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Abstract: Physical activity (PA) can benefit individuals with Parkinson’s disease
(PD), however, many individuals tend to be sedentary. This qualitative study
explored factors influencing PA behaviour for individuals with PD using the social
ecological model. Twelve individuals with PD took part in semi-structured
interviews. Data were thematically analysed. Results suggest that individuals with
PD experience several constraining and facilitating factors to PA behaviour.
Intrapersonal constraints revolved around uncertainties that PA is beneficial for
individuals with PD, a lack of interest in available PA programs, and disease-specific
issues whereas intrapersonal facilitators included prior experiences of enjoyment
in PA, seeing improvements, and wanting to maintain independence. Interpersonal
constraints related to lacking social support and perceived stigma whereas
interpersonal facilitators were, passionate PA program staff, and being active with
similar others. Environmental constraints pertained to PA programs failing to
adapt program activities, lack of time, and transportation accommodations,
whereas environmental facilitators were exposure to non-traditional PA programs,
access to resources on PA, and accessibility to community PA programs. Findings
highlight the need to address factors influencing PA behaviour for individuals with
PD.
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Introduction

Parkinson’s disease (PD) is a neurodegenerative disease which affects dopamine-
producing brain cells and causes movement disorders such as bradykinesia, muscular
rigidity, postural instability, and tremors (Chaudhuri, Healy, & Schapira, 2006; Chenoweth,
Sheriff, McAnally, & Tait, 2013; Horstink et al., 2006). PD is one of the most common
movement disorders and currently has no cure (Ceravolo, Pagni, Tognoni, & Bonuccelli,
2012), however PD patients can manage their symptoms through regular physical activity
(PA) as long-term management of the disease can be challenging solely through
pharmacological treatments (Connolly & Lang, 2014; Kessler & Rezak, 2007; Rascol et al.,
2003; Tetrud, 2004; Ward & Robertson, 2004).

PA is a critical aspect of health and chronic disease prevention (Bassuk & Manson, 2005;
Schmitz et al., 2005). Individuals with PD have been known to experience improvements in
motor functioning (LaHue, Comella & Tanner, 2016; Lauze, Daneault, & Duval, 2016) and
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quality of life through PA participation (Crizzle & Newhouse, 2012). However, disease
progression and motor symptoms associated with PD such as stooped posture, difficulties
with gait, freezing, and postural instability (Boonstra, van der Kooij, Munneke & Bloem,
2008) make it difficult for individuals with PD to perform routine tasks like walking,
bending, and turning (Rezak, 2007). As a result, individuals with PD tend to be sedentary
(van Nimwegan et al., 2011) and in turn increase their risk of acquiring cardiovascular
disease, diabetes, cognitive impairments, osteoporosis, and depression (Wallen, Franzen,
Nero, & Hagstromer, 2015). It is therefore beneficial for individuals with PD to take part in
PA pursuits to maintain the health, mobility, and independence that can be lost as a result
of disease progression (Schrag, Hovris, Morley, Quinn, & Jahanshahi, 2006).

A variety of factors discouraging PA participation for individuals with PD have been
uncovered in previous research. These include lack of time, fear of falling (Ellis et al., 2013),
low self-efficacy, struggling with the diagnosis, lack of support from healthcare
professionals, and disease specific issues (Ellis et al., 2011; Khalil, Nazzal, & Al-Sheyab,
2016; Ravanek & Schneider, 2009). In contrast, several factors have also been known to
facilitate PA behaviour for individuals with PD such as wanting to maintain independence,
receiving social support and encouragement from family and exercise professionals, being
active among peers, and seeing improvements in daily functioning (Crizzle & Newhouse,
2012; Khalil et al., 2016).

Moreover, applying ecological models has become standard for designing community-
based PA interventions, developing environmental and policy strategies, and targeting
multiple sectors of society such as health care and transportation (Bornstein, Pate, & Pratt,
2009; Sallis & Owen, 2015). The social ecological model allows for a deeper analysis of
factors influencing PA behaviour as it identifies multilevel factors of influence within
personal, social, and environmental domains (Sallis & Owen, 2015). As such, the social
ecological model is a suitable framework for conceptualizing constraining and facilitating
factors influencing PA behaviour (Carlson et al., 2012; Orlowski, 2016; Saelens et al., 2012;
Sallis & Owen, 2015).

Intrapersonal, interpersonal, and environmental factors work together to influence PA
behaviour, but represent three very different sources of influence (Sallis & Owen, 2015).
Intrapersonal factors consist of individual characteristics such as knowledge, attitudes,
behaviour, beliefs, abilities, self-efficacy, and previous life experiences (Sallis & Owen, 2015).
Interpersonal factors have to do with social networks and social support systems such as
family and friendships (Sallis & Owen, 2015). Lastly, the broader category of environmental
factors centres on institutions, opportunities within communities, transportation services,
convenience and accessibility, healthcare resources and available information, as well as
physical structures (Sallis & Owen, 2015).

Although factors influencing PA behaviour for individuals with PD have been identified,
research in this area, and particularly from a social ecological approach within a qualitative
Canadian-based context does not exist. By using this approach, this study will make a unique
contribution to research which can in turn help develop targeted PA promotion
interventions for individuals with PD. Previous research has also not addressed
intrapersonal, interpersonal and environmental factors influencing PA behaviour for
individuals with PD within the same study. Considering all three types of factors will provide
insight on the importance of each group of factors as well the impact of the interaction
between factors. This study is also different in that the data explored the history of
participant’s experiences with PA behaviour prior to their diagnosis with PD and prior to
their current involvement in a desired PA program. This approach helped identify changes
in PA behaviour pre-diagnosis and post-diagnosis, as well as understanding participants’
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path towards committing to a specific PA program. Thus, the purpose of this study was to
qualitatively explore factors influencing PA behaviour for individuals with PD using the
social ecological model.

Materials and Methods
Participants

Participants of this study were recruited from the Boxing 4 Health program and
NeuroLogic Physiotherapy clinic located in Ottawa, Canada. Purposeful and convenience
sampling were employed to access participants in this study. Purposeful sampling allowed
the primary researcher to recruit knowledgeable individuals who have had first-hand
experienced with the phenomenon under investigation (Creswell & Plano Clark, 2011).
Convenience sampling allowed the primary researcher to recruit participants that were in
geographic proximity (Etikan, Musa, & Alkassim, 2016). A purposive and convenience
sample of 12 (5 females, 7 males) individuals participated in this study, as this was the point
in which data saturation was reached.

Boxing 4 Health is a community-based boxing program with the intent of having
individuals with PD benefit from a structured PA program. NeuroLogic often refers patients
with PD to the Boxing 4 Health program. Each participant recruited from the physiotherapy
clinic had been a part of the Boxing 4 Health program at some point in time. Eligibility
criteria included being diagnosed with PD by a physician, at least 18 years of age, and capable
of engaging in PA on a regular basis. The recruitment process was facilitated by the owners
or trainers of the Boxing 4 Health program and therapists at the NeuroLogic clinic who
forwarded our recruitment letter to members of Boxing 4 Health and clinic patients. Those
interested in participating then contacted the primary researcher and interviews were
scheduled at the participants’ earliest convenience. Of the 12 participants, 10 were recruited
from Boxing 4 Health and 2 were recruited from NeuroLogic. Written consent was obtained
before undertaking the interviews.

Qualitative research often has small sample sizes in exchange for large amounts of rich
data to gain a good grasp on participants’ perceptions without the need to generalize results
(Creswell, 2007; Maxwell, 2013). Malterud, Dirk Siersma and Guassora (2016) address the
challenges of sampling in the context of qualitative research through the concept of
information power. According to the authors, information power is based on the aim of the
study, its specificity, the use of established theory, the quality of the dialogue, and the
analysis strategy. The aim of the present study is considered to be narrow as the focus is on
a specific population in a precise PA program designed to accommodate individuals
diagnosed with PD. Therefore, specificity of experiences and knowledge related to
participation in PA among the participants included in the sample is quite narrow. The social
ecological model provides a sound theoretical framework that enhances the information
power of this research in that it is a solid framework to analyse data. Engagement in data
collection was carefully planned to provide honest communication between the researcher
and participants allowing for co-construction of results and conclusions. Data analysis
allowed to uncover relevant information related to the aim of the study, therefore, a smaller
number of participants was retained. Participants recruited for this study were aged between
61 and 73 years with a length of PD diagnosis between 1 and 15 years met the eligibility
criteria required for this study. Table 1 presents the participants demographic information.
Participants’ primary source of PA was their engagement in the Boxing 4 Health program.
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Table 1. Participant characteristics

ID Code Gender Age YearswithPD  Months engaged in B4H Avg. sessions per week

PD1 Female 61 1 7 2
PD2 Female 62 3 6 3
PD3 Male 71 15 5 1
PD4 Male 64 8.5 4 3
PD5 Male 65 11 1 2
PD6 Female 73 15 4 2
PD7 Male 70 8 5 2
PD8 Male 72 15 4 3
PD9 Female 71 2 8 2
PD10 Male 71 5 1 2
PD11 Male 67 8 12 3
PD12 Female 53 13 3 3

PD = Parkinson’s Disease, B4H = Boxing 4 Health, Avg. = average
Data collection

This study was approved by the Office of Research Ethics and Integrity in Health
Sciences from University of Ottawa. The qualitative approach was utilized as it seeks to
understand processes in which experiences and behaviours take place. In addition,
understanding how these processes led to or caused certain behaviours cannot always be
understood through the use of predetermined responses (Maxwell, 2004a, 2004b; Miles &
Huberman, 1994). The semi-structured format allowed participants to share experiences
and perceptions both pertaining to, and external from, the questions listed on the interview
schedule. Interviews were held in the participants’ homes, coffee shops in public, and the
Boxing 4 Health gym after training sessions. Interviews were recorded using a digital voice
recorder and lasted 43 minutes on average.

Interviews were conducted by the first researcher. During the interviews, retrospective
information was gathered on participant’s experiences in PA prior to their diagnosis and
after receiving their diagnosis. With regards to post-diagnosis, participants were asked to
elaborate on their experiences by seeking out and engaging in PA, general PA programs, and
PA programs adapted for persons with PD. Since there were no standard qualitative
instruments looking at the concepts under investigation, this study developed its own semi-
structured interview guide. Data collection was carried out simultaneously with data analysis
to inform and augment how information would be collected throughout the study. Some of
the first questions included on the interview were: ‘Can you talk to me about your history in
physical activity prior to your diagnosis?’ and ‘Can you talk to me about your involvement in
physical activity after your diagnosis?’ Additionally, the semi-structured interview guide was
framed to have participants address intrapersonal (e.g., what type of personal factors
prevented or promoted your pursuit of PA?), interpersonal (e.g., what type of social factors
prevented or promoted your pursuit of PA?), and environmental (e.g., what other factors
prevented or promoted your pursuit of PA?) factors within the social ecological model
framework. However, the interview guide was dynamic and evolved with more specific
questions and probes addressing some of the social ecological factors added later.

Data analysis

Processes for ensuring reliability and validity in qualitative research were utilized to
increase the credibility of the findings (Grbich, 2013). The researcher (B.M) performed a
bracketing interview to separate their personal experiences and assumptions from their
interpretations participants’ narratives thus helping to address potential bias. Then, the
researchers (B.M., F.G) reflected on their initial understandings of emerging themes by
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journaling their thoughts while reading transcripts for the first time. This also helped the
researchers (B.M., F.G) further develop and modify questions in the interview guide to
gather more information on emerging themes. The reviewing process has been done on an
ongoing fashion during the research process. Data collection, transcription and initial coding
was ongoing during the research process, allowing researchers to share views as the research
evolved. As researchers’ (B.M., EEW., W.H., O.J., F.G) views evolved with the unveiling of
results it was possible to reach consensus amongst members of the research team. Lastly,
participants were given the opportunity to read their transcript and provide clarifications as
a part of the member checking process. Member checking increased the validity of the data
in an effort to ensure accuracy and reliability.

Interviews were transcribed verbatim. Data underwent thematic analysis (Grbich,
2013). The first step of the analysis process began with the researchers (B.M., F.G) going
over each transcript line by line, reading and re-reading while comparing different
narratives until the researchers (B.M., F.G) were comfortable with the information. The
researchers (B.M., EEW., W.H., O.J., F.G) underlined key segments of participant narratives
while writing descriptive comments alongside them. This allowed the data to reveal ideas as
well as behavioural patterns, actions and events that were relevant to the purpose and
theoretical framework applied in this study. The key segments of text then underwent
deductive coding and were guided by the factors found within the social ecological model
(i.e., intrapersonal, interpersonal, environmental). Key segments of text that represented the
codes were then grouped with other similar segments of text. Analysis revealed a number
constraining and facilitating intrapersonal, interpersonal and environmental factors
influencing PA behaviour for individuals with PD. Each factor is presented as a theme with
some containing their own set of sub-themes.

Credibility and authenticity of results were addressed through different strategies,
namely triangulation, member checking, engagement in data collection, researcher
reflexivity, and thick descriptions of the results (Merriam, 2009). Based on Merriam’s point
of view triangulation of results was performed by using a variety of investigating sources
such as literature review and discussion with specialists in the field. Researchers (B.M.,
E.W., W.H,, 0.J., F.G) were invited to critically reflect namely upon possible biases,
theoretical assumptions through a bracketing interview followed by team discussions.
Member checking was ensured not only by having participants react to the transcript of their
interviews but also to certain interpretations of the data collected. Adequate engagement in
data collection allowed researchers to assess variation and particularities of data.

Results
Intrapersonal Factors

For intrapersonal constraints, participants stated how various disease-specific issues
associated with PD challenged their ability to participate in PA programs (Table 2). For
instance, participants reported being intimidated by committing to a PA program several
times per week because of their limited energy and fatigue. Participants also claimed to
experience motor-related issues such as difficulties with coordination. A participant stated
“we have limited energy. So, to commit yourself to a program two or three times a week may
be a lot... [We] may be intimidated because [we’ve] lost some physical coordination and
strength” (PD4).

Furthermore, responses from the participants indicated that the time it took to
experience relief provided by medications for treating their PD and their associated side
effects physically encumbered their ability to partake in any form of PA. A participant
claimed, “My medication [can wear off] so my balance would be off, my strength wouldn’t
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be as strong, my speed would certainly slow down... so I have to choose the right time in my
day [to be active]” (PD12).

Table 2. Intrapersonal factors influencing PA behaviour for individuals with PD

Intrapersonal constraints Intrapersonal facilitators

Lack of motivation Prior experiences of enjoyment in PA

Uncertain if PA is beneficial for PD Seeing improvements

Disease-specific issues -Improving daily functioning
-Physical limitations Wanting to maintain independence
-Fatigue -Wanting to engage in activities before
-Unpredictability of medications disease progresses

Limited knowledge on appropriate PA & PA

programs

-Lack of awareness on PA programs for PD

-Lack of awareness on PA guidelines for PD
Lack of interest in available PA/PA programs

-Lack of variety in programs and ability to
adapt programs

-Lack of understanding on programs

Participants were also constrained in their ability to pursue PA opportunities after being
diagnosed with PD because of their limited knowledge on the benefits of PA and limited
knowledge of available PA programs for individuals with PD in their community. One
participant stated, “I didn’t know at that time that [PA] was particularly good for
Parkinson’s” (PD4). When asked about taking part in other general programs available in
their community after being diagnosed with PD, such as cycling or dancing, the same
participant mentioned, “I don’t think any of those things are organized for Parkinson’s”
(PD4). The same participant was also asked about PA programs other than boxing that have
recently emerged for individuals with PD such as Tai Chi to which he responded, “Tai Chi
seems to confuse me I'm not sure how that one works” (PD4). Thus, the participant was
unfamiliar with certain types of PA programs offered for individuals with PD and did he
seem to understand them. Furthermore, the participant mentioned that he did not consider
other programs as viable options for PA. Respondents also explained that some of the
activities and programs in their community for individuals with PD simply did not appeal to
them when they were informed of these. It was described that, “...[healthcare professionals]
say there is a positive relationship between if you go dancing and dealing with your
Parkinson’s symptoms... but it doesn’t appeal to me” (PD3).

Intrapersonal facilitators to PA behaviour pertained to improvements in physical
capabilities. For instance, as a result of continued participation in PA programs such as
Boxing 4 Health, participants eventually experienced physical improvements (e.g., fine
motor skills) in themselves and in other members of the PA program. Experiencing physical
improvements appeared to serve as a motivating factor for continued participation in the
program. It was explained by a participant that:

[The improvements began] when I started exercising more [and] doing more
activities. I started to realize ‘hey, there really is some benefit here.” There’s one
example I had to [pick up a set of keys] three or four years ago [and going
through keys using my fingers in one hand was something] I couldn’t do...
Then, I started lifting weights and after [a few] months of lifting [small]
weights on each hand I discovered ‘hey I had more control over my fingers.’
(PDs5)

Similarly, another participant described how seeing others in the boxing program
improved physically became a motivating factor for members to stay involved in the
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program. She said “we can see that we can improve each time we’re [coming to program
sessions]... You can see [others in the program] improving over time and that’s very
beneficial to [motivate us to keep going]” (PD1).

In addition, participants explained that a desire to fight the disease, maintain their
physical functioning and prevent further physical deterioration caused by PD provided
sources of motivation to take part in general PA and the Boxing 4 Health program:

...the objective [of being active] is to hinder the degenerative process...
[There’s] great motivation to continue and to work hard [in the program]... We
have a real good friend that has had Parkinson’s for 15 to 20 years and he’s
quite challenged and I would rather not spend the rest of my life that way.
(PD3)

Lastly, findings suggested each participant had experiences of enjoyment in PA prior to
receiving their diagnosis of PD (Table 2). This perhaps suggests that participants were
motivated to stay physically active and seek resources on adapted PA programs after
receiving their diagnosis. A participant also stated that being an active individual prior to
receiving their diagnosis may have delayed their diagnosis of PD:

I've always been fairly physical. I played high school football and track and
hockey. After university, I did triathlons and cross country skied. I think it’s
always helped me [maintain an active lifestyle after being diagnosed]. It [also]
probably delayed my diagnosis of Parkinson’s for a few years. (PD4)

Interpersonal Factors

Participants also experienced a series of interpersonal constraints (Table 3). A lack of
promotion and adequate guidance regarding PA from healthcare professionals were among
the most notable constraints. One participant mentioned that “[my healthcare professional
said] exercise as much as you can. That was the guidelines... It didn’t motivate me” (PD3). It
was further explained by participants that healthcare professionals tend to rely heavily on
prescribing medication without considering other viable options to manage PD such as PA,
as mentioned:

[The neurologist] didn’t focus so much on exercise. He told me ‘you have to
exercise.” When you tell them about exercise, they don’t take too much
consideration of it... I had an appointment for a treatment for a stiff neck and I
asked him to reduce my [medication] dosage because I felt it was strong [and]
because [I'm more active now] and he didn’t do nothing. (PD2)

Since healthcare professionals are a prime source of information for PD patients after
receiving their diagnosis, a working knowledge of PA opportunities would be particularly
useful for those treating individuals with PD. As explained by this participant “physicians
[are] the first people who know about the diagnosis, so they should also provide the
information about the [physical activity] services available related to the disease” (PD6).

Table 3. Interpersonal factors influencing PA behaviour for individuals with PD

Interpersonal constraints Interpersonal facilitators

Lack of social support Participating with others is more enjoyable
Lack of guidance from healthcare professionals Passionate staff

-Overreliance on medication -Staff is empathetic

-Healthcare professionals’ disbelief in PA -Staff is committed

Perceived social stigma -Staff created positive environment
-Isolating one’s self -Staff is knowledgeable about the disease

-Staff adapts program activities.
Being active with similar others
-Experiencing relatedness
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-Sharing common experiences
-Receiving social support

Leveraging on previous statements, it was also suggested that healthcare professionals
may not be well-equipped for inquiring on PD patients’ PA behaviour and lack counselling
training on motivating PA behaviour, which is perhaps why participants received limited or
very broad guidelines. Participants mentioned that healthcare professionals use survey
instruments that tend to focus solely on PD related symptoms while neglecting other lifestyle
factors such as previous or current PA behaviour, and nutrition as well (e.g., whether
patients are on supplements):

I go to [a clinic] and they [have] a screening questionnaire which goes through
each stage of Parkinson’s on all of the questions to see what sort of symptoms
you have. But it doesn’t ask you specifically about exercise. I don’t think they’re
aware if that patient is taking supplements [or] if their patients are doing an
exercise program. (PD1)

Furthermore, some respondents reported lacking social support. The presence of social
support is useful for participants requiring supervision in the event that they are incapable
of navigating their environment due to their physical limitations. In particular, one
participant who experiences such physical limitations, stated how lacking social support
made her fearful that it would be a safety risk for her to engage in general outdoor PA. This
statement also indicates a potential relationship between factors influencing PA behaviour
in that lacking social support (interpersonal factor) led to a fear of being active
(intrapersonal factor):

... 'm scared of walking around in the street... [Having] someone who you can
exercise with [would be helpful]... I have a tricycle but for me to go alone on
my tricycle it’s very hard. I can do it but if I get stuck some place [it would be
hard for me to help myself]. (PD2)

It was also reported that some participants perceived social stigma from physical
symptoms related to their PD (e.g., tremors) when in public environments. Thus, it was
suggested that intrapersonal factors such as tremors may trigger the perception of
interpersonal factors such as perceived stigma. As such, participants sometimes avoided
engaging in general PA such as walking in the street to prevent others from noticing their
symptoms. A participant claimed ‘I'm not as outgoing as I once was [probably because] the
disease is awkward in public. People tend to stare at you when you’re walking in the street,
hand-quivering sort of thing. It’s almost to the point of embarrassing’ (PD11).

Moreover, some participants expressed that program staff at Boxing 4 Health was a
facilitator. Many expressed that the presence of passionate staff was a motivating factor for
continued participation. Having committed and empathetic staff that can create a positive
environment and adapt activities to participants’ needs contributed to their desire to stay
engaged in the Boxing 4 Health program. For instance, it was mentioned that ‘the most
important thing I think is that [the staff are] very caring and human beings [...] That has a
lot of merit, and most of all it [makes me want to stay] active’ (PD2). It was also stated that:

[The staff] know each and every person’s flaws and weaknesses. Like
sometimes I have a hard time hitting the heavy bag so they’ll stand up with
gloves on themselves and I tend to hit the gloves [better] as opposed to the
heavy bag... They alter that try to alleviate that so it works out quite well
individually. (PD11)

Engaging in a structured PA program, such as Boxing 4 Health, with individuals who
share common experiences allowed participants to find social support with similar others in
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the program. Members engaging in the same program described how they had formed a
community where ‘everybody is in the same boat. They're your peers... Everybody basically
has a tremor as well. It’s much more comfortable at the boxing group.” (PD11). Participants
therefore became comfortable being active in a group of similar others and developed a sense
of belonging and relatedness with other program members:

There’s this community and we come from all different walks of life. We may
have never had anything in common to draw us together as a group, but we all
have this one thing in common and I enjoy everybody else’s company. (PD3)

Another participant emphasized on perceiving the Boxing 4 Health program as an
opportune way to discuss with other individuals with PD, which is not something that she
has in other areas of her life:

I don’t have other areas of my life where there are other people with [PD] that I
can talk to... The group is developing into more [of a] social support [group] ...
You don’t usually exercise with other people with [PD]. (PD1)

Environmental Factors

One environmental constraint for participants engaging in PA programs outside of
Boxing 4 Health was a lack of time. Participants described that when they took part in other
PA programs before joining Boxing 4 Health, it was time consuming not only in terms of the
duration of the program sessions but also to prepare for the program session. One
participant explained the challenges associated with joining an adapted swimming program
and how it led to his eventual withdrawal from the program:

You arrive at two o’clock for a session. In the winter time... you've got to get in
[the dressing room] and change into your bathing suit, wait for the people in
the pool to get out, do your exercises, go in the shower, change, it just became a
hassle. (PD10)

Transportation was also identified as an issue for participants engaged in the Boxing 4
Health program, as some have had their driver’s license revoked due to their PD. Thus,
having to arrange for other forms of transportation to get to and from the program sessions
is challenging and seen as unreliable at times:

... Getting [to the program sessions] I have to [accommodate driving] and
make an appointment [with the transportation company] and it’s got to
coincide with the [program session time] and [the drivers are] normally late.
[They’re] not reliable. Just coordinating myself and finding a way to get there
was a bit of an obstacle. (PD10)

Another environmental constraint mentioned by participants included the fact that the
variety of activities offered when engaged in programs prior to their commitment to Boxing
4 Health were lacking to the point where they became redundant and made participants feel
lethargic. A participant described their experience with programs incorporating routine PA
and exercises (e.g., getting up from a chair) to increase participants’ physical abilities as
boring. It is also described that, despite staff dividing members of the program into low and
high functioning groups, it remained unappealing;:

There’s a city run exercise [program that] do a routine of exercises that are
targeted towards [PD]... But, with that I found it’s exactly the same exercise,
exactly the same instructor, [and the] same audience. It became really boring
and I talked to the instructor one time and she said “you’ve got to adjust for the
capabilities of the group. You have people who are reasonably fit and can do
the exercises at a moderate pace. You have others who are at the other end of
the scale who are barely able to get out of a chair.” They did split the group so
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that beginners were in one group and people who are more capable in another
group, but even with that I found it boring. (PD10)

Among environmental facilitating factors, participants stated that having access to
various resources (e.g., books, internet, media, and seminars) on the benefits of PA for
individuals with PD after receiving their diagnosis of PD prompted them to seek options for
increasing their PA behaviour (Table 4). One participant explained how her desire to
increase the intensity of her exercise was initiated after having read on how PA can benefit
individuals with PD such as improving their motor and cognitive skills. Incidentally,
understanding the benefits of PA for individuals with PD also motivated them to maintain
their independence by offsetting the symptoms of their disease through PA. A participant
stated ‘T had read about how exercise can help with improving motor skills, maintaining
motor skills, and cognitive skills, and I wanted to increase the intensity of my exercise so
that I could maybe help prevent deterioration’ (PD1).

Table 4 Environmental factors influencing PA behaviour for individuals with PD

Environmental constraints Environmental facilitators
Staff does not adapt general PA programs for Exposure to non-traditional PA opportunities
persons with PD
-Lack of variety in the program
Lack of time
-Schedule conflicts with appointments
-Program takes up a lot of time

Access to resources on PA/PA programs
-Reading how PA benefits PD in books and
the internet
-Attending seminars

Transportation PA/PA programs are accessible
-Inability to drive -Activities can be done in any environment
-Difficult to find driving accommodations -Transportation can be easily arranged to the
program

Another facilitator to committing to the Boxing 4 Health program was accessibility to
the programs. For instance, Boxing 4 Health offers a transportation service while other
participants take it upon themselves to arrange transportation to and from program
sessions, as stated, “I have arranged [transportation] to and from program sessions. It picks
me up and brings me back home” (PD2). Additionally, given that the Boxing 4 Health
activities take place indoors, it was seen as convenient as this keeps adverse weather from
inhibiting participation. A Participant explained that ‘boxing seems to be convenient and
you can do it indoors’ (PD4).

The last environmental facilitator described by participants was being exposed to non-
traditional PA programs for individuals with PD, such as the Boxing 4 Health program.
Being encouraged to engage in boxing which is considered somewhat outside of the norm
for PA programs, personal activity pursuits, as well as participants’ comfort zones. As such,
this may have sparked curiosity in wanting to inquire and learn more about the program.
Gaining more information on the program seemed to encourage participants to seek out the
new activity that was previously unknown to them, as described:

[When I first heard about the program] I said, ‘[boxing is] not something that I
followed strongly,” until [a staff member] came to our [support] group session
and did a presentation and I said ‘well that’s something I should try.’...It’s a
different PA. ['m] trying something new and I think that’s good for [me
physically [and] mentally. (PD5)

Discussion

To maintain the health, mobility, and independence that can be lost as a direct result of
PD, it is imperative for individuals with PD to take part in PA activities. This study identified
factors influencing PA behaviour for individuals with PD using the social ecological model.
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Results indicated that individuals with PD experienced numerous constraining and
facilitating factors to PA behaviour at every level of the social ecological model. Intrapersonal
constraints centred around doubts that PA is beneficial for individuals with PD, lack of
interest in PA programs, and disease specific issues whereas, intrapersonal facilitators
consisted of previous experiences of enjoyment in PA, seeing physical improvements, and
the desire to maintain independence. Interpersonal constraints discussed were a lack of
social support, and perceived stigma whereas, interpersonal facilitators included passionate
PA program staff and participating in PA programs with other individuals with PD.
Environmental constraints revolved around PA programs failing to adapt and accommodate
program activities for individuals with PD, and lack of time while environmental facilitators
highlighted exposure to a non-traditional PA program, access to resources on PA, and
accessibility to PA programs.

Several themes in this study are consistent with previous research. For instance,
constraining intrapersonal, interpersonal, and environmental factors such as disease-
specific issues, lack of support from healthcare professionals, perceived social stigma, and
lack of time (Caap-Ahlgren & Lannerheim, 2002; Khalil et al., 2016; Ravanek & Schneider,
2009; Thordardottir, Nilsson, Iwarsson & Haak, 2014) have been uncovered in the past.
Facilitating intrapersonal and interpersonal factors highlighted in this study reported in
previous studies were, wanting to maintain one’s independence, social support and
encouragement from family and program staff, being active among similar others, and
seeing improvements in daily functioning (Crizzle & Newhouse, 2012; Khalil et al., 2016).

New understandings can be derived from this research which extend on previous
knowledge when it comes to intrapersonal factors related to disease-specific issues. Previous
studies had yet to examine how medications taken by individuals with PD could constrain
PA behaviour. It was described by participants how the time of day at which medications
were taken prior to PA engagement and the unpredictability of how they will react to the
medications can physically encumber them. Specifically, if medications were to wear off,
they would lose strength and coordination, making it harder to engage in PA. Another
interesting intrapersonal factor preventing PA participation was a lack of knowledge on the
benefits of PA for individuals with PD. These individuals may have developed the belief that
being physically active is potentially detrimental to those with their condition leading to a
hesitance to engage in PA and decreased PA behaviour after receiving one’s diagnosis.
Strategies for educating individuals on the benefits of PA for individuals with PD, such as
providing patients with resources, should be practiced more prevalently, especially by
healthcare professionals who are often their main source of information.

Further understandings on interpersonal factors pertaining to lack of support from
healthcare professionals also arose from our findings. For instance, it was explained by
participants that healthcare professionals may be less equipped for aiding individuals with
PD on managing symptoms and issues related to PD through PA compared to
physiotherapists and staff from adapted PA programs. As was described, clinicians (e.g.,
neurologists) use survey instruments to gain insight on patients’ PD symptoms that may lack
items regarding PA lifestyles and behaviour. As a result, neurologists may overlook
discussing disease prevention strategies that involve PA and exercise during clinical visits
with PD patients. Some participants reported that their neurologists recommended PA,
though in these cases they failed to provide adequate guidance and detailed information
regarding appropriate opportunities or programs. The lack of appropriate instrumentation
to gather information on PD patients’ PA behaviour may be an important factor to consider
for improving how PA is promoted by neurologists in the future.
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Research in the past has indicated that patients living with chronic conditions and who
receive adequate information on PA and exercise from physicians are more likely to be active
when comparing to those who do not receive similar information (Khalil et al., 2016; Yardley,
Donovan-Hall, Francis, & Todd, 2007). Researchers have also emphasized the importance
of physicians having a more significant role when it comes to encouraging individuals with
PD to become more active, given the perceived importance of their advice on the benefits of
PA (Tomlinson et al., 2012). The findings of this study support the idea that neurologists
should have a greater role when it comes to promoting PA for individuals with PD, our
findings suggest that neurologists may not have the means to do so in an effective manner.
One strategy for better promoting PA behaviour for individuals with PD is to increase
referrals to physiotherapists as they have adequate resources and knowledge to guide
patients towards appropriate PA opportunities and programs. Having neurologists refer
patients to physiotherapists immediately after receiving their diagnosis has been associated
with preventing early complications from falls and being sedentary (Keus et al., 2007).
Similar conclusions on the lack of referrals to physiotherapists from neurologists are
brought up in Khalil et al.’s (2016) study. However, Khalil et al.’s (2016) interpretations
regarding physiotherapy referrals stem from the lack of available neurologists. Therefore,
this leads to referring patients to physiotherapists to relieve neurologists’ workload, while
the current study supports neurologists working in tandem with physiotherapist for the
benefit of their patients with PD.

Moreover, another important interpersonal constraint to PA was perceived social
stigma. Participants of this study explained how they believed that their visible PD
symptoms attracted the attention of others and made them feel exposed when engaging in
public environments. These findings are consistent with previous research (Caap-Ahlgren &
Lannerheim, 2002; Thordardottir et al., 2014). Also, the importance of social interactions
with others in a group PA program and being active with other individuals with the same
disease is highlighted here as a significant factor for continued participation in a PA
program. These individuals are familiar with the challenges of living with PD and interacting
regularly with each other offers an opportunity to feel a sense of belonging and relatedness.
In such an environment, participants (and staff) encourage each other and feel as though
they can share their experiences with other members in the program.

Another intrapersonal facilitator voiced by participants in this study was seeing
improvements in physical functioning. Previous studies have also found this to be a
motivating factor to stay engaged in PA (Crizzle & Newhouse, 2012; O’Brien, Dodd, & Bilney,
2008). Participants reported recognizing the importance of maintaining their engagement
in the boxing program once they noticed physical improvements when performing routine
tasks in their daily lives. Eriksson, Arne, and Ahlgren (2013) also bring in a social aspect to
this theme explaining that seeing improvements in one’s self and in others that they
participate with can strengthen their beliefs in their capacity to be successful in managing
their PD and in turn motivate them to continue participating in the program.

This study also considers factors influencing PA behaviour for individuals with PD once
they are already engaged in a structured PA program. Having staff who can create a positive
environment and provide continuous reassurance and support in early stages of
participation, as was described as an integral interpersonal facilitator by respondents, can
keep participants from withdrawing from the program before they have the opportunity to
notice or experience physical improvements (van Nimwegan et al., 2011).

The inability to adapt program activities to the needs of participants or introduce new
program activities were included as environmental constraints. Participants explained that
PA programs they engaged in prior to Boxing 4 Health often lacked in the variety of activities
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that were offered to the point of them becoming redundant and unappealing. It is therefore
imperative to have staff that are knowledgeable about PD so that they can adapt program
activities to the symptoms and needs of participants. Adapting program activities and
introducing new activities is a strategy provided in this study and one that was proposed by
participants. Tailoring programs to individuals is common practice when dealing with those
who vary in their level of physical functioning (Sanchez-Lastra, Ayan, Sener & Cancela,
2020). This not only ensures that participants adapt to the program but can also be the
critical element for increasing or decreasing their level of enjoyment and motivation to
continue in a PA program (O’Brien et al., 2008).

Although this study sought to identify relationships between factors influencing PA, few
relationships were discovered. Only one relationship was highlighted. For instance, it was
found that the interpersonal constraint of lacking social support triggered an intrapersonal
constraint of fearing for one’s safety when being active as those companions could help if the
individual is injured or loses the ability to move. As such, it may be more advantageous to
focus on developing interventions targeting single factors or single types of factors over
multilevel factors. Future research should continue to look at existing relationships between
factors and how these influence PA behaviour for individuals with PD. Findings on the
relationships between social ecological factors has theoretical importance as it helps us
further understand how these facets of the model can be mutually interdependent.

Individuals with this study were all active prior to being diagnosed with PD and continue
to be motivated to be active today. Findings of this study therefore appear to align with the
concept of self-efficacy (Bandura, 1977). Specifically, participants had active lifestyles prior
to being diagnosed with PD and thus, past performance accomplishments (Bandura, 1977)
or pleasurable experiences with PA in the past seemed to have an important role in
participants desire to carry out a course of action (Bandura, 1977) and pursue or maintain
PA participation post-diagnosis. Participants were resilient in finding viable PA
opportunities despite facing the setback of being diagnosed with PD, as well as experiencing
symptoms related to PD. The qualities of these participants therefore demonstrate that
individuals with PD can be self-efficacious and maintain an active lifestyle despite being
affected by PD.

Limitations of this study must be acknowledged. The geographical scope of this study is
limited as participants were mainly recruited from a program in one municipality. Only two
participants were recruited from the NeuroLogic clinic compared to the 10 recruited from
Boxing 4 Health. Thus, not as much data were collected pertaining to individuals who are
not currently engaged in and struggling to find PA opportunities. The sample included more
males than females making an unbalanced distribution of gender, which leads to a sample
that is not entirely representative. The qualitative data collection process also relies heavily
on participants’ memories of past events, behaviours, and perspectives. However, memory
can be inaccurate at times and subject to considerable distortion (Leedy & Ormrod, 2013).
For example, it may have been more difficult to recall challenges to engaging in PA for
participants who received their diagnosis 15 years ago compared to those who have been
recently diagnosed. Consequently, this may have compromised some interpretations made
by the researchers during the analysis process and the validity of the findings.

Something that was not looked at in this study was whether participants’ experiences
with constraints and facilitators were impacted by the amount of time that had passed since
they had been diagnosed with their condition. Though data concerning how long it has been
since participants were diagnosed was collected, the effect this has on their experience of PA
related constraints and facilitators was not examined. It is reasonable to suggest that
participants change over time in terms of their psychological relationship with PA in light of
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their health and that those who have spent more time participating with their condition may
have developed a more substantial set of coping mechanisms than those who have more
recently been diagnosed. Future research should look into this due to the useful knowledge
this can provide to theory and practice on how length of time since diagnosis influences
participant’s experiences of PA. In addition, this study did not utilize the Unified Parkinson’s
Disease Rating Scale (UPDRS) to determine the level of disability of participants. Rather,
the researchers explored the PA experiences for individuals with PD. Using the UPDRS to
classify participants would have helped associate specific factors to participants based on
their classification of UPDRS.

Perspectives

The findings of this study provide us with further understandings on factors influencing
PA behaviour for individuals with PD. The application of the social ecological model helps
us with classifying factors influencing PA behaviour for individuals with PD as well as
identifying what types of factors are experienced the most. Participants experienced a
greater amount of intrapersonal constraints; however, a particular emphasis was held on
healthcare professionals’ role in promoting PA as this appeared to be one of the most salient
themes. This study is also different than previous research as it identified strategies for
promoting PA behaviour for individuals with PD based on participant responses when
discussing constraints that they experienced. Future research should examine how the
findings generated from this study can be applied to develop and implement interventions
designed to initiate and maintain PA behaviour for individuals with PD.
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