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Abstract
Purpose: Adults with Parkinson’s disease (PD) experience debilitating symptoms that may be mitigated by boxing. Yet, attrition from boxing programs is problematic. Understanding whether PD-specific boxing programs can enhance motivation to remain physically active is important. This study investigated adults’ experiences within a PD-specific boxing program and explored participants’ perspective on how the program has influenced physical activity motivational processes using a self-determination theory (SDT) lens. Methods: Nine adults with PD who took part in the [withheld for review] PD-specific boxing program completed face-to-face semi-structured interviews. Data were analyzed using a hybrid approach of inductive and deductive thematic analysis. Results: The analysis yielded five themes: (1) I made an informed decision to participate and it feels good, (2) Boxing helps me stay active and keep moving, (3) To keep me going, the boxing program needs to have variety and allow for input, (4) A program that can be adapted to me is important, and (5) The instructor and the group facilitate my continued participation in the program. Conclusion: Providing participants with adapted exercises, varied sessions, and opportunities to provide input in a group-based PD-specific boxing program may be conducive to enhancing motivation for physical activity. Further, SDT may be a useful theoretical framework for developing and evaluating PD-specific programs. 
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Introduction
Parkinson’s disease (PD) is a leading neurological disorder [1] that affects 1% of the population over 60 years of age [2]. In 2016, there were an estimated 6.1 million people with PD worldwide [1]. Although PD symptoms vary, the disorder has three defining motor symptoms, namely bradykinesia, resting tremors, and rigidity [3], that progress in severity over time, eventually leading to diminished ability to perform functional activities of daily living. Additional symptoms of PD include: recurrent falls due to impaired balance and gait, bulbar dysfunction, inspiratory respiratory dysfunction, severe autonomic failure, disproportionate antereocollis or contractures (e.g., forward flexion of the head and neck that is more pronounced than expected), pyramidal tract dysfunction (e.g., spasticity, weakness, slowing of rapid alternating movements, hyperreflexia), and bilateral symmetrical parkinsonism [3,4]. Moreover, adults with PD often report cognitive impairments, dementia, constipation, fatigue, hyposmia, restless legs syndrome, sleep disorders, urinary problems, anxiety, and depression [5-8]. Both motor and non-motor symptoms have a detrimental impact on the quality of life of adults with PD [9-11].
Though PD cannot be cured, medical and pharmacological treatments have been developed to mitigate debilitating PD symptoms and to help preserve quality of life [12-15]. Such treatments can be expensive, invasive, and may be associated with disabling side effects, rendering them undesirable. For example, medications can lead to increased postural instability, dyskinesia, nausea, confusion, low blood pressure, and decreased sensitivity to medications over time [13,16]. Additionally, the effectiveness of these treatments on certain motor and non-motor PD symptoms remains equivocal [17-19]. Consequently, the search for alternative approaches to mitigate PD symptoms and promote the quality of life of adults with PD continues. 
Physical activity, any bodily movement produced by skeletal muscles that requires energy expenditure [20], is a promising option for adults with PD. The benefits of a wide range of physical activities have been explored in this population, including progressive resistance strength training [21], aqua therapy [22], walking [23], dancing [24], tai chi [25], aerobic exercise [26], and high intensity exercise [27]. There is now evidence that physical activity can improve muscle strength, aerobic capacity, balance, gait, mobility, and quality of life in adults with PD [28-31]. Furthermore, high intensity physical activity that includes strength, aerobic, and balance exercises, as well as functional movements in all three planes (i.e., sagittal, frontal, transverse), may best maintain postural stability and mobility, while preventing falls [32]. Non-contact boxing-based training (subsequently referred to as “boxing”) is one type of physical activity that incorporates these training components, and as such, it may be ideal for mitigating symptoms of PD and promoting the quality of life of adults with PD. 
PD-specific boxing programs (e.g., [33,34]) have grown in popularity around the world. Although such programs have the potential to meet a need for PD-specific physical activity programming, attrition can be a problem [35]. Reports indicate that adults with PD are 29% less active than healthy adults [36], with levels declining over time [37]. Whilst there are likely multiple reasons to explain these lower and declining physical activity levels (e.g., progressive motor symptoms, fear of falling, depression, daytime sleepiness, apathy, cognitive impairments, cessation of driving, lack of self-efficacy; [38,39]), one that may be particularly important is that adults with PD may require motivational support to engage in physical activity [40]. This may be because they: (1) see little value in physical activity [41], (2) do not believe that engaging in physical activity will improve their PD symptoms [41], (3) are demotivated by existing physical activity programs [42], (4) do not perceive the physical activity climate as supportive [42,43], (5) have other priorities that compete for their time and attention [41], and/or (6) suffer from physical, mental, or other personal problems that affect their motivation [42,43]. Considering that motivation is a key predictor of physical activity adherence [44,45], it is necessary to investigate how PD-specific boxing programs can operate as a motivational tool in the adoption and maintenance of physical activity. 
Therefore, this qualitative study was undertaken to explore adults’ experiences within a PD-specific boxing program and explore participants’ perspective on how the program has influenced physical activity motivational processes using a self-determination theory (SDT) lens. SDT was chosen because of its focus on explicating the processes through which people acquire motivation for initiating new health behaviours and maintaining them over time [46,47]. Specifically, SDT suggests that developing a sense of competence (i.e., an individual’s perception of being able to complete a task or activity), autonomy (i.e., an individual’s sense that they are in control of their environment), and relatedness (i.e., an individual’s belief that they are being supported by and feel connected to others) are necessary to the process of internalization and integration of physical activity behaviour, which is how people come to self-regulate and sustain behaviours [46,47]. As such, the possible influence of a PD-specific boxing program on SDT constructs was a central element of the analysis.
Materials and methods
Participants
A convenience sample of adult men and women were recruited and eligible to participate if they: (1) were diagnosed with PD, (2) able to walk unassisted, (3) scored 24 on the Montreal Cognitive Assessment [48] – though the cut-off to define no or minimal cognitive impairments is 26, and (4) scored below 20 (or scored 0 [normal or no problem], 1 [minimal problems], or 2 [mild problems] for each item) on the Unified Parkinson’s Disease Rating Scale (Part III: Motor examination; [49]) which assesses severity of motor symptoms associated with PD. The latter criterion indicates a less involved diseases process; this was required so as to ensure participants were able to move independently. They also had to be able to attend the PD-specific boxing program in [withheld for review]. Adults were excluded if they: (1) did not speak or read English or French, (2) had surgery that might affect postural stability or gait, and/or (3) were unwilling or unable to provide informed consent. Recruitment and interviewing continued until the experiences relayed by participants began to recur, and additional interviewing failed to identify new experiences. 
The PD-specific boxing program
The PD-specific boxing program, known as [withheld for review], was developed for people with PD. The goals of the program, as stated on the website (see [withheld for review]), are to enhance quality of life through a specialized, functional, and fun exercise program. Previous research has shown that participants experience physical and psychosocial health outcomes when participating in this program [50]. As part of a larger study aiming to determine the effectiveness of boxing on postural stability in people with PD, participants who registered for the high functioning 6-week boxing program in [withheld for review] were recruited. This specific program was developed for people with PD who are high functioning and who have low-to-moderate balance concerns. 
The program consisted of two training sessions per week lasting approximately 45 minutes each. All sessions started with a 10-minute warm-up combining agility and cardiorespiratory exercises. Following the warm-up, participants completed a circuit comprised of 10 cardiorespiratory boxing and agility exercises. Each exercise lasted 2 minutes and was followed by 30 seconds of rest. After the circuit, all sessions ended with a 10-minute cool-down combining stretching and breathing exercises. Each session was comprised of range of motion, postural stability/balance, strength, and aerobic exercises in multiple planes to ensure the participants received a program incorporating the range of training components required to reduce PD symptoms. The specific exercises for each training component varied across sessions to offer a diversified program. The [withheld for review] program is delivered by instructors who have: (1) an educational background in health sciences, human kinetics, physiotherapy, occupational therapy, personal training, or other health and fitness related field of study, (2) a minimum of 1-2 years of experience working as a health or fitness professional in a group setting, and (3) CPR certification. Information regarding the training instructors received can be found online at [withheld for review].
Ethical considerations
The [withheld for review] research ethics board approved the study protocol. Prior to beginning the study, the participants signed a written consent form and were guaranteed confidentiality and the right to withdraw from the study at any time. Confidentiality was ensured by pseudonyms in lieu of the participants’ names and by removing any other identifying information from the transcribed interviews.
Procedures
A social constructivist paradigm was adopted in this study. This paradigm rests on the view that reality is a construction by and of the mind, and that knowledge created is influenced by the social relationships in which people are embedded [51]. As such, enabling the participants to activate their voice and express their realities was an important consideration in the design of this study. Thus, semi-structured, face-to-face interviews were conducted after the participants completed at least one 6-week [withheld for review] program, and semantic and latent level themes were developed through low-inference interpretation of the participants’ words.
Once consent was obtained, the participants completed a brief socio-demographic and clinical characteristics questionnaire[footnoteRef:2] and took part in an interview at the [withheld for review]. Two experienced qualitative researchers with in-depth knowledge of SDT and the literature on PD determined the scope of the interview and developed the interview guide (see Appendix A for a copy of the interview guide). The interview guide sought to elicit the participants’ perceptions of their motivation for physical activity, their perceptions of autonomy, competence, and relatedness in relation to physical activity, their perceptions of social support for physical activity throughout the program, and their health goals. Examples of questions judged by the authors to be representative of specific SDT constructs include: (1) Did your motivation throughout this boxing program change? How so? (2) Did this boxing program make you to feel more competent to be physically active? How so? (3) To what degree did you feel that you were participating in this boxing program because it was something that you wanted to do? Did you feel like you had a say in participating? What made you feel that way? How did this influence your motivation to be physically active? (4) Has this boxing program allowed you to become more connected to people around you (friends, family)? How so? and (5) Did anyone support you to be active as a result of you being involved in this boxing program? Who provided support? What did they do to support you?  [2:  A copy of the questionnaire is available upon request to the last author at jnantel@uottawa.ca] 

During the interview, the participants were invited to speak freely about topics of importance to them. Probes and prompts were used to encourage them to provide more details, clarify their points, and/or elaborate what they were saying in an effort to gain a deeper understanding of their experiences in the boxing program. At the end of each interview, the participants were asked to supplement their responses with other experiences related to PD and the PD-specific boxing program in order to ensure their perspectives were fully captured in the data. Two undergraduate students conducted the interviews after being trained in qualitative interviewing techniques by the study investigators. The interviews were conducted in English (except for one, which was conducted in French), lasted between 40-60 minutes, were audio-recorded, and subsequently transcribed verbatim. Following the transcription process, the French transcript was translated into English using Microsoft Word (version 16.39). 
Data analysis
Quantitative data were analyzed using descriptive statistics and qualitative data were analyzed using thematic analysis [see 52 for details]. The thematic analysis combined inductive and deductive elements. Themes were generated inductively during initial coding, while deductive reasoning was incorporated when developing themes to align interpretations with previous literature (e.g., [50,53]) and SDT, when consistent with the data. This combined approach was deemed appropriate because it enabled both building on existing theory and empirical knowledge, and for novel themes to be explored. 
First, the second and third authors read each transcript thoroughly several times and took notes of their thoughts. Second, they independently generated initial codes for ideas related to the research aim, using Microsoft Excel (version 16.39) to organize and manage the data. Third, they convened to discuss their findings and group codes into themes that described shared meaning across the participants. Fourth, they labelled themes (i.e., they assigned succinct phrases to describe the meaning that underpinned the theme), allowing the tenets of SDT to be integral to the process while allowing for themes to be grounded in the raw data. Accordingly, labels were guided by, but not confined to, SDT terms. Fifth, they prepared descriptions for each theme, illustrated by data extracts to substantiate their interpretations. After these steps were completed, all authors critically examined the themes for coherence within and across themes. To this end, the first and fourth author acted as “critical friends” by providing a theoretical sounding board to encourage further reflection and explore multiple and alternative explanations of the data [54]. The last step involved revisiting theme labels, preparing theme descriptions, and selecting illustrative quotations to create the final themes. The final report focused on themes that deepen, elaborate, or add to what has been previously documented in the literature. 
Although presented as a linear, step-by-step process, the analysis was an iterative and reflexive process. To this end, the researchers practiced reflexivity at each step of the research process by continuously trying to understand how their own values and views influenced the data and its collection. The purpose of this was to become more aware of the potential judgements that could occur during the data collection and analysis so as to put these aside and remain open to the data as they were collected, though they acknowledge that any finding is the product of their interpretation. 
Study rigour
Several strategies were used to enhance the rigour of this study [54, 55]. First, interviews were semi-structured to ensure that the participants could discuss what was important to each of them. Second, ongoing review of the transcripts provided a means of quality assurance. Specifically, the first author monitored consistency with the study protocol and provided feedback to the interviewers regarding the quality of the data obtained. Third, the researchers attempted to use thick, rich descriptions in describing the themes to enhance resonance, and demonstrate how themes are supported by excepts from the raw data to show how their interpretations of the data remain directly linked to the participants’ words. Fourth, the researchers strove to clearly describe the study setting, the participants’ characteristics, and the research process so that the limitations and boundaries of this study are identifiable and so that readers have sufficient details and explanations to judge transferability. Last, the researchers engaged in discussion, challenged interpretations, and offered different perspectives to evoke critical dialogue. 
Results
Participant characteristics
	Data for this study were collected from 9 (5 men and 4 women) of the 15 participants (6 men and 9 women) who completed the high functioning [withheld for review] program. On average, the participants who completed the semi-structured interviews were 64.2±5.7 years of age (range=55-73), had a BMI of 23.8±3.0 kg/m2 (range= 18.9-28.6), and had received a diagnosis of PD 7.8±5.3 years (range=0.7-14.3) prior to this study. The range of the summed scores on the Unified Parkinson’s Disease Rating Scale (Part III: Motor examination) was 2-16 (mean=7.3). Most (n=8) were taking anti-parkinsonian medication, and three reported episodes of freezing of gait (n=1 very rarely – about once a month; n=2 often – about once a day). See table 1 for further details.
[insert table 1 here]
	The participants’ reflections and the researchers’ interpretations of these reflections have been summarized as five main themes, many of which related to SDT constructs: (1) I made an informed decision to participate and it feels good, (2) Boxing helps me stay active and keep moving, (3) To keep me going, the boxing program needs to have variety and allow for input, (4) A program that can be adapted to me is important, and (5) The instructor and the group facilitate my continued participation in the program. The following section describes these themes using direct quotations from the participants. Of note, whilst a disconfirming case analysis was not undertaken as it does not align with the study objectives and methods, themes (1), (2), (4) and (5) were nearly unanimous endorsed by all participants and there were no explicit non-conformers. In contrast, there were some divergent views between the participants for theme (3), which are highlighted below.
I made an informed decision to participate and it feels good
After being diagnosed with PD, the participants actively sought information about PD and ways to help mitigate their symptoms from various sources including their healthcare provider, Parkinson’s Canada, empirical literature on PD, and attending presentations and workshops. As they learned about the potential benefits of physical activity through these sources, they felt compelled to incorporate physical activity into their daily life. For example, Michael (67 years, 13 years post-diagnosis) explained that he engaged in the boxing program because he had read that physical activity can benefit those with PD: “When I was diagnosed, I started doing a lot of reading, and one thing that kept coming up all the time was exercise and keep moving. So I wanted to keep moving. So I made a conscious effort to start doing a lot of these things [physical pursuits], whatever opportunity came along.” Importantly, the participants felt that they had made their own choice to engage in the boxing program, as opposed to feeling pressured to do so. Patricia (73 years, 8 months post-diagnosis) explained this sense of autonomy when she said: “No, it was only me all the way. In fact, most people, certainly friends and family, were quite surprised that this was something I was doing […] just because it’s boxing.” In turn, their participation in the program was related to experiencing positive emotions such as pride, and in some cases this led them to promote the program to help others. For instance, Paul (55 years, 5.9 years post-diagnosis) explained: “It feels good. I’m proud to say that I am boxing. I encourage friends who don’t have Parkinson’s to sign up for boxing.” For others, it gave them joy and subsequently increased their motivation to participate in the program. For example, Patricia (73 years, 8 months post-diagnosis) stated: “I enjoy it [boxing] so much. I look forward to it. I’ve never looked forward to exercising as much as I do for these classes.” 
Boxing helps me stay active and keep moving 
The participants believed the boxing program offered many health benefits and helped mitigate PD symptoms. They spoke of it helping to increase/maintain their balance, posture, strength, endurance, flexibility, and control over movements and voice. For instance, Barbara (67 years, 14.3 years post-diagnosis) explained that she had noticed some physical improvements: “I think I have seen a bit of improvement in my balance and certainly in my strength. We do weight training, push-ups, and mat exercises that increase flexibility as well.” The participants felt the motor-related benefits improved their functional status and ability to perform activities of daily life or leisure pursuits. For example, strength and stamina helped increase their mobility, as demonstrated by Paul (55 years, 5.9 years post-diagnosis) who explained: “I think boxing and exercising in general helps me maintain my pace of walking so I have no issues walking very quickly or keeping up with other people. Like I can walk quickly or jog to the bus stop.” Further, the focus on movement control and speed was transferrable to other physical activities, which was explained by Thomas (64 years, 13.2 years post-diagnosis): “It transferred to racquetball and other sports. It brought me more intensity in my other activities, I increased by a tick.”  Experiencing physical improvements was critical in helping the participants realize that they were still capable of doing physical activity despite having PD symptoms, and thus did not need to withdraw themselves or decline invitations to engage in leisure physical activity with others. Paul (55 years, 5.9 years post-diagnosis) explained this perception when he reflected on his own experience dealing with PD symptoms: 
You sort of retreat a little bit because by the time you get diagnosed, you usually have symptoms for quite a while. So, my response to that, and I think it’s the same as ones that many people have, is to slow down, withdraw a little bit, become less active. Doing the boxing makes you realize that you don’t need to be that way. You can do a lot more than you thought you could. 
Indeed, the participants felt that staying physically active provided them with the confidence to participate in physical pursuits they enjoyed before their diagnosis. John (59 years, 2.9 years post-diagnosis) highlighted the influence it had on his mindset towards golfing: 
If I’m invited to go golfing or something, if I haven’t done any exercise or any strengthening exercise, and I go out there and have a bad game of golf, I’m going to be like ‘I probably shouldn’t have come.’ But if I’m exercising and I feel good about my body, and I get out there and have a bad game of golf. I just say ‘Okay, I had a bad game of golf’.
Overall, the functional improvements the participants experienced contributed to their motivation to remain in the program. Patricia (73 years, 8 months post-diagnosis) emphasized the important role of moving in different anatomical planes during the boxing program on her ability to play with her grandchildren which spurred her motivation to continue boxing: 
But one of the things that I now realize is that it’s important to do that because with my grandchildren I’m up and down. When they are little, I want to be up and down on the floor. I knew those things in the back of my mind but when they are pointed out to you 3 days a week, that’s very motivational. Now I realize why I’m doing this. It hurts and I am sore, but I know why I’m doing this.
To keep me going, the boxing program needs to have variety and allow for input 
	The participants who perceived the program had a lot of variety and allowed for input were enthusiastic about participating because it felt more stimulating, made the exercises easier to complete, and created an upbeat environment. The participants who perceived that the program offered variation in terms of the structure, movements, and skills taught felt enthused. It gave them something to look forward to. This variety was described by Donna (63 years, 10.7 years post-diagnosis) when she said: “They change the circuit every time. They change the duration of each station. Sometimes it’s 1 minute, sometimes it’s 3 minutes. They change things during that time. It’s never boring. You’re never going in with the mindset ‘Oh my gosh, I’ve got 1 hour to get through’.” Further, those participants who were able to provide input by making suggestions for exercises or class structure to the instructors and by bringing their own music to the classes had positive experiences. Patricia (73 years, 8 months post-diagnosis) highlighted the importance of music when she explained: “The other thing that’s really fun about our class [is that] we have a couple of people who bring music in and it’s all oldies music because we’re are all oldies. And it makes such a difference to the class. It’s so vibrant and busy.” In addition, she and others believed that it was important for the instructors to be flexible and open to making adjustments in order to ensure they were not rushed. Patricia further said: “The classes were scheduled to be 1 hour. Recently, they’ve put them to 1 hour and 15 minutes just to give us a longer time to stretch because that was always what was getting cut off at the end.” 
In contrast, there were some participants who perceived that the program was not diverse and did not offer opportunities for input. Consequently, they felt less enthusiastic about the program and bored shortly after commencing it. This was illustrated by Paul (55 years, 5.9 years post-diagnosis) when he stated: “It’s very repetitive. You do the same thing over and over again. When I first started the boxing program, I was like ‘This is boring’.” Similarly, David (60 years, 8 years post-diagnosis) explained: “In the beginning, I thought ‘Oh this is great.’ Then after two courses and 12 weeks, the program is really, really, really, really, really, really, really, really repetitive.” These elements seemed to reduce their intrinsic motivation, though they continued to participate in the program because they valued the health benefits it conferred. 
A program that can be adapted to me was important
Even though the participants were all involved in the high functioning program, they differed in their functional ability. Nevertheless, they felt the program was appropriate for them because it was tailored to their needs and abilities within the group context. For instance, Cynthia (70 years, 1.3 years post-diagnosis) described how the instructor managed the diverse group of participants: “She always gives us options. She shows us the exercise she would like us to do, but she always shows us if that’s too much or we really can’t do it, then here’s an option. Or if we want to step it up, here’s how we can make it that much more challenging. So you have choices.” The participants appreciated that the exercises could be adapted when needed. Michael (67 years, 13 years post-diagnosis) explained that the instructor would take note if he was having difficulties and take steps to help him. He said: “There was certain things I was having trouble with and he would tell me to ‘Try it this way or only do it this far’ so I didn’t run into problems.” Barbara (67 years, 14.3 years post-diagnosis) also expressed this feeling when she said: “They’re very quick to say ‘Well here’s an alternative. Do this or do that. You’ll still keep moving and you’ll still get the exercise.’ And that’s what it’s all about.” The inclusion of options and modifications to increase or decrease the program difficulty empowered the participants to continue participating in the program because they could experience success. Moreover, the participants appreciated that the instructors encouraged and focused on self-improvement. The participants valued being continuously reminded to check in with where they were that day and to modify and adapt as needed. Patricia (73 years, 8 months post-diagnosis) illustrated this focus on individual needs and abilities when she stated: “It’s always emphasized to excel as far as you can. It’s [individualization] certainly a key part of the program.” 
The instructor and the group facilitate my continued participation in the program
The participants discussed ways in which the instructors provided support and explained that this played an important role in fostering positive experiences. For instance, Cynthia (70 years, 1.3 years post-diagnosis) noted that the instructor continuously encouraged her participation in a supportive way by providing positive feedback, which lead to feelings of empowerment. She highlighted this sense of empowerment when she said: “The person who leads the sessions, for example, is incredibly empowering, always gives you positive feedback. She is incredibly supportive and everybody loves her.” Moreover, the instructors took steps to foster opportunities for friendships amongst the participants. Michael (67 years, 13 years post-diagnosis) explained how the instructor helped him connect with another participant by encouraging them to practice together when he said: “We were put together by the facilitator for the group. She thought there might be a connection between the two of us. Turns out there was. We have become quite good friends.”
The participants also highlighted that the group as a whole was especially beneficial for their continued participation in the program. The group atmosphere of the sessions created a fun, yet comfortable environment for the participants to be active in, which motivated them to continue with their group. Donna (63 years, 10.7 years post-diagnosis) explained: “I like going to that group because it’s a fun group and I feel more comfortable with that group than another.” Additionally, the participants felt the group allowed them to create bonds because it provided a forum for shared experiences and opportunities to interact with other people with PD. As Cynthia (70 years, 1.3 years post-diagnosis) put it: “I never thought about the bonding aspect. And it’s a powerful bond. To be here with a group of people, most of whom are kind of your same age. All of whom have Parkinson’s.” She went on to explain that one of the key things the group helped her with was overcoming her feelings of self-consciousness and learning how to be less critical of herself: “For many people, it is something that you feel very self-conscious about. And it’s nice to be in a group where you don’t need to feel self-conscious. You can feel you’re not the same as you were. And so it’s very bonding and healthy to be part of that group.” Indeed, the participants felt motivated to continue in the program because it helped them feel more confident by seeing others with PD participating in the program. Patricia (73 years, 8 months post-diagnosis) discussed that it was helpful to see others because rather than being intimidated, it made her realize that she too could do it. She said: “It helps to see people functioning with all of these things. You think ‘Oh how could I ever do that?’ And then you see people doing these things and you think ‘Of course I can do it’.” 
The strong connections amongst the participants facilitated by the group led to support for PD-related concerns and bonds outside of the boxing program. Patricia (73 years, 8 months post-diagnosis) highlighted how the group was open to discussing PD-related aspects of her life: “In a normal situation, you would never ask anybody what their doctor’s name was. And yet you can go basically up to anybody in the class and you can ask ‘Who is your neurologist?’ People are very open about that stuff.” In some cases, the support extended beyond the classes. For example, Michael (67 years, 13 years post-diagnosis) discussed how another boxer was willing to drive him to/from the boxing program: “I was taking the bus every Tuesday and Thursday, and one of the guys in the group offered to come and pick me up since it’s not far out of his way.” Others explained how they pursued friendships outside the program with group members because they cared for each other. For example, Cynthia (70 years, 1.3 years post-diagnosis) mentioned: “We have lunches together. We really care about each other. We write emails to each other when somebody misses to see if they’re okay.”
Discussion
In this qualitative study, we conducted in-depth interviews with a subset of participants from a larger study to gain a deeper understanding of the processes through which they believed a PD-specific boxing program has influenced their motivation for sustained engagement in the program and in physical activity generally using a SDT lens. From a SDT perspective, the participants’ motivations tended to reflect self-determined forms of motivation. We identified four potential mechanisms of action by which the program may have influenced the participants’ motivation to adhere to the program and maintain a physically active lifestyle: accruing general health and PD-specific benefits, experiencing variety and having input, tailoring of content and exercises, and receiving support and having a social environment. Overall, the results suggest that there is utility in using SDT to further explore motivational processes in PD-specific boxing programs; however, there may be additional mechanisms of action by which the PD-specific boxing programs can foster motivation. In the following section, these mechanisms are discussed in the context of previous research and SDT.
The participants’ experiences in this study tended to align with self-determined forms of motivation outlined in SDT (i.e., integrated regulation, identified regulation, intrinsic motivation) because their behaviour was congruent with deeply held values, beliefs, and interests, and because it stemmed from enjoyment gained from doing the activity itself. Specifically, the participants in this study initiated and continued to participate in the program (and physical activity generally) as it aligned with their belief that physical activity is one strategy to mitigate PD symptoms. Initially, this belief was informed by research and messages on social media and later by experiencing improved physical functioning. These motives are similar to those reported in previous studies with adults with PD, in which the participants reported that maintaining or increasing physical function, slowing disease progression, and the psychological benefits of physical activity motivated their participation in physical activity [56-60]. These motives are also aligned with evidence from a systematic review summarizing 19 qualitative studies reporting on the perceived motivators to engagement in physical activity, whereby adults with PD perceive physical activity as an enjoyable and positive experience that can aid with control of their symptoms and enhance their wellbeing and quality of life [61]. Moreover, the participants’ accounts in this study support the notion that experiencing self-governance and volition over their behaviour supports engagement in the program. Prior studies have also shown that perceptions of autonomy are related to participation in physical activity among adults with PD [61]. Collectively, these findings are important because adults who report self-determined motivation are more likely to perceive their physical activity-related experiences as positive, thus resulting in continued participation in physical activity [62]. With these findings in mind, it is necessary for health professionals to place a high priority on helping adults with PD view boxing and physical activity as useful, important, and enjoyable, especially among those who may have negative outcome expectations (e.g., do not believe that boxing/physical activity is a useful strategy for mitigating PD symptoms; do not think that boxing/physical activity is enjoyable). 
The participants in this study described a feedback loop, wherein experiencing health improvements during the program reinforced their belief that engaging in physical activity helps to mitigate PD symptoms. It had been noted in previous studies that participants experience improvements in physical health as a result of taking part in the program [50,53], and based on SDT [62,46] such health improvements would be considered an essential motivational factor behind increasing physical activity levels. This finding aligns with results from the aforementioned systematic review of 19 qualitative studies. Specifically, the authors of the review found that a personal desire to maintain independence and a belief that physical activity can slow deterioration are driving forces for participation in various physical activities among people with PD [61]. Further, the authors of the review reported that perceiving improvement in symptoms and feeling accountable to oneself or to others enhances motivation. As such, to enhance adults’ continued participation, a key objective of PD-specific boxing programs should be to provide opportunities for participants to track and recognize personal health gains (e.g., via self-monitoring and providing feedback). 
A noteworthy finding of this study was that the participants identified variety as being an important contributor to motivation to participate in the program. Indeed, some of the participants noted that they were less motivated to participate in the program when they experienced repetition. This phenomenon has been noted in other studies of physical activity [63,64]. For example, one study grounded in SDT reported positive associations between variety and motivation [65], providing further support for the inclusion of variety as a construct in SDT (see [66] for discussion), though this is only a preliminary conclusion and should be explored further. Nevertheless, it has implications for program planning and development. Considering that a lack of variety could lead to discontinuance over time, it may be important for instructors to vary sessions (to the extent possible) while incorporating a progress protocol to engage participants in activities that allow them to feel competent. Otherwise, it may undermine other aspects that motivate adults with PD to participate in the program.
The participants’ perceptions of autonomy were fostered by allowing them to provide input. The participants commented that opportunities, like choosing the music, gave them a sense of choice and control in the program, which was identified as an important source of motivation among the participants. This extends prior literature showing that offering participants the chance to choose their music and exercises is a valuable motivator for physical activity programming for people with PD [61]. These findings highlight that autonomy can be offered in seemingly simple ways within a program. Given autonomy is critical for developing self-determined motivation [67], our findings support the importance of involving participants as contributors to the development and delivery of the program in order to facilitate self-determined motivation. 
Although barriers to physical activity identified by adults with PD include non-PD and PD-related symptoms [56,58,59], the participants appreciated that the instructors tailored the exercises to their needs. Specifically, the tailoring of exercises by the program instructors allowed the participants to develop feelings of competence to safely undertake physical activity with their underlying non-PD and PD-related symptoms, and thus overcome barriers to physical activity. In turn, this contributed to their motivation to continue participating in the program and engage in physical activity in general. Whilst the instructors often tailored the program to participants by altering the exercises so they were achievable, little is known about how to tailor exercises effectively within a group-based program beyond general guidelines [68]. Adults with PD are likely to have diverse health problems, and their health can deteriorate over time, so instructors need to be able to offer numerous alternatives to different participants and adapt these adjustments over time. Limiting the ratio of participants to instructors may help instructors provide more one-on-one attention to participants. Moreover, it is important that instructors carefully monitor participants as they perform the exercises and modifying the exercises, as needed, so that they are attainable to bolster feelings of progress, achievement, and ultimately, success to limit disengagement.  
Finally, aligned with evidence from several qualitative studies [see 61, for review], the findings from this study show that social support from the instructor and other participants is a key feature of the program that motivated participation. In this study, the participants explained that receiving intangible (e.g., feedback and encouragement during difficult exercises) and tangible support (e.g., providing transportation) were crucial to their decision to continue participating in the program. Support from the instructors consisted of mainly instrumental (e.g., demonstrating and modifying exercises) and informational behaviours (e.g., explaining the relevance of exercises), whereas other group participants engaged in informational (e.g., offering suggestions for management of PD-related symptoms), emotional (e.g., encouraging participation), and companionship support behaviours (e.g., engaging in bonding activities outside of boxing). This finding aligns with previous studies grounded in social cognitive theory reporting that support from a telecoach enhances motivation for physical activity among adults with PD [68]. It is also in line with previous research noting the importance of social support and exercising with others at a similar stage of the disease [56-60]. Moreover, it is consistent with SDT’s proposition that a person’s social context and perceptions of relatedness impact motivation for physical activity [62,47]. Thus, these findings suggest that social support may be one mechanism by which PD-specific boxing program can enhance motivation; therefore, instructors should be trained to offer support to participants and implement strategies to facilitate social support amongst participants. 
Study strengths and limitations
Strengths of this study include the qualitative design in which the participants could give voice to their experiences within the program, offering unique insight into elements of the PD-specific boxing program that may facilitate motivation. However, the participants were recruited using convenience sampling from a larger study; it is possible that the sample was biased towards those with the most positive views of the PD-specific boxing program, and that those who were not receptive to being interviewed would have articulated different experiences. Whilst it is important to emphasize that this study was undertaken as an exploration of adults’ experience within the program, arguably, a study with those who decline participation would be valuable to understand the basis of their resistance to engaging in such a program. Thus, inclusion of non-participants into future qualitative studies is crucial to advancing this area of research. 
Additionally, the participants described themselves as fairly active outside the program during the interview, so the findings may be most applicable to individuals whom share similar characteristics. Relatedly, participants presented with mild PD motor symptoms and who took part in a 6-week boxing program that was developed for adults with PD who are high functioning and who have low-to-moderate balance concerns. Consequently, the findings may not translate to those with more advanced PD motor symptoms or who participate in programs that are developed for adults with PD who: (1) have more significant balance problems, slow movements, and possible shuffled gait, (2) may require assistance of some kind (e.g., cane, walker, wheelchair), and/or (3) have cognitive difficulties. Further, interviews were conducted by two people, and differences in their interactions with the participants may have unintentionally affected how the participants recounted their experiences. Finally, this study relied on participant recall, which may have been filtered by repeated and/or subsequent experiences, especially for those who had completed the program more than once or had completed it several weeks or months prior to the interview. The interviewers’ impression was that time since program completion varied between participants and that some of the participants had participated in the program more than once, but this could not be confirmed as these data were not explicitly collected. In future studies, it would be useful to collect information about frequency of program participation and time since program completion in order to explore if those with more recent participation and/or more frequent participation experience the program differently. 
Conclusion
This study stemmed from a growing need to develop programs that can help to mitigate PD symptoms and promote the quality of life of adults with PD. Programs such as the [withheld for review] program have been developed to increase physical activity levels among adults with PD, but the underlying motivational processes by which the program can enhance participation have not been examined. Understanding such processes is critical to identify the active ingredients of this program, which can then be refined. In this study, adults who participated in the high functioning program provided support for exploring these processes using SDT, and the results suggest experiencing general and PD-specific benefits through the PD-specific boxing program may be one process by which the program enhances motivation and in turn participation. Thus, it is important to continue to promote the practice of boxing in those able to participate in the high functioning program because this could allow them to maintain mobility and independence in the longer term to maintain a higher quality of life. As well, the results indicate that the program may have influenced the participants’ commitment to physical activity in a positive way by stimulating motivation. Interpreted through the lens of SDT, it seems that the program stimulated motivation by supporting adults’ perceptions of competence, autonomy, and relatedness. Furthermore, it seems that individual tailoring and inclusion of variety may be necessary given the unique challenges each adult’s experiences. 
Based on the current findings, a next logical step is to develop and test a PD-specific boxing program intended to target the mechanisms described above and examine motivation as an outcome. Specifically, future research should empirically test whether general health and PD-specific symptom improvements, experiencing variety, having input, tailoring exercises, and receiving social support lead to changes in self-determined motivation, especially among those who may report low motivation for physical activity. Additionally, future research should consider adopting other theories (e.g., social cognitive theory) that may help to provide further insight into the experiences of adults with PD who participate in PD-specific physical activity programs (boxing or otherwise). Last, although a range of participants’ views and experiences were explored in this study and many relate to SDT tenets, it was conducted with adults who took part in the high functioning program. Additional research conducted with adults with more severe PD motor symptoms is necessary to explore what types of strategies could enhance their motivation and what type of changes in the program might be helpful to enhance their motivation for physical activity. Answering these questions would help to design a range of programs that cater to a range of adults with PD.
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	Table 1. Participants’ socio-demographic and medical characteristics (N=9)

	Variables
	Descriptives

	Socio-demographic characteristics
	

	Age (years), M±SD; range
	64.2±5.7; 55-73

	Sex, n (%)
	

	Male
	5 (55.6)

	Female
	4 (44.4)

	Body mass index (kg/m2), M±SD; range
	23.8±3.0; 18.9-28.6

	Medical characteristics
	

	Time since diagnosis (years), M±SD; range
	7.75±5.3; 0.7-14.3

	UPDRS-III, M±SD; range
	7.3±5.5; 2-1

	Medication n (%)
	

	Yes
	8 (88.9)

	Dominant hand n (%)
	

	Right
	6 (66.7)

	Most affected side n (%)
	

	Right
	4 (44.4)

	Freezing of gait n (%)
	

	No
	6 (66.7)

	Notes. UPDRS-III: Unified Parkinson’s Disease Rating Scale (Part III: Motor examination)
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