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Abstract

The purpose of this study was to identify factors that distinguished between injured athletes
who displayed high compared to low levels of rehabilitation adherence following

anterior cruciate ligament reconstructive (ACL) surgery. In order to gain an in-depth
understanding of these factors, semi-structured qualitative interviews were conducted with
six high adherers, six matched low adherers and for each injured athlete, a significant
other. Thematic analysis was used to identify the themes that distinguished between high
and low adherers. Three themes were generated based on the findings: (1) preparation for
post-operative rehabilitation; (2) an active versus passive approach to rehabilitation; and (3)
the threat of a poor outcome. Each theme comprised a number of sub-themes that further
elucidated the participants’ rehabilitation experiences and adherence behaviors. The findings
have important implications for medical professionals, sport psychology consultants,
coaches and athletes with a vested interest in expediting recovery following ACL

reconstructive surgery.
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Of all the musculoskeletal injuries sustained during sport, a rupture to the anterior
cruciate ligament (ACL) is one of the most severe (Walker et al., 2020). Often incurred by
young, active individuals for whom a return to unrestricted activity is of primary importance,
ACL surgery followed by an evidence-based rehabilitation program (cf. van Melick et al.,
2016) is the current clinical standard to provide mechanical joint stability and facilitate a
return-to-sport (Nagelli & Hewett, 2017). Yet, while the number of ACL reconstructions
performed annually continue to rise, patient recovery outcomes remain poor (Culvenor &
Barton, 2018). At 12 months post-surgery, when most injured athletes expect to return-to-
sport, only 60% of non-elite athletes and 83% of elite athletes (Lai et al., 2017) do
so. Individuals who do return within this period have a doubled chance of re-injury in the
affected knee (Kyritsis et al., 2016). In addition to these shorter-term consequences, a
rupture to the ACL can have lasting longer-term effects, including accelerated osteoarthritis,
lasting depressive symptoms, and reduced quality of life (Filbay et al., 2017).

Mitigating against these detrimental outcomes, is to a large extent, contingent on
engaging with an evidenced-based post-surgery rehabilitation program to restore sufficient
muscle function and strength (Ebert et al., 2018; Grindem et al., 2015). Unfortunately,
reports of an “alarming underutilisation” of rehabilitation post-ACL reconstruction (Grindem et
al., 2018), because patients are prematurely discharged from supervised physiotherapy (<3
months following surgery), the rehabilitation content is inadequate, or they fail to adhere to
their rehabilitation program, are widespread (Ebert et al., 2018). While significant advances
have been made in the development of evidence-based rehabilitation protocols to facilitate a
safe return-to-sport (van Melick et al., 2016), sub-optimal adherence rates continue to be a
pervasive problem post-ACL surgery (Walker et al., 2020).

Defined across the injury, medical, and health literature, as “an active, voluntary
collaborative involvement of the patient in a mutually acceptable course of behaviour to
produce a desired preventative or therapeutic result” (Meichenbaum & Turk, 1987; p. 20),
the importance of patients’ voluntary action in following professional recommendations is

central to adherence behaviors. While patients are often highly adherent to their



rehabilitation program during the early stages (i.e., first 8 weeks), adherence appears to
wain beyond 12 weeks post-ACL surgery (Niven et al., 2012). Given the importance of
rehabilitation adherence to a safe return-to-sport, it is unsurprising that a significant amount
of research attention within the psychology of sport injury literature has been devoted to the
identification of psychosocial predictors of rehabilitation adherence.

Guided by the application of a number of established models and theoretical
perspectives (e.g., integrated model of psychological response, Williams et al.,
2020; protection motivation theory, Brewer et al., 2003; self-determination theory, Chan et
al., 2009; theory of planned behavior, Niven et al., 2012; integrated theoretical model, Lee et
al., 2020), a multitude of personal and situational predictors have been associated with
adherence to sport injury rehabilitation programs (for a review see Goddard et al.,
2020). However, comparatively few studies have examined predictors of adherence to post-
operative ACL rehabilitation programs (Brewer et al., 2013). Those studies that have
focused on ACL injuries have predominantly been underpinned by the integrated model of
psychological response to sport injury (Wiese-Bjornstal et al., 1998), which suggests that
rehabilitation behaviors, such as adherence to treatment are influenced by personal,
situational, cognitive and emotional factors. In support of these propositions, individuals who
reported higher scores of agreeableness, conscientiousness and openness to experience
(Hilliard et al., 2013), optimism (Williams et al., 2020), and self-motivation (Brewer et al.,
2000) pre-ACL surgery have demonstrated higher adherence. Similarly, patients with
stronger intentions to adhere to their rehabilitation within the first week following surgery
reported significantly higher adherence at 4, 6, and 8 weeks post-surgery (Niven et al.,
2012). At 5 weeks post-surgery, patients who reported stronger perceptions of treatment
efficacy, self-efficacy, and susceptibility (Brewer et al., 2003) and less daily stress and mood
disturbance also reported higher levels of home- and clinic-based adherence (Brewer et
al., 2013). At 9 weeks post-surgery, athletes who used more instrumental coping strategies
demonstrated higher levels of rehabilitation adherence (Udry, 1997). Further, several

program (e.g., rehabilitation length, lack of equipment) and physiotherapist-specific factors



(e.g., autonomy-supportive behaviors) have also been associated with rehabilitation
behaviors (Chan et al., 2009; Pizzari et al., 2002).

Beyond these, however, little is known about which psychosocial factors are
associated with rehabilitation adherence after 3 months post-surgery. Indeed, identifying
psychosocial factors associated with rehabilitation adherence and outcomes later in the
post-ACL rehabilitation period represents a key priority for those with a vested interest in
expediting athletes’ safe return-to sport (Williams et al., 2020). This is especially important
given recent recommendations that structured rehabilitation should continue for more than 6
months (ideally 9—12 months) post-surgery (Walker et al., 2020). For some athletes, the
psychosocial challenges throughout the middle (e.g., slowness of progress, setbacks, and/or
monotony of rehabilitation exercises) and latter stages (e.g., internal and external pressures
to compete, risk of re-injury) of lengthy rehabilitation programs, will contribute to suboptimal
levels of adherence, but in others they may not. What distinguishes between adherent and
non-adherent athletes in the face of these challenges remains of particular interest to
medical professionals involved in the treatment of injured athletes’ post-ACL reconstruction.
Although comparisons between high and low adherers would help “illuminate subtle nuances
in the drivers of adherence behaviour that may represent important targets for behavioral
intervention” (Durand et al., 2019, p. 2), we are only aware of two such studies (Fields et al.,
1995; Pizzari et al., 2002), and only one focused on ACL injuries (Pizzari et al., 2002).

In Pizzari et al.’s (2002) interview study with five adherent (>80% completion of home
exercises), one moderately adherent (60% to 70% completion of home exercises), and five
non-adherent (<60% home-exercise completion) ACL reconstructed patients, greater
organization, the prospect of a return-to-sport being motivating and exciting as opposed to a
fearful, enjoyment, and being motivated throughout the rehabilitation process differentiated
between adherers and non-adherers. Given these are the only studies that have
differentiated between adherers and non-adherers, and that this line of enquiry could be

crucial in identifying whether different psychological factors characterize adherent as



compared to non-adherent behavior (Goddard et al., 2020), further examination appears
timely.

Therefore, the purpose of this study was to elicit an in-depth understanding of factors
that distinguished between individuals who displayed high and low levels of adherence to
rehabilitation following ACL reconstruction. In doing so, we sought to explore injured
athletes’, and their significant others’, perceptions of factors that influenced athletes’
attitudes towards, engagement with, and adherence to rehabilitation.

Method
Philosophical Position

Given that the aim of this study was to identify distinguishing characteristics between
high and low adherers’ following ACL surgery, a semi-structured interview design, grounded
within a critical realist (Bhasker, 1975) paradigm was selected to address the central aim of
the study, gather data from multiple sources (i.e., injured athletes’ and their significant
others), and inform the data analysis (thematic analysis). In line with a realist ontology that a
universal reality exists, and a constructivist epistemology which recognises that human
knowledge is socially constructed, theory-laden, and fallible, we conducted this study under
the proviso that while distinguishing characteristics between high and low adherers
exist, what constitutes this reified entity (i.e., through interpretations of certain behaviors), for
one individual will be different to that of another. Thus, while an objective examination of
rehabilitation adherence can never be perfectly achieved, it can be approached by
triangulating multiple (fallible) perspectives and exercising judgemental rationality in the
hope of gaining a better grasp of what this reality is or might be (Coulter et al., 2016;

Wiltshire, 2018).

Participant Selection

Participants comprised a purposeful sample of primary ACL reconstruction patients
(n = 115) from XXXX [author names withheld to maintain the integrity of the review process]
who were between 6-9 months post ACL reconstruction, along with a patient’s significant

other. A number of criteria were employed for sampling purposes. Firstly, patients who were



categorised as ‘high adherence’ (attendance ratio = 90% completion) and ‘low adherence’
(attendance ratio < 70% completion) were identified based on their attendance ratio to their
scheduled physiotherapist appointments. Secondly, participants were matched across high
and low adherence groups on age, gender, competitive level, and time since surgery. These
sampling criteria reduced the potential confounding effect of a number of variables reported
to influence athletes’ adherence to rehabilitation programs, in addition to the effect of
memory decay and recovery status. In line with our critical realist philosophical position (i.e.,
multiple fallible perspectives), and to make an original contribution to the literature, the
perceptions of a significant other was also elicited to explore beyond simply an intrapersonal
(the injured athlete's) perspective of the sport injury process (Wadey et al., 2018). Each
injured athlete nominated a significant other who they considered were influential in, and had
insight into, their post-ACL reconstruction rehabilitation experience.

Participants. The final sample comprised 12 injured athletes and 11 significant
others. Both high and low adherence groups (n = 6) consisted of three females and three
males, with a mean age of 30 years (SD = 8.22) and 28 years (SD = 6.29), respectively.
Three injured athletes in the high adherence group had completed all the pre-surgery and
post-surgery measures employed in XXXX, while the other three had only completed the
pre-surgery measures. Four of the six low adherence group had completed all post-surgery
measures. ACross groups, participants represented a number of team and individual sports
(e.g., rugby, hockey, cycling), and ranged from recreational to national levels of competition.
All participants underwent reconstructive surgery with the same orthopaedic surgeon. Full
participant information is provided in Table 1. Significant other interviews were conducted for
11 ACL participants (for one participant it wasn’t possible). Significant others included
parents (n = 2), partners (n = 4), coach (n = 1), friends (n = 3), and a teammate (n = 1).
Interviews

Interview preparation booklet. Individual preparation booklets consisting of three
sections facilitated participant interviews. Section one outlined the study purpose and

structure and focus of the upcoming interview. Section two provided individual feedback on



the participant’s data derived from XXXX, according to four time-phases: (1) pre-surgery, (2)
early rehabilitation, (3) mid rehabilitation, and (4) late rehabilitation.

Pre-surgery participant information consisted of the data from the Life Orientation
Test-Revised (LOT-R; Scheier et al., 1994), and the Coping with Health Injuries and
Problems (CHIP; Endler et al., 1998). Early, mid, and late rehabilitation results were derived
from the LOT-R, CHIP, Sport Injury Rehabilitation Beliefs Survey (SIRBS: Taylor & May,
1996), Sport Injury Appraisal Inventory (SIAl; Waters, 2005), and five items measuring
cognitive appraisal (cf. Chang, 1998). The third section provided a space for participants to
reflect and make notes on their results as well as their rehabilitation experiences as a whole.

ACL participant interview guide. An interview guide was developed from four
principal sources: (1) data from the aforementioned measures; (2) sport-injury literature
(e.g., Wiese-Bjornstal et al., 1998); (3) first author’s personal experience of ACL
rehabilitation; and (4) guidelines on qualitative interviewing (e.g., Patton, 2002). The
interview guide represented more of an aide memoire (Minichiello et al., 1990), and a
checklist, which included the key themes and stages of rehabilitation, as opposed to specific
interview questions. This approach was adopted to allow the participants to raise new topics
and move the conversation in directions they believed to be of most importance. The first
author encouraged participants to relate their experiences to the aims of the study, and used
the checklist to encourage a certain degree of consistency across interviews. For example,
in response to participants’ discussing how they coped with the period around surgery,
guestions such as “how, if at all, did the way you cope change as rehabilitation progressed?”
followed. Interwoven within these questions, were clarification and elaboration probes to
ensure an accurate and in-depth understanding of participants’ experiences.

Procedure

Following University ethical approval, pilot interviews with three ACL participants and

one significant other not involved in the final study, were conducted to increase the

effectiveness of the interview process. Each pilot interview was recorded and listened to by



the second author who provided feedback pertaining to the language, wording, and
relevance of each question, and the coverage of the themes of interest across interviews.

Participants who met the sampling criteria were contacted by telephone and
explained the purpose of the study. They were asked to confirm the accuracy of their
attendance at physiotherapy appointments and that they had not received additional
physiotherapy support of which we were unaware. Upon agreement, a mutually convenient
time was arranged to conduct the interview. Participants were sent their preparation booklet
one week prior to the interview. Before the interview began participants were reminded of
the study purpose, their participant rights, and that anonymity would be upheld. To begin
each interview, participants were asked to describe how their injury happened. The first
author then followed the participant’s narration of their experience with questions based on
their responses that aligned with the study purpose. At the end of the interview, participants
were asked whether they wished to elaborate on anything, thanked for their time and asked
to provide the contact details of their significant other. ACL participant interviews lasted
between 50 and 80 minutes (M = 68.3, SD = 8.56), and were recorded in their entirety.

Before conducting the significant other interview, the ACL participant interview was
listened to repeatedly to determine the content and structure of the upcoming
interview. Specifically, key points of interest raised by the participants that merited further
exploration, and/or would benefit from additional insight were identified. Despite the content
of the interview being primarily constructed based on the ACL participant interview, great
care was taken not to divulge confidential ACL participant information. The mean time
between ACL participant and significant others interview was 20 days (SD = 13). Significant
other interviews lasted between 45 and 75 minutes (M = 62.4, SD = 9.47).
Data Analysis and Methodological Rigor

We followed Braun and Clarke’s (2006) six-phase thematic analysis procedure to
identify, organise, and offer insights into the data. Firstly, author one transcribed each
interview before reading and re-reading each transcript thoroughly. Secondly, author one

generated initial codes based on meaningful ideas within the data for high adherers and their



significant others, and then low adherers and their significant others. Once there were
sufficient codes to capture the diversity and patterns in the data, themes were formed by
collapsing or clustering codes that shared common feature(s). The themes and data extracts
were then presented to the second author who, as a critical friend, encouraged reflexivity
and challenged the construction of the initial themes (Smith & McGannon, 2018). Once
consensus had been reached on the overarching themes and sub-themes, the first author
reviewed the original transcripts and themes relative to the entire data set, to ensure they
meaningfully captured the data. The fifth phase involved defining and labelling the themes to
ensure their fit into the overall story was clear. To ensure the narrative provided a concise,
logical, coherent, and interesting account and that interviewees’ “voices” resonate with the
reader (Braun & Clarke, 2006) direct quotes are embedded within an analytic narrative.

Consistent with Ronkainen & Wiltshire’s (2021) principles of ontological plausibility
(using plausible theories to make claims about ‘real world’ events), empirical adequacy
(gathering sufficient observational data to support the claims made), and practical utility
(generating findings that can be used in ‘real world’ practice), the methodological rigor of this
study was enhanced by: (a) examining a clinically meaningful, complex, and under-
researched area; (b) selecting an appropriate sample (e.g., high and low adherers); (c)
conducting pilot interviews; (d) adopting multiple methods (e.g., preparation booklet and
semi-structured interviews); (e) triangulating ACL participants and their significant others’
experiences; (f) enlisting a critical friend; and (g) interconnecting the literature reviewed with
the research foci, methods, and findings.

Results and Discussion

The thematic analysis of the ACL participant and significant other data highlighted
three main themes that distinguished between high and low adherers: (1) preparation for
post-operative rehabilitation; (2) an active versus passive approach to rehabilitation; and (3)
the threat of a poor outcome. The commonalities and differences between high and low
adherers are discussed in a combined results and discussion according to the three themes.

In order to distinguish between participants, each high and matched low adherer was



assigned the same letter from A to F, followed by either “-High”, for high adherers (e.g., A-
High), or “-Low”, for low adherers (e.g., D-Low). The label for their respective significant
other then followed. For example, F-Low-Parent denoted the parent of a participant in the
low adherence group.
Preparation for Post-Operative Rehabilitation
The first theme that distinguished between high and low adherers was how prepared
they were for the post-operative period. This theme emanated from three interconnected
sub-themes: (1) level of understanding, (2) pre-rehabilitation program, and (3) a mismatch
between expectations and reality.
Level of understanding. High adherers appeared to have a greater understanding
of the injury, the rationale for surgery, the rehabilitation program, and as expressed by E-
High, the physical and mental challenges of rehabilitation:
I knew the fact that these [negative] feelings or thoughts, they may come in, but then,
they’re not relevant, they will ease...| knew what was coming, and you can prepare
yourself for it, and say, “alright, I'm just going to grind this through”...If | didn’t have this
knowledge to fall back on, | think rehab would have been very...difficult for me just to
motivate myself to do it.
This knowledge was a source of motivation for E-High, whereas, according to B-High-
Partner, it helped B-High’s focus during rehabilitation:
You can get a little bit lost in the jargon if you're a lay person which doesn’t help...
you focus, because you don’t know what you’re supposed to be focusing on. Having
an idea of how a joint works, what this can mean, and why you’re doing these
exercises, actually really helps to focus and to make you think...l know why I'm doing
that, so I’'m going to do it well.
In contrast, low adherers often expressed sentiments such as, “Perhaps | should
have looked into it more” (B-Low), “I didn’t really know what to expect” (F-Low), and “I didn’t
really understand what he [the surgeon] was talking about” (C-Low). For A-Low, this lack of

knowledge appeared to influence how she coped with a setback:
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| think that a lot of people, if they’ve got the knowledge that something might

potentially happen, it's a lot easier to cope with than something that just comes out of

the blue... | know you can’t predict these things but A-Low would have coped a lot
better if she was prepared for it [issue with her hamstring]. (A-Low-Partner)

A lack of knowledge of the recovery process is a prominent stressor experienced by
injured athletes (Evans et al., 2012). However, those injured athletes with an understanding
of the requirements, benefits, and relevance of rehabilitation are more likely to cope with
these stressors and in-turn adhere to rehabilitation (Niven, 2007). The high adherers
suggested this enhanced understanding was fostered through the use of more instrumental
forms of coping compared to their low-adherence counterparts.

Instrumental coping, which involves task-orientated strategies such as finding out
more about the injury to alleviate the source of stress (Endler et al., 1998), has been
associated with adherence previously (e.g., Udry, 1997). Indeed, the high adherers
frequently asserted, “I'd also done a ton of research online as well as what they [medical
team] were giving me” (F-High), and “I made contact with lots of physios to get their
opinions” (E-High); sentiments echoed by their significant others. According to C-High-
Friend:

She researched everything, and would look up various different things, scientific and

non-scientific, blogs from different people, NHS stuff, journals, what the surgery was

actually going to involve...The pros and cons of surgery, risks of the surgery...Which
medication she was on... She wanted to know everything...She knew what was
happening which made her more comfortable knowing, right this is what they are
doing, this is what’s going to happen, this is what could go wrong.

In contrast, the low adherers appeared to utilise less instrumental forms of coping,
instead turning to others who had had the same injury to supplement information they had
received from medical professionals. E-Low-Teammate stated:

Two of the other lads in the house had [had] ACL injuries...when he had a check-up

and the doctor told him a certain thing it was quite often one of those two would say,
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“that happened to me, that happens, or that just means this and you just need to do

this exercise a bit more or something like that.”

Similarly, D-Low-Coach pointed out, “I talked to him about his rehab and how it will feel
painstakingly slow...actually giving him advice that wasn’t given to me.” For D-Low, this was
invaluable:

The lack of information could have had a massive impact on my rehabilitation,

because if | didn’t have the knowledge [of my coach] around me, who told me “have

a look at doing these, have a look at doing this”... I'd have been on my own with it.
Generally, the low adherers appeared satisfied with the information when they received it,
however, some encountered difficulties when this support wasn’t readily available.

In contrast, E-High suggested, “I didn’t really see the physio very many times within
the first three, four weeks, but, | think my knowledge of rehab [from my university degree]
helped me progress myself.” Pizzari et al. (2002) identified a lack of information regarding
the injury and rehabilitation process, particularly in the initial stages of rehabilitation, was
associated with non-adherence. However, the high adherers responses suggested their
knowledge and understanding from their own instrumental forms of coping before surgery
helped to safeguard their rehabilitation in the event of a lack of post-surgery information.

Pre-rehabilitation program. Five high adherers used the time between injury and
surgery to engage in a pre-rehabilitation program to overcome some of the negative
thoughts and emotions (Clement et al., 2015; Johnston & Carroll, 1998), improve their
outcome expectancy, and develop effective rehabilitation behaviors. B-High said:

| was frustrated at the long time [between injury and surgery], but | felt the best thing

was to use it to try and get my leg and knee as strong as possible. I'd read that it's a

much better outcome when you do the exercises before, so | had physio for about 3-

4 months, and then | was on my own but | got into a routine... | feel that that really

paid off actually. It was good. It just gave me something to focus on while | was

waiting.
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For E-High, pre-rehabilitation not only provided an opportunity to develop effective
rehabilitation behaviors but also served as an emotional ‘outlet’:

| got into the routine of going to the gym before | had my operation, so it was just

something | carried on through. That was much easier than developing an exercise

regime from scratch. | think it also helped me to cope with not being able to play

sport, gave me something else to focus on. It was kind of an outlet of different types

of emotions...from the negative force of being like, “oh I'm injured, | can’t do sport.”
D-Low, one of only two low adherers who highlighted the importance of a pre-surgery
rehabilitation program, expressed similar sentiments:

I think some people think, “I'm injured, I'm laid off now until my operation”, which |

didn’t want. Everybody probably deals with it [waiting for surgery] differently... It's

dealing with the mental side of it...For me the stuff | did previous to my operation
helped after. | think that’s the piece of advice I'd give to anybody, the work you put in
beforehand will be what you get out after.
In essence, high adherers appeared to view pre-rehabilitation as a necessary first step in
their rehabilitation ‘journey’. In contrast, most low adherers viewed surgery as the start of
their recovery. For E-Low it was a case of, “You can get told and comforted as much as you
want, but...you need the operation before you can even start.” For A-Low, it was more so a
lack of awareness of the potential benefits of pre-rehabilitation:

I could have done so much more strengthening, building my hamstrings up, so that

my rehab would have gone a lot better. There was no advice about how | should be

managing it, or pre-physio, nothing...It didn’t ever occur to me to ask if there was
anything | could do to strengthen it before surgery.

Numerous studies have shown that pre-rehabilitation can lead to significant
improvements in knee function before surgery and improved outcomes 2 years post-surgery
(e.g., Grindem et al., 2015). Indeed, Grindem et al. concluded there was “untapped potential
for improving knee function prior to ACL surgery” (p. 388). Our findings support these

propositions, but also suggest that injured athletes can obtain psychological benefits (e.g.,
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increase outcome-expectancy, deal with emotions, develop rehabilitation habits) by engaging
in a pre-rehabilitation program.

A mismatch between expectations and reality. According to the high adherers,
greater understanding of the rehabilitation process and investment in a pre-surgery
rehabilitation program, contributed to them experiencing less mismatches in their expectations
early after surgery. These mismatches primarily centred on two facets: (a) patients’ physical
symptoms following surgery; and (b) the provision of early post-operative treatment.

Notably, low adherers reported more adverse physical symptoms following surgery
including greater levels of pain, swelling, and tenderness. Most commonly, physical symptoms
were associated with the hamstring tendon autograft procedure. For example, D-Low said, “I
struggled with [my hamstring] because | had the graft, it was really tight for a long period of
time, which | underestimated probably.” Although high-adherers also reported experiencing
hamstring issues after surgery, they appeared better prepared for them, as F-High said, “The
biggest issue for me was the pain and the stiffness in the hamstring and down the calf. | vividly
remember asking [surgeon] about that though, which made it easier to cope with, knowing it
was normal.”

Previous investigations have also demonstrated a positive relationship between pain
tolerance and adherence (e.g., Levy et al., 2009), with participants’ experience of pain
leading to concerns about their injury worsening, and non-adherence. Our findings suggest a
realistic understanding of the likely (painful) symptoms post-surgery can enable injured
athletes to re-appraise pain as a 'normal’ part of recovery.

The second mismatch, which both high and low adherers experienced, was in their
treatment expectations. As E-High suggested, “I just thought, surgery done, I'll nail rehab,
but then seeing a physio two times in like five weeks, it was a bit like, this is not what |
expected.” Similarly, A-Low-Partner explained, “It [physiotherapy] definitely wasn’t what she
expected...She didn’t feel like she was gaining anything from going there. She felt like she

could do exactly the same amount at home, she wasn'’t getting any specialist attention.”
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A number of previous studies have highlighted the role of factors associated with the
rehabilitation environment, including the convenience of rehabilitation scheduling (e.qg.,
Pizzari et al., 2002), autonomy support from the physiotherapist (e.g., Chan et al., 2009),
and a belief in the efficacy of the treatment (e.g., Niven, 2007) on rehabilitation adherence.
However, these mismatches appeared to have a far more significant impact on low adherers’
subsequent rehabilitation, as conveyed by E-Low:

| wasn’t sure what to expect, but when | got there the rehab classes felt like a waste

of time...I got to about week three of a six-week program before | stopped going...I

was finding the circuits so easy and there were so many people, it didn’t feel
personalised.

In contrast, the three high adherers who referred to a mismatch in their treatment
expectations, were better able to rationalise it. For example, D-High suggested, “I wasn’t that
impressed with it [treatment] at all, but | told myself to stick with it, that it would get better,
and even if it didn’t | was still doing something that would help towards getting better.”

A number of studies from other orthopaedic domains have shown that patients' pre-
operative treatment expectations are associated with treatment satisfaction, but that patients
often have unrealistic pre-surgery expectations (Mannion et al., 2013). Collectively, these
findings highlight the importance of patients developing realistic post-operative
expectations, which will no doubt include some of the potentially negative aspects, such as
painful symptoms and less than expected physiotherapy support.

An Active versus Passive Approach to Rehabilitation

The second main theme that distinguished between high and low adherers was their
approach towards rehabilitation. For A-High this represented “taking responsibility” for her
rehabilitation, while F-High suggested:

I’'m responsible for me, so | have to do it. | adopted that sort of approach [with

rehabilitation], I'm not looking for somebody else to fix it for me...My sense [is]...if

people were a little bit more active and engaged then they’d be far better off.
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Within this theme were two sub-themes that emphasised this active approach to
rehabilitation: (1) action planning and routines, and (2) utilising their social support network.
Action planning and routines. Five out of six high adherers identified “being
organised”, “having set routines”, and “making sure | planned my exercises” as strategies

that increased rehabilitation adherence. These strategies served a number of purposes,
including avoiding getting into bad habits and overcoming the boredom. A-High suggested:

I've managed it [rehabilitation] well. I'm organised and | write down all the exercises,

and have checklists to get through it. It also helps me manage the stress quite well. |

don’t tend to worry too much, because | think I've always been organised. | like to
know where I’'m going, and what I’'m doing today. | like to plan ahead, plan my time.

A perceived lack of time is a common barrier to completion of rehabilitation
exercises, but individuals with better organisation and planning skills are more likely to
overcome these barriers (Niven, 2007). Only two out of six low adherers appeared to plan
their rehabilitation program. However, for D-Low, making rehabilitation a part of his everyday
routine helped him progress:

| tried to make my physio a part of my everyday routine. So, like sitting in front of the

telly and just doing it. Physio can be painful and it can be irritating, and boring but |

just tried to include it as part of my everyday life. I'd sit here and watch telly and do
my leg raises and do my quads and all that, so you’re not even thinking about it,
you’re doing it and you’re benefiting in the long run.

For the low-adherers, periods of uncertainty, including how well they were
progressing often led to an inconsistent approach to their rehabilitation, including both under-
and over-adherence. A-Low suggested, “When you don't see progress early on it's difficult.
You start questioning things, which probably affected how much | stuck to the plan. | wasn't
consistent with my rehabilitation, | didn't get into that routine with it.” Similarly, for F-Low:

It [the period between surgery and his first physiotherapy appointment] seemed to be

a hell of a long time...I felt like | was in limbo really, | didn't have a plan to follow. |
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wasn't sure if | should be doing 2, 3, 4 sets of these things. | didn’t have a set routine,

sometimes I'd do quite a lot, other times I'd basically do nothing.

The beneficial effects of self-regulatory planning strategies, such as action planning
and having rehabilitation routines, have been reported for a number of different health-
behaviors (e.g., Zhang et al., 2019). Participants’ responses from this study also support the
efficacy of these strategies. Specifically, planning helped the high adherers’ foster stronger
perceptions of control, which ultimately led to less stress and more adaptive thoughts and
behaviors during rehabilitation.

Utilising their social support network. The second sub-theme reflected the way all
ACL participants utilised their social support network. Social support is one of the most
influential psychosocial factors on health outcomes (Uchino, 2009), and, if support
exchanges are successful, can enhance the well-being of injured athletes by reducing
distress and perceptions of isolation, and increasing motivation, self-confidence and
adherence (e.g., Johnston & Carroll, 1998). To increase the likelihood of these successful
support exchanges, high adherers identified the types of support they required, and who in
their social support network was best placed to meet their needs. This was possible for A-
High because of the size and responsiveness of her support network: “I’'m lucky, I've got lots
of people around me, to support me, and they all have different skills and
experiences...different people have different strengths and you have to utilise that.” C-High
expressed similar sentiments:

I've had a lot of different people helping with my recovery, | haven’t been reliant on

one person. Mum’s always been on the end of the phone if I've needed to talk about

anything. I've had mates on my course for lifts and stuff, and then the physio is there
for anything | need to know about my rehab.

Although the size of an injured athlete’s support network is important, it doesn’t
necessarily mean the support they require will be forthcoming, or achieve the desired effect
(Bianco & Eklund, 2001). Instead, the successful exchange of support is dependent upon

whether the support providers are able to provide support that meets the athlete’s needs.
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In contrast, the low adherers didn’t appear to utilise their social support network to
the same extent. Three of the low adherers appeared reluctant to ask for, or accept support,
in an attempt to show themselves, and others, that they were still able to cope. For example,
C-Low suggested, “Perhaps | could have used it [support from significant other] a bit more
but | wanted to show people that | was still able to look after myself.” C-Low-Friend
commented, “The amount of times | told her to go and sit down, I'll do the washing and stuff,
and she was like, “no, it's fine I'll do it, | need to do this.” For B-Low-Friend, B-Low’s
stubbornness was born out of a reluctance to show “weakness”, which hindered her
progress.

This notion of saving face and not showing weakness has been reported previously within
the social support literature (e.g., Bianco & Eklund, 2001), and is synonymous with injured
athletes’ having low self-esteem (Bolger & Amarel, 2007), and as a result being less inclined
to seek the support in a bid to avoid feelings of embarrassment, weakness, and
incompetence.

Rather than being reluctant to accept support, the three other low adherers appeared
reliant on a small support network to meet their needs, which was sufficient for A-Low:

I've been lucky that constant support has come from [A-Low-Partner]. We live

together so she was driving me around, lifting me up off the sofa, rescuing me from

the bath! I've had somebody one-on-one who'’s been there throughout, from day one

of the injury all the way through to the present day.
For E-Low, a reliance on his housemates for multiple support types failed to meet his needs:
“To begin with my housemates were really sympathetic, bringing me cups of tea, cooking,
giving me lifts, helping with my exercises, but as it [time] wore on they started getting more
and more annoyed with me.” There have been mixed findings regarding the provision of
social support during rehabilitation. In two sport injury studies (Johnston & Carroll, 2000;
Udry, 1997), support provision remained stable during rehabilitation. However, this is at odds
with previous health research, which has shown that social support typically declines when it

is required for extended periods of time (e.g., Tomberg et al., 2007).
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The Threat of a Poor Outcome

The third distinguishing theme between high and low adherers was the threat of a
poor or compromised long-term rehabilitation outcome. Within this theme were two sub-
themes: (1) the strength and valence of the threat, and (2) a belief in the treatment.

The strength and valence of the threat. High adherers identified a number of
threats to attaining positive outcomes following ACL reconstruction. For some, this
represented the potential of being unable to return to pre-injury levels of participation. For
others, this threat was the prospect of re-injury. For example, D-High said, “Mentally I'm still
scared to play a full game because I still think it's just going to go, so I'm trying to do
everything to make sure that doesn't happen.” B-High was concerned about the impact on
her long-term quality of life:

[The surgeon] managed to straighten it during the ACL reconstruction, [so] I'm really

desperate not to lose that. Range of movement is something you have to work on

because it's a risk after ACL reconstruction...I've worked with patients who are
suffering a lot with range of movement, which has had a huge impact on their lives.

Despite these concerns being present throughout recovery, high adherers discussed
their facilitative effect and as being key “drivers” for the completion of rehabilitation
exercises. For example, B-High-Partner commented, “Her biggest fear was not getting back
her full range of movement. That was a big driver for her throughout the physio.” For D-High,
this drive came from his teammates’ re-injury experience:

| saw one of my teammates who didn’t really do as much physio as he should have

done and then his knee went again. That's why | always said | was never going to

end up like that, that’s what properly pushed me to be more disciplined in the sense
of doing my rehab better...If | hadn’t have seen that | probably would have been like,

“I'm fine, | feel fine” and stopped doing it [rehabilitation].

The motivation to protect oneself from a perceived threat and the desire to avoid the
potentially negative outcome which accompanies that threat is a central tenant of the

protection motivation theory (Maddux & Rodgers, 1983), and has been associated with
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rehabilitation behavior across a number of health domains, including sport injury (Brewer et
al., 2003; Taylor & May, 1996).

In contrast, the low adherers often reported the threat associated with compromised
outcomes, such as a failure to return to their pre-injury levels of participation, was highest at
injury onset and early after surgery because of the visual swelling and physical vulnerability
of the knee, but diminished as rehabilitation progressed. F-Low commented:

When you see your knee like that you get really worried, like, “Is it ever going to be the

same again?”, so you make sure you're icing it, resting it, doing the exercises. But then

as time goes on, and your knee gets stronger, you can go to work, do normal things, it

becomes less of a concern.
D-Low, suggested, “It [the knee] isn’t 100%, but | can do what | need to, so I'm not as
worried about the long-term anymore. That also means | probably haven't done as much
[rehabilitation] as | should though.” These findings suggest an important distinguishing
feature between high and low adherers is the extent to which they experience threat
appraisals throughout the rehabilitation period, not just within the early stages of
rehabilitation.

A belief in the treatment. Participants’ responses suggested that their belief in the
treatment might influence the strength of the relationship between threat appraisals and
rehabilitation adherence. That is, high adherers who experienced heightened threat
appraisals, coupled with a strong belief in their treatment, typically displayed high levels of
adherence. For example, E-High said: “Of course you’re worried about it, but | had
confidence in what they were prescribing. | didn’t want to overdo it, | didn’t want to underdo
it...l just pretty much fully adhered to what they said.” Similarly, A-High-Parent suggested,
“She was worried about it, but because she had a lot of trust in [physiotherapist] she’d do
exactly what she said...If [physiotherapist] said don’t do this she wouldn’t do it.” However,
sometimes these high levels of threat, coupled with good rehabilitation progress was the

catalyst for over-adherence.
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In contrast, and consistent with previous research, low adherers often expressed a
lack of treatment efficacy (e.g., Levy et al., 2008). E-Low said, “Trust is massively important
because if you don’t trust them you have doubts in your mind and your like, is this really
helping me?”. Similarly, B-Low said, “| ended up discharging myself’, because B-Low-Friend
said, “She wasn’t entirely sure maybe how much they [physiotherapists] could help, what
they could do, or whether they were actually any good at their job.”

This lack of belief in their treatment, coupled with lower levels of threat appraisals,
was associated with under-adherence. For example, A-Low commented, “| don’t know what
the long-term implications will be, but | waited so long for surgery, then you get to physio
where you don't think it's doing anything for you. Why would | keep going when it’s like that?”
Similarly, C-Low-Friend suggested:

At the start she was all up for doing the rehab, doing the right number of sets, show

me how her strength had built up, she’d be really proud of herself. But now she doesn’t

do any of that. Now she just does the odd bit here and there, because she’s like, if it
hasn’t done anything now how’s the next few months going to change anything?

However, as participants approached the end of their formalised rehabilitation, high
threat appraisals and a lack of treatment efficacy, for some, was associated with thoughts of
returning prematurely to unrestricted activity. Indeed, this was the case for two low and high
adherers. E-Low-Teammate suggested, "l think deep down he knows it's too soon, they've
told him as much, but | don't think he really trusts their advice anymore, he's just desperate
to play again.” These findings contradict Johnston and Carroll’s (1998) suggestions that
athletes who risk a premature return underestimate injury severity and focus on short-term
goals, ignoring the long-term consequences of early participation.

Summary and Conclusion

This study examined the factors that distinguished between athletes who displayed
high, compared to low, levels of rehabilitation adherence. Three main themes distinguished
between the two groups: (1) preparation for post-operative rehabilitation; (2) an active versus

passive approach to rehabilitation; and (3) the fear associated with a poor outcome. The
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high adherers were better prepared for the rehabilitation period, primarily for three reasons.
Firstly, they had a greater understanding of the rehabilitation process because they utilised
instrumental coping skills to a greater extent than their low adherent counterparts. Secondly,
more high adherers engaged in a pre-rehabilitation program, which appeared to have
psychological (e.g., increased outcome-expectancy), tangible (e.g., develop effective
rehabilitation habits), and physical (e.g., strength and range of motion) benefits. Thirdly, the
high adherers were less susceptible to mismatches between their expectations and the
reality of the post-operative period.

Secondly, the high adherence group adopted a more active versus passive approach
to their rehabilitation. Two self-regulatory strategies exemplified this. Firstly, the high
adherers engaged in rehabilitation routines and action planning, which increased control
appraisals and reduced distress, especially when individuals perceived a lack of time to
complete their rehabilitation. Secondly, the high adherers identified the inherent strengths
within their social support network and mobilised this support to meet their needs. Whether
this was possible due to a larger social support network per se, the support better meeting
their needs, or a higher perceived responsiveness on the part of the recipient to seek and
accept support, is difficult to extrapolate from the findings. Either way, successful support
exchanges throughout rehabilitation appeared to be contingent on a breadth of social
support providers.

With regard to the final theme, high adherers experienced a heightened level of
threat throughout rehabilitation, and overall, reported more satisfaction with the treatment
they had received. Together these were associated with higher levels of adherence, albeit at
times, the levels of adherence were synonymous with over-adherence. In contrast, the low
adherers generally reported heightened perceptions of threat before and early after surgery,
which diminished as rehabilitation progressed. Coupled with lower levels of treatment
satisfaction, this often led to under-adherence. However, for some participants’, high threat
appraisals and low coping appraisals also encouraged thoughts of a premature return to

unrestricted activity.
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While a number of these findings echo those previously reported within the
psychology of sport injury literature (e.g., Chan et al., 2009; Niven et al., 2012; Mannion et
al., 2013), there are also some novel and insightful findings which extend those that have
previously been reported. Firstly, in relation to the pre-surgery period and patients'
preparation or ‘psychological readiness’ for ACL surgery, our findings highlight the
importance of this period in the development of effective post-surgery rehabilitation
behaviors, with implications on patients’ outcome-expectancy, treatment satisfaction, and
adherence. The only other study within the psychology of sport injury literature that has
examined patients’ psychological readiness for ACL surgery (Udry et al., 2003),
demonstrated that participants had relatively high levels of self-efficacy before surgery,
perceived more pros than cons for surgery, and reported greater use of behavioral as
compared with cognitive processes of change. However, it failed to examine the
relationships between these indices of psychological readiness and post-surgery
rehabilitation adherence. Our findings provide some preliminary support for this relationship,
as well as highlighting an important implication for clinical practice. There has been much
debate within the clinical literature as to whether patients benefit from early (i.e., within 3
weeks of injury), or delayed (i.e., greater than 3 weeks following injury) reconstructive
surgery. Given that the most recent meta-analysis suggested that the timing of surgery had
no influence on functional outcome, risk of re-tears, or residual instability (Deabate et al.,
2020), a patient’s psychological readiness for surgery should be carefully assessed to
determine the merits of early versus delayed surgery.

The second notable finding from this study highlights the prominent role that threat
and coping appraisals continue to exert throughout the rehabilitation period, and therefore
the potential of protection motivation theory as a theoretical framework to develop our
understanding of influential psychosocial factors in the latter stages of post-ACL surgery
rehabilitation to facilitate a safe return-to-sport, and also the prevention of a second ACL
injury thereafter (i.e., the period following an initial return-to-sport). While protection

motivation theory suggests that an awareness of the severity of a threat that they are
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susceptible to will initiate protection motivation, it is actually athletes’ perceptions of coping
appraisals (self-efficacy and treatment efficacy) that will dictate the nature of motivation
(intentions and behaviour; Maddux & Rodgers, 1983). Previous research has demonstrated
that coping appraisals (i.e., treatment efficacy and self-efficacy) at 5 weeks post-surgery
were more strongly associated with adherence than threat appraisal (i.e., susceptibility and
severity) (Brewer et al., 2003), whereas the findings from this study support a potential
moderating effect between threat and coping appraisals that extends throughout the
rehabilitation period (Plotnikoff et al., 2009). Evidently, these preliminary findings require
further empirical examination, preferably with repeated measures designs that capture
temporal variations within threat and coping appraisals. Replication of these findings could
highlight a number of interesting ways to improve athletes' recovery outcomes following
surgery. For example, which personal (e.g., personality traits) and situational factors (e.g.,
team culture) influence the facilitative use of threat appraisal that are prevalent during the
return-to-sport period, and how these central tenets can be incorporated into injury
prevention programs to reduce the likelihood of a second ACL injury.
Practical Implications

These findings have important implications for practice at both an intra- and
interpersonal level. For example, orthopaedic surgeons should make injured athletes aware
of the prominent stressors (e.g., Evans et al., 2012) and potentially negative psychosocial
responses (e.g., Clement et al., 2015) they are likely to encounter during the different stages
of the recovery process. This information should supplement that which they already
typically receive, such as information about the injury, surgery, rehabilitation exercises, and
broad recovery timelines. With this awareness athletes can adopt a proactive approach in
readiness for surgery by identifying the types of support they might require and who in their
support network best meets these needs. Furthermore, athletes can use this knowledge to
develop coping (e.g., “what if") plans before encountering these post-surgery stressors. In
doing so, athletes will not only develop a more realistic understanding of the rehabilitation

process (and thus experience less mismatches in their treatment satisfaction), but also
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increase their secondary appraisals about how much control they have and how effective
they are at dealing with the post-surgery period. Physiotherapists should be cognisant that
individuals who begin to display diminishing levels of adherence as time progresses may in
fact be experiencing reduced threat appraisals associated with their injury. That is, they may
feel less susceptible to the injury re-occurring or worsening, and underestimate the long-term
implications of their ACL injury. In such circumstances, physiotherapists can intervene by
educating patients about the prevalence of re-injury (Nagelli & Hewett, 2017), lower than
expected return-to-sport rates (Lai et al., 2017), and implications for long-term quality of life
(Filbay et al., 2017) to encourage (re)engagement in the rehabilitation process. Importantly,
this should be supplemented with efficacy-enhancing strategies (e.g., goal-setting, repeated
functional testing, sport-specific exercises) to increase patients’ belief in their own ability and
that of the program (Culvenor & Barton, 2018).

Finally, while heightened threat appraisals (e.g., re-injury anxiety) are a reason why
some athletes won’t return-to-sport following an ACL injury, for other athletes, they may in
fact exacerbate thoughts of a premature return to unrestricted activity. These athletes may
be particularly at risk of a second ACL injury, and so coaches, in a shared decision-making
process with the physiotherapist and athlete, should identify situations where modifying
training can facilitate a safe return. Through mutual or shared understanding (Cavallero et
al., 2016), coaches and athletes can ensure they are "on the same page" with regards to the
return period. In doing so, athletes are also more likely to feel valued by coaches.
Strengths, Limitations and Future Research

This study has a number of strengths. To overcome the effect of confounding
variables, a sample with an homogenous injury (i.e., primary ACL rupture) were matched on
a number of important demographic variables, including age, gender, and competitive level.
Furthermore, the inclusion of a significant other, something that hasn’t previously been done
in the psychology of sport injury literature, developed enhanced understanding of the
rehabilitation experience. Triangulating participants’ responses and perceptions, and facets

of rehabilitation, ultimately increased the rigor and the meaningfulness of the findings.
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Despite these strengths there were some limitations within the study. Firstly,
retrospective studies are susceptible to recall bias, in that participants’ perceptions of their
rehabilitation experiences are heavily influenced by the status of their knee at the time of the
interview. In order to mitigate against this, a preparation booklet with participants’ responses
to a number of measures completed as part of XXXX was produced for seven out of the
twelve ACL participants. However, this was not possible for the remaining five ACL
participants which may have influenced their responses. Secondly, despite all participants
undergoing surgery with the same orthopaedic surgeon, they did not all see the same
physiotherapist. Finally, while the rehabilitation adherence ratio used to distinguish between
high and low adherers in this study provides an objective measure of rehabilitation, it is in
effect a measure of ‘compliance’ (conforming to professional recommendations with regard
to prescribed dosage, timing and frequency of rehabilitation) as opposed to ‘adherence’ (for
a discussion see McKay & Verhagen, 2015), and it doesn’t account for the quality, intensity
or vigour with which participants approached their rehabilitation.

This study has highlighted some interesting findings which we believe will resonate
with other individuals’ experiences of ACL rehabilitation. However, empirical replication is
required in order to increase the naturalistic generalizability (Stake, 1995) of these findings
beyond the current sample and rehabilitation context. Next, our understanding of the role of
psychosocial factors and patients’ psychological readiness prior to surgery is extremely
limited. Previously, the length of time between injury and surgery has been identified as a
factor that distinguishes between those who do and do not return to pre-injury levels of
competition (Ardern et al., 2014). One might speculate this to be linked to a diminished
outcome expectancy as the length of time they wait for surgery increases. At present this
remains speculative and warrants future research attention.

Finally, it is evident that threat appraisals are key drivers of rehabilitation adherence,
but, for some, will fluctuate throughout the recovery process. Currently, our understanding of
these fluctuations is limited, predominantly because threat appraisals have been measured

in a cross-sectional manner (e.g., Brewer et al., 2003; Taylor & May, 1996). Instead,

26



repeated measures designs and within-person variations should be explored in a bid to
understand how medical professionals can safely induce threat appraisals to reap the

motivational benefits without compromising an individual’s health and well-being.
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1 Table 1

2 Demographic Characteristics of High and Low Adherers
Label Adherence Age Gender  Sport Competitive Time since Significant Completed XXXX
Level surgery other Study Surveys
A-High High 26 Female Football National 9 months Parent Yes
B-High High 38 Female Cycling Recreational 8 months Partner Yes
C-High High 23 Female Netball County 8 months Friend Yes
D-High High 33 Male Rugby County 6 months Partner No
E-High High 20 Male Football Club 8 months Parent No
F-High High 40 Male Running  Club 7 months Partner No
A-Low Low 29 Female Hockey National 9 months Partner Yes
B-Low Low 32 Female Netball Recreational 9 months Friend Yes
C-Low Low 20 Female Rugby County 8 months Friend No
D-Low Low 30 Male Rugby County 7 months Coach Yes
E-Low Low 21 Male Hockey Club 9 months Teammate No
F-Low Low 36 Male Hockey Club 6 months - Yes
3
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