative 
results, strengthening the overall trustworthiness of the findings. The 
qualitative theme ‘surgeons promoted surgery as the best or only 
option’ is supported by survey findings, where 74 % of participants 
reported being told by a surgeon that ACLR has better outcomes than 
rehabilitation alone, and 85 % reported that a surgeon presented ACLR 
as the best treatment option (Fig. 2). The qualitative themes that 
‘surgeon consults were rushed and participants felt poorly informed’ 
and ‘clinicians downplayed the risks and impacts of surgery’ build 
upon the survey results, providing new insights into the patient experi-
ence. This suggests that in some cases, patients are not adequately 
informed about all treatment options including the potential risks of 
ACLR, before making a treatment decisi on.

Qualitative findings provide additional insights into the perceived 
role of GPs in the ACL injury care pathway. Of the 65 % of survey respon-
dents that consulted a GP for their ACL injury, 22 % of participants 
reported that their GP did not discuss treatment options and 65 % 
reported that their GP presented ACLR as the best treatment option. 
Patients who were interviewed perceived GP consults as a requirement 
for medical and imaging referrals, and did not seek management advice 
for ACL rupture from a GP or expect GPs to have expertise in this area. 
This aligns with the survey finding that only 9 % of participants who 
consulted a GP were advised that outcomes are similar on average if 
managed with ACLR or rehabilitation alone. Collectively, the qualitative 
and quantitative findings suggest that GPs may not have in-depth 
discussions about ACL injury treatment options that reflect the best 
available research-evidence. 

Survey and interview findings in relation to physiotherapy practices 
suggest that the information provided can differ vastly between physio-
therapists, and can include both promotion of non-surgical treatment 
options as well as strong preferences towards ACLR. 

4. Discussion 

This mixed methods study, which included an Australia-wide survey 
of 734 people with lived experience of ACL injury, suggests that many 
people with ACL rupture received unbalanced or incomplete informa-
tion about their treatment options. The majority of participants 
reported that surgeons presented ACL surgery as the best treatment 
option. Qualitative findings offer further insights about the information 
provided and the influence of this on treatment decisions. Experiences 
amongst interviewed participants included surgeons promoting 
surgery as the best or only treatment option; rushed surgeon consults 
leaving participants feeling poorly informed; clinicians downplaying 
the risks and impacts of surgery; the limited role of GPs in informing 
treatment decisions; and mixed, contrary treatment advice from 
physiotherapists. 

Some clinicians and researchers believe that early ACLR is needed to 
prevent further knee damage and enable participation in competitive 
sport.15,21,22 A recent consensus statement (based on the expert opinion 
of 15 orthopaedic surgeons, 5 physiotherapists, 2 SEM physicians and 1 
scientist) recommended ACLR as the preferred treatment option for ac-
tive patients wishing to return to jumping, cutting and pivoting sports, 
and suggested non-surgical treatment as an option for patients wishing 
to return to straight line activities.22 This statement also reports that 
returning to sport without surgery places the knee at risk of secondary 
injury, but does not provide the same information for those who return 
to sport after ACLR.22 This opinion contradicts a recent systematic re-
view and meta-analysis which found similar return to sport rates for 
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each of the treatment options,23 and a recent systematic review failed 
to find supporting evidence for an increased risk of secondary knee in-
jury following non-surgical treatment compared to ACLR.24 After this 
review was published, a prospective cohort study found higher rates 
of additional knee injury following ACLR compared to management 
with rehabilitation alone.25 Our study suggests these beliefs persist 
amongst multidisciplinary clinicians in Australia. A mixed methods 
study found that beliefs about ACL treatment options were mixed 
amongst physiotherapists in Australia, who often believed that sports 
participation and age were key determinants of surgical and nonsurgical 
treatment suitability.15 This also aligns with clinical practice in Sweden, 
whereby a pragmatic longitudinal cohort study found that a lower activ-
ity level was a key driver of the decision to pursue non-surgical treat-
ment, and people with high activity demands were most likely to 
undergo ACLR.26 

Inaccurate information about ACL injury treatment options is wide-
spread online7 and promoted on social media channels.27 This includes 
online resources designed to educate surgeons and other clinicians 
about best practice. RCT findings of no additional benefit  of  early  ACLR  
compared to management with rehabilitation alone and optional 
delayed surgery, and a lack of strong indicators of suitability for ACLR 
or nonsurgical treatment, have led to recommendations to trial rehabil-
itation as the first line treatment for acute ACL rupture in most ca ses.3–5 

Clinical recommendations based on expert opinion alone, and inaccu-
rate online information about treatment options, could explain the 
high proportions of clinicians advising patients that surgery is the best 
treatment option, and that surgery will result in better outcomes than 
nonsurgical management. Another consideration is that we cannot de-
termine  based  on  the  survey  findings, how many participants consulted 
a surgeon before a physiotherapist, which could influence the treatment 
information received from the physiotherapist. Our mixed-methods 
study found that some Australian physiotherapists did not present 
non-surgical management as an option if a patient had already had a 
consultation with a surgeon who had recommended ACLR.15 Factors 
contributing to this decision included making the decision easier for 
the patient, maintaining a favourable relationship with the surgeon, 
and a belief that the patient would not go against the surgeon's recom-
mendation if offered non-surgical treatment.15 In the same study, 36 % 
of physiotherapists did not always inform patients about rehabilitation 
alone as an ACL injury management option.15 

Our study suggests there is a tendency for clinicians in Australia to 
downplay the potential for surgical risks28 and poor outcomes29–31 

and to overstate the risks of non-surgical management. A study investi-
gating expectations of recovery prior to undergoing ACLR found that pa-
tients held unrealistic expectations (100 % expected a normal or nearly 
normal knee, 91 % expected to return to pre-injury sports, 98 % expected 
no or only a slightly increased risk of osteoarthritis) that are not sup-
ported by current evidence.32 It is not clear if unrealistic expectations 
are purely a reflection of inaccurate information provided by clinicians. 
Amongst participants in our study, beliefs about treatment options were 
mixed, with over half believing surgery was needed to return to sport 
and disagreeing that outcomes are similar on average between treat-
ment strategies, whereas one-in-three thought ACL surgery reduces 
the risk of knee osteoarthritis. In the USA, ACLR misconceptions are 
also common amongst the general public, including the belief that 
ACLR involves repairing a torn ligament, and that surgery reduces the 
risk of osteoarthritis.33 

In Denmark, people with knee injury expressed frustration with 
contrasting advice from clinicians in the early stages of their injury, 
and clinicians agreed that the early care pathway for acute knee injuries 
was inadequate.8 This aligns with our findings, where the advice pro-
vided to participants varied greatly between and within clinicians. The 
inconsistency in information provided between clinicians also aligns 
with findings from a Swedish study.34 Our mixed methods study in 
physiotherapists found they commonly felt patients placed more 
weight on a surgeon's opinion and that some physiotherapists would
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not mention nonsurgical management as a treatment option if patients 
had already consulted a surgeon for their injury.15 This study also found 
that referral pathways played an important role in determining ACL 
injury treatment decisions, in particular, if a surgeon was consulted 
early in the treatment pathway this was likely to result in surgical 
management.15 Our findings suggest the information provided to 
patients about treatment options differed according to their treatment 
decision. For example, in those managed with ACLR, 81 % of surgeons 
and 68 % of physiotherapists advised them that ACLR will have better 
outcomes than nonsurgical management, compared to just 36 % of sur-
geons and 10 % of physiotherapists in those managed with rehabilita-
tion alone. Of concern is the proportion of clinicians who only 
discussed ACLR as a treatment option and did not present non-
surgical treatment as an option. Further, the information provided 
about treatment options was often unbalanced, presenting ACLR as 
the preferred treatment option which does not reflect the best-
available evidence. Additionally, a small proportion of clinicians 
portrayed rehabilitation alone as the best treatment option, which 
also contrasts the best-available research evidence.3–5 Findings suggest 
in many cases shared decision-making did not occur, which questions 
the ability of patients to provide informed consent35 and make a treat-
ment decision that aligns with their values and preferences. 

Clinicians' knowledge and beliefs influence patient participation in 
healthcare decision-making.36 Our findings highlight the need for pro-
fessional development and training courses to upskill some clinicians 
in evidence-based recommendations for ACL injury management, as 
well as updating university curriculum to reflect the latest evidence. 
The widespread misinformation about ACL injury treatment options 
highlights the need for new resources that provide accurate and bal-
anced information for patients and clinicians. A patient decision aid 
could assist with increasing patients' knowledge, their accuracy of risk 
perceptions, and alignment between values and treatment choices.37 

We used findings from this study, alongside a mixed methods study 
with physiotherapists who treat people with ACL injury in Australia,15 

and a review and appraisal of RCTs and systematic reviews in this 
field, to inform content for an online patient decision aid for ACL injury 
treatment.16 The aim of this patient decision aid was to provide patients 
with evidence-based, balanced information about treatment options 
to assist them in making an informed treatment decision that aligns 
with their values and preferences.16 Evaluation of this patient decision 
aid is required to determine whether it improves patients' knowledge 
of treatment options and their satisfaction with treatment decision-
making, and whether it improves patient outcomes. 

Our study findings draw attention to the roles and responsibilities of 
different clinicians within the ACL injury care pathway. Firstly, most 
participants expressed that they only consulted a GP to obtain an imag-
ing or surgical referral. Considering the high demand placed on primary 
care physicians within the Australian healthcare system and the breadth 
of knowledge they are required to possess, they may not have the time 
and/or expertise to provide a detailed and accurate discussion of the 
evidence surrounding ACL injury treatment options. A common experi-
ence amongst interviewed participants was that their consults with 
surgeons felt rushed and that they lacked the time required to ask ques-
tions and receive information to inform treatment options. A lack of 
time for surgeons has been identified as a perceived barrier for practis-
ing shared decision-making in orthopaedic clinics.38 A prospective mul-
ticentre cohort study found that approximately one-third of patients 
treated with rehabilitation alone, and one-in-five treated with ACLR, 
expressed a low level of satisfaction with the information provided by 
clinicians.34 However, satisfaction with the information provided does 
not necessarily align with the quality and accuracy of information pro-
vided. Several participants who were interviewed were satisfied with 
the information provided, as they were unaware that this information 
did not align with the best available research evidence. Thus, when eval-
uating current practices for ACL injury management decisions, assessing 
what patients are told, rather than their satisfaction with the content 
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provided, may be more useful for informing strategies to improve 
clinical practice. 

4.1. Strengths and limitations 

Although 70 % of participants injured their ACL within 2 years of tak-
ing part in this study, recall bias may have impacted our study findings. 
We tried to minimise the likelihood of this by adding ‘a perceived ability 
to recall conversations about ACL injury management with clinicians’ to 
our participant eligibility criteria. Despite this, the time since injury may 
have influenced participants' recall of events and the conversations that 
they had with clinicians, and satisfaction with current knee function 
could impact on participants' overall perception of their prior treatment. 
We did not perform member checking or invite interviewed partici-
pants to review their qualitative transcripts, which reduces the trust-
worthiness of the qualitative data. Additionally, all investigators had a 
degree in physiotherapy or medicine, and both researchers involved in 
qualitative data analysis had physiotherapy degrees. Despite employing 
reflexive practices, the researchers' personal experience and pre-
existing knowledge may have impacted the subjective interpretation 
of qualitative data. Although the interviewer had minimal knowledge 
of ACL injury literature, she was a practising physiotherapist, and this 
could have influenced participants' responses during interviews. Addi-
tionally, no orthopaedic surgeons were on the research team. Inclusion 
of an orthopaedic surgeon could have provided additional insights into 
the interpretation and clinical applicability of study findings. A recent 
RCT found that ACLR is beneficial for people with long-term persistent 
knee instability who have not tried rehabilitation previousl y.39 In our 
study, we could not determine what proportion of people consulted cli-
nicians for their ACL injury with long-term persistent knee instability. 
This is relevant as for these people, a recommendation that surgery is 
likely to result in better outcomes is appropriate and supported by 
evidence.39 Additionally, due to the nature of recruitment, we cannot 
ascertain the number of eligible individuals who viewed advertise-
ments and declined to participate; therefore, we could not calculate a 
response rate. Due to the nature of recruitment there is also potential 
for volunteer bias. Participants who volunteered to take part might 
share different characteristics from the wider population with ACL-
injury (e.g., an overrepresentation or underrepresentation of people 
with negative treatment experiences), which could reduce the repre-
sentativeness of the sample. 

Further, we did not collect data on other factors that could influence 
treatment decision-making and the information provided by clinicians, 
including knee instability, the timing and order of consults with differ-
ent clinicians, pre-injury sporting levels or desire to return to sport. It 
should be acknowledged that in some cases, including for people with 
persistent knee instability, ACLR is likely to be the most suitable treat-
ment option.39 We could not determine what proportion of survey par-
ticipants received appropriate treatment advice, considering their 
unique circumstances and knee state. All interviews were conducted 
over telephone or Zoom, and whilst some participants chose to have 
their video on during the interview, only audio was recorded and only 
audio transcripts were considered during the analysis. Performing all in-
terviews with video or in-person may have assisted with rapport-
building. Visual recordings of interviews could have enabled a richer 
data source whereby verbal and non-verbal cues could be analysed to 
enhance the overall understanding of participants' perspectives and ex-
periences. It should also be acknowledged that whilst evidence-based 
practice should align with the best available research evidence, it also 
incorporates clinical expertise and patient values and circumstances to 
make informed treatment decisions. Evaluating the expertise of clini-
cians and the rationale for the advice provided to patients was outside 
the scope of the current study. Furthermore, there have only been 3 
high-quality RCTs to date comparing ACLR with rehabilitation alone 
for the management of ACL rupture.3,4,39 Consequently, key knowledge 
gaps remain, and further high-quality research is needed to inform
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clinical practice. A strength of this study is the large and diverse sample 
of participants, including representation from every state and territory 
in Australia, who funded their ACL injury treatment through a variety 
of sources and underwent a variety of different treatment pathways 
for their ACL injury. 

5. Conclusions 

This is the first study to describe the information provided 
about ACL injury treatment options by clinicians and explore the 
treatment decision-making process, from the perspective of people 
with ACL injury living in Australia. ACLR was portrayed as the best 
treatment option for patients by 85 % of orthopaedic surgeons and 
59–65 % of physiotherapists, GPs and SEM physicians, and even 
more clinicians portrayed surgery as the best treatment to return 
to sport. Few participants were advised that outcomes are similar 
on average if managed with ACLR or rehabilitation alone, which 
does not reflect the available clinical trial evidence for acute ACL 
rupture. Qualitative themes were closely aligned with survey find-
ings strengthening the overall trustworthiness of results, and pro-
vide potential avenues to improve the consistency and quality of 
information provided to participants about their treatment options 
for ACL rupture. A balanced overview of treatment options that re-
flects the best available research evidence is required to enable in-
formed decision-making. 
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