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ABSTRACT

Aim To develop and user test an evidence-based
patient decision aid for children and adolescents

who are considering anterior cruciate ligament (ACL)
reconstruction.

Design Mixed-methods study describing the development
of a patient decision aid.

Setting A draft decision aid was developed by a
multidisciplinary steering group (including various types
of health professionals and researchers, and consumers)
informed by the best available evidence and existing
patient decision aids.

Participants People who ruptured their ACL when they
were under 18 years old (ie, adolescents), their parents,
and health professionals who manage these patients.
Participants were recruited through social media and the
network outreach of the steering group.

Primary and secondary outcomes Semistructured
interviews and questionnaires were used to gather
feedback on the decision aid. The feedback was used

to refine the decision aid and assess acceptability. An
iterative cycle of interviews, refining the aid according to
feedback and further interviews, was used. Interviews
were analysed using reflexive thematic analysis.
Results We conducted 32 interviews; 16 health
professionals (12 physiotherapists, 4 orthopaedic
surgeons) and 16 people who ruptured their ACL when
they were under 18 years old (7 were adolescents and

9 were adults at the time of the interview). Parents
participated in 8 interviews. Most health professionals,
patients and parents rated the aid’s acceptability as
good-to-excellent. Health professionals and patients
agreed on most aspects of the decision aid, but some
health professionals had differing views on non-surgical
management, risk of harms, treatment protocols and
evidence on benefits and harms.

Conclusion Our patient decision aid is an acceptable
tool to help children and adolescents choose an
appropriate management option following ACL rupture
with their parents and health professionals. A clinical trial
evaluating the potential benefit of this tool for children
and adolescents considering ACL reconstruction is
warranted.

," Rachel Thompson © ,
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= We developed a decision aid that satisfies the
International Patient Decision Aid Standards criteria
and used mixed methods to evaluate acceptability
of the decision aid.

= One-on-one interviews conducted with participants
from different countries allowed for in-depth feed-
back to be gathered on the decision aid, but the
usability of the decision aid may be limited by the
number of interviews with participants from each
country.

= We were able to interview health professionals who
manage children who have ruptured their anterior
cruciate ligament (ACL) but were unable to recruit
children—participants to interview with their parents.

= Our patient decision aid was limited by the lack of
high-quality evidence comparing rehabilitation only
to ACL reconstruction followed by rehabilitation in
children and adolescents.

= The systematic review used to inform estimates of
benefits and harms included older studies that did
not always report details of rehabilitation and may
not reflect advances in treatment.

INTRODUCTION

The incidence of anterior cruciate ligament
(ACL) ruptures continues to increase.! The
total annual incidence of ACL ruptures
in children and adolescents rose by 46%
between 1994 and 2013 in the USA and the
overall annual rate increased by 147.8%
between 2005 and 2015 in Australia.”* This
increase has been linked to more children
and adolescents participating in organised
sport, increased intensity of training, and,
potentially, a focus on single-sport special-
isation at an earlier age."™® The number of
ACL reconstruction surgeries in children
and adolescents is also increasing globally' *®
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despite non-surgical treatment (rehabilitation only) being
an option.’

Recommended management options following ACL
rupture include rehabilitation only, rehabilitation with
the choice to undergo ACL reconstruction at a later time
or early ACL reconstruction.'” ' Research comparing
these options is scarce, particularly in children and adoles-
cents.” Two randomised control trials (RCT) (n=167";
n=121,"") have shown that early ACL reconstruction in
adults does not result in superior knee function, sports
participation and quality of life compared with rehabilita-
tion only with the option for delayed ACL reconstruction.
A third RCT (n=316") found that ACL reconstruction
was clinically superior to rehabilitation alone for adults
with non-acute ACL injury and long-term knee instability.
However, there are no RCTs directly comparing these
treatment options in children or adolescents."”

All treatment options following ACL rupture have risks,
with recent guidelines and systematic reviews highlighting
uncertainty regarding which approach is superior for
children and adolescents. International consensus guide-
lines state rehabilitation only is a viable and safe option
following ACL rupture in skeletally immature children
without associated injuries or major instability prob-
lems.” '* However, some guidelines also state ‘repairable’
injuries (eg, bucket-handle meniscal tear) associated with
an ACL rupture should be considered an indication for
early ACL reconstruction and meniscal repair.” '° Two
recent systematic reviews'”'® present conflicting evidence
on the certainty of meniscus injury risk when choosing
rehabilitation alone or considering the timing of a poten-
tial ACL reconstruction. Given this uncertainty and
potential impact of poor management choices, there is a
need for better evidence-based resources.

Patient decision aids are resources that present
balanced information on the benefits and harms of
different treatment options. They aim to improve the
likelihood of informed choices and active participation of
patients in healthcare decisions without negative patient
outcomes.'” Supporting shared decision-making in chil-
dren and adolescents following ACL rupture is necessary
given the possible consequences of poorly individualised
treatment.” "*!Y Currently, there is no patient decision aid
for children and adolescents who have ruptured their
ACL. A patient decision aid could help align expectations
with evidence and improve patient satisfaction.

Our aim was to develop and user-test a patient decision
aid for children and adolescents following ACL rupture
to be used with parents and health professionals that pres-
ents evidence-based information on treatment options.

METHODS

Initial design of the decision aid

We developed a patient decision aid informed by the
International Patient Decision Aid Standards (IPDAS)
checklist and Collaboration Evidence Update 2.0.* A
multidisciplinary steering group was assembled (study

authors), including topic experts on ACL injury and
physiotherapists with experience managing ACL ruptures
(AG, JZ, MM, DA, EP, CM, SF and SM), people who have
experienced an ACL rupture (SF, MM, EP and IAC) and
one who was 18 years old when they ruptured their ACL
(SF), an orthopaedic surgeon (IH) and patient decision
aid and shared decision-making experts (KM, TH and
RT). The first draft of the decision aid was informed by
a template used for previous decision aids (for Achilles
rupture,21 shoulder pain,22 antibiotics® and knee arthros-
copy®®) developed by some authors in the steering
group (JZ, MM, KM, TH, RT, CM and IH). Key features
adopted from these decision aids included questions to
consider when talking to health professionals, icon arrays
to present statistics, and a table comparing the potential
benefits and harms of each management option. Decision
science evidence suggests these features improve patient
decision-making.*** We also included statements of
the quality of evidence, study participants demographic
information and a reference list to give further context to
statistics used in the decision aid.

We used evidence from a systematic review and meta-
analysis on rehabilitation only and early or delayed ACL
reconstruction in children and adolescents to inform the
numeric estimates of benefits and harms."”” We decided
not to present benefits and harms data from the RCTs
comparing rehabilitation only or delayed ACL recon-
struction followed by rehabilitation to early ACL recon-
struction followed by rehabilitation in adults."*"* ' The
decision to exclude adult data was to avoid overloading
children and adolescents with statistics that may not be
relevant to them. Expert opinion and consensus from
the multidisciplinary steering group were used to inform
all information presented in the decision aid (eg, the
benefits, harms and practical issues of each management
option). The steering group provided feedback on the
first draft of the decision aid before we began semistruc-
tured interviews.

Recruitment

All participant groups were recruited through social
media, snowballing and using the steering group’s
collaboration network. Health professionals who partic-
ipated in the study also assisted with recruitment of
adolescent, adult and parent participants through
referrals.

Using a preinterview questionnaire, we purposively
sampled participants to achieve diversity in age, gender
and ethnicity. For health professionals, we also purposively
sampled to achieve diversity in profession, years of experi-
ence and country of practice. We adjusted our purposive
sampling to recruit people with different characteristics
from those already recruited. Before proceeding to the
preinterview questionnaire, all participants provided
consent by checking a box that confirmed they had read
the participant information sheet and consent form and
agreed to participate in the study.
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Data collection

The data collection process involved a preinterview ques-
tionnaire (online supplemental files 1-4), semistructured
interview (online supplemental files 5-7) and accept-
ability questionnaire (online supplemental files 8 and 9).

Preinterview questionnaires

For adolescent, adult and parent participants, we gath-
ered data on demographics (eg, gender, age), country
of birth, schooling/employment details, time since first
ACL rupture, details about any other structures that were
damaged, use of ACL reconstruction, rerupture, previous
and current sports participation level, and factors related
to treatment decision-making (online supplemental files
1-3).

For health professionals, we gathered data on demo-
graphics, profession and country of training/qualifica-
tion, type of health professional, years of experience,
clinical setting, average number of patients they manage
with an ACL rupture per year and the percentage of
patients they advise to have ACL reconstruction (online
supplemental file 4).

Semistructured interviews

In accordance with IPDAS guidance, semistructured
interviews were used to gather feedback on participant’s
views of the decision aid and establish the best way to
present different aspects such as treatment options,
numeric estimates of benefits and harms, questions to
ask health professionals, practical issues and visual layout.
Interview guides were created to provide structure and
group-specific prompts (online supplemental files 5-7). A
trial interview was conducted as a test prior to beginning
formal interviews. Interviews were conducted online via
video conference (Zoom) by male researchers with expe-
rience in conducting qualitative interviews (AG and IAC),
and lasted between 30 and 50 min. Four interviews were
conducted by physiotherapy students who were under the
supervision of the lead author.

Participants were informed of the reason for the study
and provided a draft decision aid to view prior to the
interview. However, not all participants viewed the deci-
sion aid before the interview. Changes to the decision
aid were made throughout the interview process and
participants were shown modifications against previous
versions so they could provide input on whether changes
were useful (online supplemental file 10). All interviews
were recorded (with verbal consent obtained from partic-
ipants). Participants were asked to ‘think out loud’ and
encouraged to provide feedback as they viewed each page
of the decision aid (eg, if they thought aspects of the deci-
sion aid could be improved or could be presented in a
different way). During participant interviews, the inter-
viewer took notes to highlight key concepts emerging from
the interview and direct further questioning as needed.
Following each interview, participants were sent an email
thanking them for their time to participate; there was no
incentive offered to participate in the study. All interviews

29 30

were audiorecorded and transcribed verbatim for anal-
ysis and participants had the opportunity to review the
transcript of their interview prior to data analysis if they
wished.

Acceptability questionnaires

Following each interview, an acceptability questionnaire
was completed by participants, either during the inter-
view or via a questionnaire link sent via email following
the interview. A separate acceptability questionnaire,
adapted from The Ottawa Hospital Research Institute,”
was created for adolescent, adult and parent participants
(online supplemental file 8) and health professional
participants (online supplemental file 9).

Data analysis

We reported the qualitative aspects of this study according
to the 32-item Consolidated Criteria for Reporting Quali-
tative Research (COREQ) checklist (online supplemental
file 11).* The COREQ is a 32-item checklist that allows
for reporting of important aspects of the research team,
study methods, context of the study, findings, analysis and
interpretation.

Preinterview and acceptability questionnaire responses
were summarised using descriptive statistics (means and
SDs, counts and percentages). Adolescent, adult and
parent participant acceptability questionnaires (online
supplemental file 10) involved rating sections of the deci-
sion aid as ‘poor’, ‘fair’, ‘good’ or ‘excellent’, the length
of the decision aid, balance of information presented and
its potential usefulness. The health professional partici-
pant acceptability questionnaire (online supplemental
file 11) used a five-point Likert scale (strongly agree=>5;
strongly disagree=1) to assess agreement with various
statements. We presented Likert scores as the percentage
of responses for each category and as means (SD).

All interview data were analysed using thematic anal-
ysis; a method for identifying, analysing and reporting
patterns within data.” Grounded theory using an induc-
tive approach underpinned how data were collected and
analysed. Two researchers (AG and SM) independently
familiarised themselves with the interviews (via audio
recordings or transcripts), recorded initial observations
and identified concepts relevant to the questions asked.
The two researchers developed a framework to organise
concepts into broader themes and subthemes in Excel.
Any disagreements in categorising concepts into themes
and subthemes were discussed and resolved with a third
author (JZ). The mapping of themes and subthemes
(figure 1) was iterative as new data emerged so that
the decision aid was continually updated before new
interviews were conducted. Multiple iterative cycles of
revisions were performed, and new versions of the deci-
sion aid were circulated to the steering group to reach
consensus following changes from interviews. Consensus
was reached by the majority of the steering group
agreeing with proposed changes. In some cases, revisions
were very minor changes (eg, correcting typos, rewording
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Open access

Data extract
[M, Adolescent 15-17 yrs old]

N
Codes

“it was hard. But the mental part of it is
the hardest part, like getting past that.”

“psychological supportis also important,
that's something that | didn't really think
about” [F, Adult 21-30 yrs old]

7

Review frequency of other
participants mentioning
mental struggle or a need for
psychological support

Highlight the Revise the Include more
importance of social management options information on Add or
Sub—themes and psychological to include evidence on practical factors remove
support, and whole- ACL healing, bracing influencing questions
body health and ‘prehabiliation’ management choices
More information about
specific considerations
Theme following ACL rupture
Figure 1 Formation of subthemes and themes.

a sentence). No further interviews were conducted once
data saturation was achieved (no new feedback emerged)
and participants had an overall positive impression of the
decision aid.

Patient and public involvement

People who experienced an ACL rupture were part of
the authorship group (SF, MM, EP and IAC). One was 18
years old when they ruptured their ACL (SF).

RESULTS

Adherence to the IPDAS criteria and user-centredness

The decision aid (online supplemental file 12) met all
6 of the criteria to be considered a decision aid, all 6 of
the criteria to reduce the risk of harmful bias, and 21 of
the 23 quality criteria according to the IPDASi checklist
(V.4.0)* (online supplemental file 13). The two IPDASi
criteria that were not met involved evaluating the deci-
sion aid. Readability was assessed including all the deci-
sion aid text (Grade 11.8) and without necessary complex
words (Grade 9.7) using the SHeLL Editor (https://
shell.techlab.works). Our decision aid also met 10 of the
11 criteria for user-centredness (online supplemental
file 14) as assessed by the user-centred design 11l-item
measure.”

Participant characteristics and decision aid acceptability

A total of 32 initial interviews were completed; 16 health
professionals who manage ACL ruptures (12 physiother-
apists, 4 orthopaedic surgeons) and 16 people who had
ruptured their ACL (7 adolescents and 9 who were now

adults), 8 of these interviews were with a parent (1 parent
was interviewed with 2 adolescents, 1 with an adult and 1
alone). Additional interviews were conducted with three
health professionals (2 physiotherapists and 1 ortho-
paedic surgeon) who wanted to give further feedback
but ran out of time in their initial interview. No partici-
pants withdrew from the study once their interview had
commenced. One parent and adolescent did not partici-
pate in an arranged interview as they had not been offered
rehabilitation only treatment and the parent did not want
to potentially upset them. Participant characteristics are
presented in tables 1 and 2. All participants completed
the acceptability questionnaire except one adolescent
participant (figure 2 and table 3).

Feedback for each section of the decision aid

Although most suggestions were implemented, some
conflicted with others or were not possible to implement.
Online supplemental file 15 outlines feedback we did not
incorporate in the decision aid and our justification for
this.

Thematic analysis of interviews
Summary of interview themes and subthemes:

Themes 1 and 2: positive and negative feedback

Most participants gave positive feedback about the design
and usability of the decision aid, but health professionals
expressed a range of views on the content.

I'wish I had something like this for either of my ACLs.
Just to have it all in one place, is good (M, 21-30 years
old, adult).
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Table 1 Characteristics of participants who sustained an ACL rupture and parents of adolescent children who sustained an
ACL rupture

Participant groups preinterview questionnaire responses (all statistics Adolescents

are reported as mean (SD) or N (%), unless specified otherwise) (n=7) Adults (n=9) Parents (n=8)
Age (years) range 16 (1) 15-17 26 (5.1) 18-33 46 (3.8) 41-51
Female 5 (71%) 3 (33%) 8 (100%)
Country of birth

Australia 3 (43%) 7 (78%) 3 (38%)

Philippines - - 1 (13%)*

USA 2 (29%) 1(11%) 2 (25%)

South Africa 2 (29%) - 1(13%)

Sri Lanka - 1(11%)* -

Sweden - - 1 (13%)
Current grade at school

Grade 10 4 (57%) - -

Grade 11 1 (14%) - -

Grade 12 or completed grade 12 2 (28%) - -
Highest level of education

University graduate or postgraduate degree/s - 6 (66%) 7 (88%)

TAFE/trade - 1(11%) 1 (13%)

High school (completed) - 2 (22%) -
Employment status

Employed full time - 5 (56%) 3 (88%)

Employed part time or casual - 3 (33%) 3 (38%)

Student - 1(11%) -

Other (eg, self-employed) - - 2 (25%)
Private health insurance 7 (100%) 7 (78%) 7 (88%)
Age at the time of ACL rupture (years) range 14.7 (1) 13-16 15.7 (1) 14-17 14.4 (1) 13-16%
Concomitant injury at the time of ACL rupture§ 4 (57%) 6 (67%) 6 (75%)%
Lateral meniscus 2 (29%) 1(11%) 2 (25%)%
Medial meniscus 3 (43%) 4 (44%) 3 (38%)t
MCL - 1 (11%) 2 25%)%
PCL 1 (14%) - -
Cartilage damage = 2 (22%) =
Unsure of additional damaged structures - 1 (11%) -
Had ACL reconstruction 3 (43%) 9 (100%) 4 (50%)%
Had a subsequent ACL rupture (ipsilateral or contralateral) at the time of the 0 (0%) 4 (44%) 0 (0%)%
interview|
Had another ACL reconstruction9| 0 (0%) 3 (33%) 0 (0%)%
Time since ACL reconstruction|
6-12 months 2 (66%) - 1 (25%)%
12-24 months - 2 (22%) 3 (75%)%
>24 months 1 (33%) 7 (78%) -
Highest level of activity participation prior to ACL rupturet (Median score 9(1) 72 9(1.75%
(IQRY))
Highest current level of activity participationt (median score (IQR)) 6 (6) 4 (3.5) 2 (7.5)%
Which one factor most influenced the decision to have (or not have) an ACL reconstruction

Someone you know (eg, a friend) 2 (29%) = -

Continued
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Table 1 Continued

Participant groups preinterview questionnaire responses (all statistics

Adolescents

are reported as mean (SD) or N (%), unless specified otherwise) (n=7) Adults (n=9) Parents (n=8)
Choice due to age (eg, being young) 1(14%) - -
Wanting to return to sport 2 (29%) 4 (44%) 2 (25%)
Prevent further damage - 2 (22%) -
Recommendation from a health professional 2 (29%) 3 (33%) 4 (50%)
Other (eg, research and beliefs) - - 2 (25%)

Happiness with treatment choice
Extremely happy 5 (71%) 6 (66%) 2 (25%)
Somewhat happy - 1 (11%) 2 (25%)
Neither happy nor unhappy 1(14%) 1(11%) 1(13%)
Somewhat unhappy 1(14%) - 1(13%)
Extremely unhappy — 1(11%) 2 (25%)

One parent was interviewed without their adolescent; one parent was interviewed with an adult and one parent was interviewed with two

adolescents.

*Management of ACL rupture were in Australia and not the country of birth.
1Scores are based on the Tegner Activity Scale (0-10), higher scores equal higher levels of patient-reported activity.

FRefers to data reported by parents about their adolescent child.

§Some people had more than one concomitant injury to their ACL rupture.

f|Percentage of those who had ACL reconstruction.

ACL, anterior cruciate ligament; MCL, medial collateral ligament; N, number of adolescents and adults who ruptured their ACL and parents of
adolescent children who ruptured their ACL; PCL, posterior cruciate ligament; TAFE, technical and further education.

It would be wonderful to have this handed out (F,
41-50 years old, parent).

It’s well thought out, nice and balanced. It’s good (M,
31-40 years old, orthopaedic surgeon).

I really would suggest that you reconsider what you’re
doing (M, 51-60 years old, orthopaedic surgeon).

I found the whole thing very wordy (M, 41-50 years
old, orthopaedic surgeon).

Theme 3: how to use the decision aid in practice

Some health professionals suggested clarifying the influ-
ence of additional injuries (eg, meniscus tear) orinstability
on management decisions. Most participants suggested
the decision aid should not replace professional advice
and it should promote individual management.

I also feel you have to have a health professional to
guide you (F, 41-50 years old, parent).

I think a lot of it just comes down to the individu-
al’s context, and their goals, and then also their
present functional limitation (F, 21-30 years old,
physiotherapist).

Theme 4: more information about specific considerations following
ACL rupture

Adolescents frequently suggested including social and
psychological support and whole-body health. Adoles-
cents also suggested including information on planning
for additional support and show fear of further injury
or difficulties maintaining motivation is normal. Some
health professionals suggested including ACL guidelines

(eg, professionally endorsed ACL guidelines) and revising
management options to include ACL healing, bracing
and ‘prehabilitation’. Some participants suggested
including practical information on time needed to book
ACL reconstruction, graft options, size of scars and loss of
muscle strength and control. Modifying questions to ask
health professionals were frequently suggested and some
parents were particularly concerned about costs and pain
relief.

They don’t talk about the psychological effects that it
has on someone (F, 15-17 years old, adolescent).

As far as this child is going to really need high care
and nurturing, what have you got in place to ensure
this person’s needs are going to be met? (F, 41-50
years old, parent).

The potential for the ACL to heal, I think parents
and kids would be very interested in that (M, 31-40
years old, physiotherapist).

Theme 5: change or add information on rehabilitation, exercise and
return to sport

Some health professionals suggested return to sport
following ACL rupture is not guaranteed but most partic-
ipants agreed rehabilitation timeframes gave realistic
expectations. All participant groups mentioned reha-
bilitation testing should be included (eg, strength and
hop tests) and to differentiate between restricted/unre-
stricted training and competition sport. Most participants
also suggested including consideration for long-term
goals and continuing to exercise beyond 12 months.
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Table 2 Characteristics of health professionals that
manage patients with ACL ruptures

Participant groups preinterview

questionnaire responses (all statistics Health
are reported as mean (SD) or N (%), professionals
unless specified otherwise) (n=16)
Age (years) range 39 (8.6) 23-54
Female 3 (19%)
Country of health professional training*
Australia 11 (69%)
Germany 1 (6%)
Switzerland 1 (6%)
UK 1 (6%)
USA 2 (13%)
Role
Physiotherapist 12 (75%)
Orthopaedic surgeon 4 (25%)
Years of experience 11.5(7.3)
Work setting
Private practice 11 (63%)
Private hospital 1 (6%)
Public hospital 4 (25%)
Other 1 (6%)

Average number of patients with ACL rupture managed per
year

B 1 (6%)
5-10 5 (31%)
10-20 2 (13%)
20-30 3 (19%)
>50 5(31%)
The percentage of patients recommended 67 (20.3)

to have ACL reconstruction following ACL
rupture

*All health professional participants were practising in their country
of training at the time of interviews.

ACL, anterior cruciate ligament; N, number of health professionals
that manage patients with ACL ruptures.

It’s easy to get ahead of yourself and many times par-
ents want to rush as well (F, 41-50 years old, parent).

Some people may think once I finished my nine
months of therapy, 'm done. But it’s like, it’s a life-
long journey (F, 41-50 years old, parent).

You need a certain level of dedication (F, 15-17 years
old, adolescent).

Theme 6: modify language and formatting used

Simple language, being concise and removing unnec-
essary text were frequently suggested. All participant
groups suggested modifications to formatting such as
layout, graphs, colour, pictures or icons and statistics (eg,

most preferred icon array images to bar graphs or ‘x in
100 people’ to percentages).

Positive presentation of information, harms and
return to sport was frequently suggested by all partici-
pant groups. Mixed views were expressed about risk of
additional injury (eg, the relationship between meniscus
damage and osteoarthritis), general surgery, paediatric
specific risks and return to sport.

I feel like the language is too academic. To me, I
think it could be dumbed down more (M, 31-40 years
old, physiotherapist).

You want them to be finding the success stories and,
yeah, have a positive outlook as well, rather than
focusing on who didn't get back (F, 41-50 years old,
parent).

You could say potential harms and precautions (F,
41-50 years old, parent).

Theme 7: understanding the translation of research

Some health professionals suggested the decision aid
should be seen before an appointment with a health
professional (eg, before seeing an orthopaedic surgeon).
Participants frequently suggested difficulty navigating
the uncertainty of returning to sport with both treat-
ment options. Participants more frequently had views to
remove adult data, but some suggested providing context
to adult statistics.

When patients are overwhelmed, they, tend to just
kind of they grasp for certainty (M, 31-40 years old,
physiotherapist).
You're using adult data in a decision aid for children,
and you can’t do that (M, 51-60 years old, ortho-
paedic surgeon).

I would rather they have information that is relevant
to their population and their category only, even if
it is lower quality (M, 31-40 years old orthopaedic
surgeon).

DISCUSSION

Summary of findings

Most adolescents, parents and adults rated all aspects
of the decision aid as good-excellent (eg, presentation,
comprehensibility, length, graphics, formatting and
amount of information). Following interviews, we iden-
tified seven main themes with subthemes (online supple-
mental file 16). The interviews highlighted agreement
with most of the decision aid content (eg, management
options, questions to ask health professionals, summary
of benefits and harms). Most health professionals selected
‘strongly agree’ or ‘agree’ when asked to rate statements
about the decision aid but some health professionals had
opposing views on components of the decision aid (eg,
using statistics from studies including participants over 18
years old, potential risks and return to sport).
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I

Acceptability questionnaire for health professionals that manage patients
with ACL ruptures

There is a high probability that using this decision aid may
cause/result in more benefit than harm
Using this decision aid does not involve making major changes to the
way | usually do things

This decision aid complements my usual approach

This type of decision aid is suitable for helping patients make value
laden choices

Pieces or components of the decision aid can be used by themselves

This decision aid is a reliable method of helping patients make
decisions about ACL reconstruction surgery

Using this decision aid will save me time

Compared with my usual approach, this decision aid will result in my
patients making more informed decisions
This decision aid is compatible with the way | think ACL ruptures
should be managed
This decision aid is better than how | usually go about helping
patients decide about ACL reconstruction surgery

Acceptability statements

The results of using the decision aid will be easy to see

It will be easy for me to experiment with using it before making a
final decision to adopt it

It is easy for me to understand

It will be easy for me to use  NEEEEGEG_G_——————
5

M Strongly agree Agree

0% 10%

Neutral

|| | || " |

20% 30% 40% 50% 60%
Percentage

Likert scale median score (strongly agree (5) to strongly disagree (1))

70% 80% 90% 100%

Disagree M Strongly disagree

Figure 2 Acceptability questionnaire for health professionals that manage patients with ACL ruptures (n=16; 12

physiotherapists, 4 orthopaedic surgeons).

Meaning of the study

Analysis of the interviews revealed that most aspects of
the decision aid were agreed on by participants despite
suggestions for refinement. However, some health profes-
sionals had divided opinions on the evidence used to
inform content and rehabilitation time frames. Feedback
from all participant groups consistently highlighted the
importance of positive messaging, social and psycholog-
ical support and considering long-term goals. Most partic-
ipant groups also gave positive feedback on ‘questions to
consider asking health professionals’.

Most participants agreed the decision aid clearly
outlines its intended users and treatment options but
there were mixed views on deciding optimal management.
Some participants suggested bringing more attention to
the impact of additional injury (eg, meniscus damage) to
decision-making or adding other treatment options (eg,
bracing, ACL healing and ‘prehabilitation’). We decided
to present only two management options side by side for
ease of comparison, which is similar to other decision
aids for musculoskeletal conditions.*' ** Opinions of the

optimal management for children and adolescents who
have additional injuries to their ACL rupture were mixed
and evidence remains uncertain.” '® The decision aid
prompts patients to confirm their diagnosis with a team
of health professionals to gain a balanced opinion on
their individual circumstance and discuss multiple factors
that may influence their choice (eg, presence of ‘repair-
able’ injuries, if their knee gives way and activity levels’).

Some physiotherapists and orthopaedic surgeons
had conflicting views on using evidence from research
that included participants over 18 years old. Given the
decision aid is not for adults with an ACL rupture, we
decided not to present data from studies on people over
18 years to avoid children and adolescents having to
consider multiple data sources and potentially becoming
confused.”® The decision aid is designed for children
and adolescents and includes prompts to encourage
management that considers individual circumstances
and different rates of child development (eg, questions
to consider when talking to a health professional and key
points).
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Table 3 Acceptability questionnaire for people who sustained an ACL rupture (n=16) (adolescents (n=7)*, adults (n=9)) and
parents of adolescent children who sustained an ACL rupture (n=8)

Acceptability items (All statistics are reported as N (%))

Adolescents, adults
and parents (n=23)

Section of decision aid rated as excellent or good
Who should read this decision aid?
Diagram of management options following ACL rupture
The treatment options covered in this decision aid

Comparing benefits and harms of each management option for those aged under 18 years old
Summary of benefits and harms of each management option for those aged under 18 years old

The length of the decision aid was
Just right
The amount of information was
Just right
Too little
Too much
| found the decision aid
Balanced
Slanted towards rehab only (or delayed ACL surgery)

Slanted towards ACL reconstruction surgery (early ACL surgery)
Agreed they would have found this decision aid ‘extremely useful’ or ‘very useful’ when making the

decision about ACL reconstruction surgery

Agreed this decision aid would have made their decision easier

23 (100%)
23 (100%)
23 (100%)
22 (96%)
23 (100%)

23 (100%)

21 (91%)
1 (4%)
1 (4%)

18 (78%)
2 (9%)

3 (13%)
18 (78%)

20 (87%)

*One adolescent participant did not complete the acceptability questionnaire.
ACL, anterior cruciate ligament; N, number of adolescents and adults who have sustained an ACL rupture and parents of adolescent children

who sustained an ACL rupture.

Although children and adolescents should be encour-
aged to take an active role in the decision-making process,
interviews with parents suggested that individual circum-
stances may dictate how the decision aid is best used. Some
parents suggested the decision aid would save them time
when researching information to help with making treat-
ment choices (eg, getting this handout instead of me having to
go home and Google, I Googled many, many nights trying to find
you know, something like this’ (F, 41-50 years old, parent)).
One parent withdrew their adolescent child before the
interview due to concerns that discussion of potential
harms could disrupt their child’s focus on rehabilitation.
This adolescent recently had ACL reconstruction and
was not given the option to have non-surgical manage-
ment based on their injuries. Overall, parents and health
professionals should consider encouraging children and
adolescents to be involved in shared decision-making®*"*
and consider that the decision aid is designed to be used
before making the management decision. Once a deci-
sion is made, particularly an irreversible decision, parents
and health professionals may have an important role in
guiding focus and promoting optimism.

The decision aid can facilitate parents discussing their
child’s treatment preference, sport choice and potential
harms of participation. Parents and health professionals
should acknowledge their supporting role in treatment

decisions (eg, “it’s important that we listen to the kids and what
they have to say, it’s their body’ (F, 41-50 years old, parent)).
Discussions of sporting choice may solidify a decision or
lead to diversifying sporting participation that has been
shown to encourage the development of resilient self-
identities.”® Parental anxiety or pain catastrophising has
been shown to negatively influence children’s anxiety,
postoperative pain and ability to perform rehabilitation.™
While potential harms and uncertainty of returning to
sport can be a sensitive topic, their acknowledgement
could also provide reassurance to children and adoles-
cences if something goes wrong (eg, ‘as a parent you're
trying to make sure they understand the decision they’re making’
(F, 41-50 years old, parent)).

Avoiding unrealistic expectations and including chil-
dren and adolescents in decision-making was frequently
mentioned by all participant groups. Using the decision
aid could prevent decisions being made based on unre-
alistic expectations and help improve treatment satis-
faction. It is accepted that patient satisfaction has been
closely linked to expectations,” the decision aid may
help improve the mismatch between expectations and
evidence. Many young athletes (86%) expect to return
to sport following ACL reconstruction by 6 months
which is much sooner than is recommended in accepted
professional guidelines.” ** While return to sport rates
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may be higher in children who have ACL reconstruc-
tion followed by rehabilitation compared with rehabili-
tation only,"” subsequent ipsilateral or contralateral ACL
rupture following ACL reconstruction followed by reha-
bilitation can be as high as 32% in paediatric athletes.™
The reality is that despite anatomical surgical success or
well-designed rehabilitation programmes, many athletes
may never return to their preinjury athletic performance
level or their primary sport.

Interviews frequently highlighted that information
regarding psychological and social support should be
included in the decision aid. Sudden changes to sport
participation can affect self-identity in children and
adolescents who particularly mentioned the mental
struggle of recovering post ACL rupture (eg, ‘the point that
stands out to me, that was probably the stay positive one. Because
the other year; it was hard. But the mental part of it is the hardest
panrt, like getting past that’ (M, 15-17 years old, adolescent)).
Children and adolescent self-identities can be fragile and
absence from participating in a sport they depend on can
be psychologically traumatising.”” Therefore, we decided
to include messages to encourage the discussion and
planning for psychological support. Health professionals
should give early recognition to psychosocial factors that
have been shown to affect mental well-being and ability to
recover from injury.* The decision aid incorporates reas-
surance and encourages monitoring physical and psycho-
logical recovery.

Strengths and limitations
Our development process (online supplemental file
17) had several strengths. The steering group includes
people who experienced an ACL rupture and one who
was 18 years old when they ruptured their ACL, the
manuscript is transparent about the authors’ professional
backgrounds, the design, conduct and reporting of this
study were guided by the IPDAS criteria, we conducted
one-on-one interviews with participants which allowed
for in-depth feedback to be gathered on the decision
aid, and used mixed methods to evaluate acceptability
of the decision aid. The readability of our tool measured
higher (grades 9-11) than recommendations (grade 8)
but contains multiple features to support understanding
and readability that align with best practice* including
bullet points, white space, images and subheaders. The
tool, therefore, performs well relative to existing deci-
sion aids in terms of its attention to health literacy.** We
also included justification of the evidence used to inform
numeric estimates of benefits and harms in the deci-
sion aid and used the highest quality evidence available
comparing rehabilitation only and ACL reconstruction
followed by rehabilitation for children and adolescents."”
Our patient decision aid was limited by the lack of high-
quality evidence comparing rehabilitation only to ACL
reconstruction followed by rehabilitation in children and
adolescents. Emergence of future studies related to this
topic will likely warrant an update of the evidence used
in the decision aid. Another limitation is that evidence

from older studies did not always report details of reha-
bilitation or consider advances in treatment to know if
they reflect current recommended practice. We were
unable to recruit any children participants to interview
and adolescent participants were aged between 15 and
17 years old. We did interview health professionals who
treat children and younger adolescents, but not being
able to recruit children participants means the deci-
sion aid was not directly influenced by children’s feed-
back. Most authors are physiotherapists, and most health
professional participants were physiotherapists (75%),
trained in Australia (69%) and worked in private practice
(63%) which may impact the themes that emerged from
interviews (eg, views on costs and waiting time for ACL
reconstruction). Recruitment of participants was diffi-
cult which was expected without offering incentives for
their time. We did not directly involve children or adoles-
cents in all stages of the study as consumers, and stake-
holder involvement heavily influenced the design of the
decision aid via feedback during online interviews and
questionnaires on the acceptability of the decision aid.
Our aim was to interview participants until we achieved
data saturation, but we acknowledged that the majority
of participants were Australian (60%). Including partici-
pants from several different countries may have made the
decision aid more globally acceptable (eg, feedback was
influenced by different cultures and healthcare systems)
but the sample size of participants from each country may
limit the usability of the decision aid for use in different
countries. Future work includes adapting this decision
aid for culturally and linguistically diverse populations as
itis only presented in English.

Conclusion

Our patient decision aid appears to be an acceptable tool
to help children and adolescents following ACL rupture
choose between surgical and non-surgical management,
with support from their parents and health profes-
sionals. Feedback from adolescents frequently suggested
the importance of planning to include psychological
and social support during rehabilitation. Feedback also
suggested that health professionals should use positive
messaging despite uncertainty of outcomes while avoiding
the creation of unrealistic expectations. Our patient
decision aid is a userfriendly tool that could improve
decision-making in children and adolescents following
ACL rupture. A randomised controlled trial evaluating its
impact is the next important step.
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