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Abstract: Physical inactivity contributes to over 800,000 deaths annually. Numerous non-pharmacological
interventions provide a route to address this behavioural risk factor linked to the growth of non-
communicable diseases. Here, we consider a nature-based intervention, specifically group outdoor
health walks (GOHW), as a non-pharmacological intervention to increase physical activity and contribute
to health and quality of life amongst older adults. We used the theoretically grounded Capability, Oppor-
tunity, Motivation, and Behaviour (COM-B) model as a lens to examine interviews with participants in a
GOHW with an activity tracker and signposted by health clinics in Scotland, UK. Analysis identified
capabilities, opportunities, and motivations, their impact on behaviour, and perceived physical and men-
tal health. The application of the COM-B model to intervention evaluation allowed us to examine two
separate behaviours, that of (i) engaging with the intervention itself, and (ii) incorporating the behaviour
into one’s life that the intervention targets. Analysis identified emerging capabilities, opportunities, and
motivations that supported additional health-promoting behaviours, including increased time outdoors
in nature and leadership to self-organise continued group walks. We offer insight into the design of
nature-based interventions to effectively engage older adults with chronic health conditions and foster
personal behaviour change for health and well-being.

Keywords: public health; prevention; non-pharmacological intervention; behaviour; physical health;
mental health; green space; chronic health conditions

1. Introduction

Chronic noncommunicable diseases (NCDs) account for over 70% of deaths world-
wide [1,2]. Governments in both the Global North and South are therefore faced with many
pressing public health concerns associated with modern forms of living [3]; these include
increases in chronic depression, obesity, cardiovascular disease, stroke, respiratory diseases,
and diabetes, among others [2]. In Scotland, as in many countries, the population is ageing,
a trend predicted to continue [4] with a concomitant increase in the prevalence of multiple
health conditions [5]. Both preventive measures and treatments are needed to improve
peoples” health and quality of life while reducing the cost of healthcare demands [6,7].

Four modifiable behavioural risk factors have been linked with the growth of NCDs,
namely: lack of physical activity, tobacco use, excessive alcohol consumption, and poor
diet [8]. This paper addresses physical inactivity, which contributes to over 830,000 deaths
annually [2]. Numerous non-pharmacologic interventions (NPIs) seek to promote physical
activity [9,10], yet all face the challenge of promoting engagement with the intervention
and determining whether the intervention affects the behaviour of interest. The behaviour
change intervention model proposed by Michie et al. [11], with its focus on capabilities,
opportunities, and motivations, and their impact on behaviour (COM-B), provides a useful
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lens for examining such challenges. We consider here the potential of nature-based inter-
ventions, specifically group outdoor health walks (GOHWs), to increase physical activity
and contribute to health and quality of life amongst older adults. We use the COM-B model
to examine interviews with participants in a GOHW combined with an activity tracker and
signposted by health clinics.

1.1. Nature as an Intervention for Health and Well-Being

While the health benefits of physical activity are fairly well understood [12], linking
physical activity to time spent outdoors may increase these benefits. Various systematic
reviews have suggested causal links between time spent in nature and reduced levels of
obesity [13], reduced cardiovascular mortality rates [14], and reduced levels of diabetes
amongst older people [15]. For older adults, spending time in public green spaces has
been found to lead to significantly lower anxiety and depression levels, and significantly
higher relaxation and contentment levels [16]. Lab- and field-based experimental studies
have demonstrated independent physiological and psychological effects of the outdoor
environment over and above those of physical activity, with physical activity in a pleasant
natural setting conferring greater benefit than in non-natural, built-up settings [17-19].
These effects can further promote healthy behaviours by boosting motivation to engage in
physical activity and reducing perceptions of effort [20].

Policymakers are also aware of the benefits of spending time in green spaces. For exam-
ple, in the UK, Public Health England’s [21] report highlights the need to improve access to
green spaces for health reasons. Across Scotland, local councils are developing Green Space
Networks aiming to protect and enhance green spaces within their boundaries for multiple
benefits, including health (e.g., [22,23]. The use of green spaces is, however, unequal and
varies by age, gender, cultural background, and socioeconomic circumstances [24-26].
Despite the aforementioned benefits of green space use, the capacity of older adults to
engage in outdoor activities may be reduced with age and they may struggle to access
outdoor natural settings [27,28].

Nature-based interventions (NBIs), which can be understood as activities or strate-
gies to improve health and well-being through engaging with nature [3], are becoming
increasingly accepted and have been prescribed by health departments [29]. Examples of
NBIs include forest bathing [30,31], care-farming [32,33], wilderness therapy [34], green
gyms [35,36], and outdoor exercise groups [37,38]. These NBIs can be either preventative or
therapeutic depending on the health of the individuals involved. Another attractive feature
of NBIs is that a single activity can provide multiple physical and psychosocial benefits
(e.g., [35]). As aresult, “when scaled up, [NBIs] could have significant and cost-effective
implications for population health” [3] (p. 140).

Group outdoor health walks (GOHWs) are NBIs that are “short, safe, social, local, low
level, led walk[s]” [39]. GOHWs can provide older adults with the opportunity to engage
both with the outdoor environment and be active in a group setting. Specific benefits
associated with organised walking groups include improved physical well-being (increased
cardiovascular health; [40]), improved social well-being [28], as well as psychological and
spiritual well-being [3,7,41].

1.2. COM-B Model as a Way to Understand NBI Behaviour Change

In general, NBIs aim to improve health and well-being outcomes for participants.
Many will seek to do this by promoting behaviour change such as walking or taking part in
other activities in a natural environment [3]. However, studies evaluating the effectiveness
of NBIs demonstrate a great deal of heterogeneity in the outcomes measured [29,40], and
behavioural change may be assumed rather than explicitly measured as an outcome. Recent
reviews have highlighted the need to bring a behaviour change perspective to the study of
NBIs [42,43].

Michie et al. [11] synthesised 19 different behaviour change models to develop an
integrative framework for use in testing, evaluating, and improving interventions. At
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the core of this framework is the COM-B system (Figure 1) which recognises behaviour
(B) as an outcome of the interaction between an individual’s capabilities (C), external
opportunities (O), and an individual’s motivations (M). This system acknowledges the
centrality of motivation, combining it with “the minimum number of additional factors
needed to account for whether change in behaviour would occur” [11] (p. 4).

The COM-B System

Capability

|

atio J Semmm—) Behaviour

COM-B — Capabilities, Opportunities,
Motivations, and Behaviours

Opportunity

Figure 1. The COM-B model—a framework for understanding behaviour (reproduced from Michie
et al. [11] under open license CC by 2.0).

Capability can be understood as an individual’s physical and psychological ability to
carry out an activity. Opportunity refers to features of the physical environment as well as
determinants at a societal or community level that constrain or enable participation in a
certain activity. Motivation includes both the conscious (e.g., goal-oriented planning) and
subconscious (e.g., emotional, habitual) mental processes that influence behaviour. The
COM-B model provides sufficient flexibility to allow for comparisons to be made across
various interventions designed to affect people’s behaviours. While it is increasingly used
to study many NPIs, it has yet to be applied to NBIs for adults, such as GOHWs.

1.3. Study Focus

One challenge with NPIs, including NBIs, is discovering ways of effectively engaging
people in the intervention. Another significant challenge is knowing whether the interven-
tion actually leads to incorporating the behaviour of interest into one’s life. Thus, a clearer
understanding of the drivers for engaging in NPIs/NBIs and for changing behaviour would
help identify worthwhile interventions and desirable improvements.

The application of existing behaviour models, such as the COM-B, to intervention
evaluation allows us to examine two separate behaviours, that of (i) engaging with the
intervention itself, and (ii) doing the behaviour that the intervention targets. The aim of
this study was to qualitatively explore how the COM-B model can offer insight into the
experience of older adults in a GOHW seeking to increase physical activity for health gain.
The research questions that guided this study include:

1. How do antecedent capabilities, opportunities, and motivations (COMs) affect engag-
ing in a GOHW?

2. How does programme engagement develop emergent COMs that affect ongoing
physical activity?

3. How do these emergent COMs affect other health-promoting behaviours?
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4. How does the chain of antecedent and emergent COM-Bs affect health and well-being
among older adults with or at risk of NCDs?

2. Methods
2.1. Research Design

We adopted a qualitative approach using an instrumental case study design [44]. The
research was conducted in rural Scotland (UK) and was designed to enable a group of older
people to detail their experiences of taking part in a GOHW through their own stories.
Using the lens of the COM-B model to examine older peoples’ capabilities, motivations,
and external opportunities, we provide nuanced descriptions [45,46], along with interpre-
tations [47], to promote understanding of older peoples” behaviour change in relation to
group health walks that take place outdoors.

2.2. Recruitment Process

There are currently two national parks located in Scotland (UK), one of which is the
Cairngorms National Park. The Active Cairngorms Strategy, which promotes the use of the
Park for physical activity ran a 12-week GOHW (from July to October 2017) monitoring
participating individuals’ physical activity using an activity tracking system. The goals
were to increase physical activity and to engage with local doctors’ surgeries to signpost
patients to the walks. Participants were recruited to the activity tracker GOHW through
posters on community notice boards and leaflets were placed at the doctors” surgeries and
distributed door to door. In total, eleven people completed the 12-week GOHW.

All participating walkers were made aware of this qualitative interview study by the
walk leader. The walkers invited a project researcher (KNI) to join a walk and post-walk
social time as a way of meeting potential participants and giving them further details of the
research (such as the purpose of the study, intended use of data), as well as to experience
a walk with them. For this study we sought to include all walkers who had taken part in
the activity tracker GOWH, thus there were no exclusion criteria. Of the eleven potential
participants, eight agreed to take part in the study. Reasons the other three potential
participants did not agree to take part in the study related to ill-health. Another participant
who joined the activity tracker GOHW part-way-through was also recruited for this study.
Ethical approval was sought and granted by the James Hutton Institute’s Research Ethics
Committee (119-2017).

2.3. Participants

The nine participants all lived in the same village located within the National Park.
The age range of participants was from 50 to 80 years old. Three lived alone (two widowed,
one single) and the remaining six were made up of three couples. Five participants were
female and four were male. All were white British.

2.4. Data Collection

In April 2018, eight interviews were conducted (by KNI); seven of these were individ-
ual and one was paired (participants P6 and P7). During this time, the interviewer also
participated in a second GOHW and the subsequent after-walk social time to gain further
appreciation of the group and the geographic context. Interviews took place in a mutually
agreed and quiet location. The interviewer reviewed the participants’ information sheets
and consent forms, answered participants’ questions, and obtained written consent prior
to commencing the interview. The semi-structured interview schedule consisted of open-
ended questions with prompts that focused on how the GOHW had impacted their current
behaviour. To break the ice, every participant’s interview began by asking them to share
a story about the GOHW that was special to them. The schedule more specifically asked
questions about recruitment and what motivated them to join, how they got involved, and
whether there were any barriers to them joining. The next section explored their experience
with and use of the activity tracker. Section 3 was focused on the locations of the walks and
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participants” experiences, including being outside in nature. In the final set of questions,
participants were asked to tell the interviewer anything else about the walking programme
that was important to them and how the programme might have impacted their lives after
the 12-week activity tracker programme had ended. Most interviews took around 50 min
but ranged from 26 min to 80 min.

2.5. Analysis

The interviews were audio-recorded and anonymised prior to verbatim transcription.
The interview transcripts were analysed through a process of in-depth thematic analysis [48].
NVivo (version 12) was used to create an initial coding frame based on the interview
questions and existing GOHW literature (e.g., [7,41]. Further codes were added as they
emerged in the analysis. We thus incorporated both a researcher-anticipated (etic) and
participant-derived (emic) approach to data analysis [49]. The process began with the
coding of one interview by two researchers (KNI, MC), the development of consensus, and
the independent application of resultant codes to the remaining transcripts (KNI, MC, DF).
In keeping with our public health interest in how interventions affect behaviour change
such as the adoption of physical activity, we recoded the data using the lens of Michie
etal’s [11] COM-B model. We employed high-level codes of Capabilities, Opportunities,
and Motivations (Table 1), and the data were then systematically analysed using the COM-B
frame (KNI, SLW, DF).

Table 1. Definitions for our application of COMs associated with the COM-B Model of Behaviour
[11] for data analysis. COM-B—Capabilities, Opportunities, Motivations, and Behaviours. COMs—
Capabilities, Opportunities, and Motivations.

COM-B Model Component Definitions

COMs

Capability

Opportunity

Motivation

Components Definition

Physical Determined by a person’s fitness or physical limitations
Psychological Determined by a person’s thought processes

Physical Afforded by the physical environment

Social Afforded by the social and cultural settings

Reflective Driven by premeditated thoughts and plans

Automatic Driven by emotions and habits

2.6. Validity

We used several methods to ensure the validity and credibility of our analyses [50].
The first was having the interviewer spend time in the field with the participants by
accompanying them on walks and to the after-walk social time on two separate occasions.
This greater understanding of both the participants and the social and geographical context
of the walking programme was brought to the coding discussions. We complemented this
procedure with three researcher-based validity practices. First, we acknowledge our bias
towards a public health point of view in this particular analysis. We expressly chose an
existing behaviour change model, the COM-B, and applied it to our data. As we did this, we
continuously sought both confirming and disconfirming evidence from the interview data.
Finally, throughout our iterative analysis, we employed triangulation through discussion
and consensus building among four researchers from differing disciplines: environmental

psychology, medicine, and geography.

3. Results

We structured findings by the components of the COM-B system with an additional
section identifying associated health and well-being experiences. In discussing aspects of
participants’ capabilities (C), opportunities (O), and motivation (M), we looked at both those
that were present to bring individuals into the GOHW (antecedent) as well as how these
changed or new ones emerged (emergent) through experience with the GOHW programme.
Figure 2 provides a visual representation of this antecedent and emergent nature of the
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COM-B model amongst the individual elements to inform emergent behaviour as well as
health and well-being.

Proposed Model of COM-B Systems for GOHWs

Antecedent COM-B System Emergent COM-B System Outcome

More
Physical Activity

Engage with New \ More Health &

Capability

Motivation

Opportunity

New
Capabilities

GOHW Motivations | Time in Nature Wellbeing

ELG
Leadership Role

COM-B— Capabilities, Opportunities, Motivations,
and Behaviours
GOHWs — Group outdoor health walks

New
Opportunities

Figure 2. Arrows illustrate relationships within and between antecedent and emerging COM-B
systems. GOHW stands for Group Outdoor Health Walk. (Diagram created by SLW and KNI;
informed by [11,51]).

3.1. Physical Capabilities

The capacity to physically engage in a given behaviour refers to the physical skills,
strength, and stamina of the individual. In this case, participating in GOHWs requires
some level of strength, stamina, and ability to walk.

3.1.1. Physical Capabilities—Antecedent

When describing their physical capabilities before joining the GOHW, participants
spoke about their lack of fitness, advancing age, decreased strength, and/or health setbacks
that limited being physically active. One participant described others in the group as either
“walkers”, or “one or two who are not”, and a lot who were “real hardened walkers that
have been to the top of the hills in their young days but are just not fit anymore” (P1).
Another confirmed, “I used to be a long distance walker anyway. I used to do up to 25 miles
..., but I'm getting a bit old for that now” (P5). Another admitted, “my body is so decrepit
anyway. That was another reason for going on the group, to strengthen my legs more than
anything else” (P2).

Some had health issues that limited their physical abilities prior to joining the walks.
Such health issues included participants who had experienced a series of falls and others
who were recovering from operations. Summing up their collective previous physical
capabilities, one participant remembered a recent walk with a steep incline, “I think if we’d
done that walk at the beginning . . ., thinking back. . ., I think there would have been quite a
few saying, ‘I've had enough’” (P3).

3.1.2. Physical Capabilities—Emergent

As participants progressed through the weeks with the outdoor group walks, their
changing physical capabilities became evident. One participant observed:

The chap across there, he used to walk to the letterbox here and back. He’s never
walked any further than that. Since the walk, he’s been walking two miles. ...
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[and] I got to the stage where I thought, ‘This is really good, I'm glad we did this
because it’s made a big difference’. .. I walk more now than I did. (P4)

Changed physical ability is demonstrated in another participant’s comment, who
noted that “when we were going for walks together we were finding, ‘hey, look, that has
helped’. We can actually push ourselves a bit more” (P3). Another walker (P2) described
herself initially as “at the tail end” of the group “puffing away” and “wondering at that
stage whether I had actually done the right thing”. She subsequently observed that, over
time, “as we all became slightly stronger, we’d go further afield”.

This same participant (P2) reflected on another walker’s changed physical ability:
“She’s got a breathing problem, but even she was astounded that ... She walked the whole
length without stopping once and she was just over the moon that she’d managed to do
that”. These observations were echoed by another walker who observed “the three miles
doesn’t seem like three miles now” (P9). Collectively, these comments are suggestive of
how group members’ physical capabilities had improved significantly during the course of
the repeated GOHW .

3.2. Psychological Capabilities

This aspect of capabilities focuses on participants” psychological capacity to engage
in joining a walking group in order to increase physical activity. Psychological capacity
might include knowing that a behaviour needs to be modified and why, what is involved in
making these changes, or how to do the behaviour. For this GOHW, there was awareness
of the need for physical activity yet a lack of awareness of places to walk. Over time,
participants gained more knowledge about walk location, how to navigate being physically
active outdoors, and developed more understanding of their own physical capacities.

3.2.1. Psychological Capabilities—Antecedent

Several participants spoke of being aware of the need to be more physically active.
For example, one walker highlighted this in their observations about the GOHW: “I said
[to a friend] that I felt [the walking group] would be quite good; anything that wasn’t too
strenuous to start off with I would be interested in....” (P2).

Additional insight into participants’ pre-walk knowledge comes through comments
such as “quite a number of our group had never been outside the village. . .in a car, yes, but
not walking” (P5). This suggests a lack of knowledge about areas for walking other than
within the village where participants lived. One participant spoke of this in terms of how a
lack of familiarity and comfort might influence one’s willingness to go out walking in a
more natural area:

...some of the people are happier to walk around the village because they don’t
have to confront that element of if there was nothing around about they were
familiar with. . . I feel comfortable in that [natural] environment but if you haven’t
done that before, its not part of your comfort zone, and we’ve all got comfort
zones. (P8)

3.2.2. Psychological Capabilities—Emergent

Participation in the GOHW developed psychological capabilities in several ways.
First, there occurred an “expanding [of] our knowledge within the area. . .and [an] opening
[of] one’s mind” (P3). Comments about the walks, such as “we’ve never been down here
before” (P4), illustrate this growing awareness of places for walking in the local area. This
same participant described how they would “try to go and maybe do the reverse or.. .cut
through a different way” (P4), demonstrating a growing sense of mental flexibility in their
understanding of how the walks could be utilised to support increased physical activity.
Participants would also ask one another to suggest walking routes that the group could try,
such that an informal sharing of information developed between the walkers. As a result,
participants were building an understanding of effective ways to engage in being more
physically active through outdoor walking. This expansion of knowledge was not only
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about where to go for a walk but also about the natural environment, such as the difference
between a male and female holly tree.

A second psychological capability emerging from GOHW participation pertains to
being able to navigate one’s way around outdoors, assess the terrain and length of the walk
for difficulty, and be prepared for the elements. Participants often spoke of these in light of
other’s abilities. For example, one participant described how the length of a walk could
be reduced; “if some people wanted to go shorter, there’s a little picnic area that you can
just. ..go to the picnic area and come back” (P1). The importance of having the knowledge
and skills about spending time outdoors was also highlighted in relation to changeable
weather. One individual described this in terms of:

I would be one that respects the nature that we're in. While [Scotland] is a
beautiful country. .. [the weather] can also turn... . there is nothing worse than
thinking, ‘Oh, it’s a lovely day, I don’t need a coat today’, and you're half an hour
from anywhere and all of a sudden you get hit by something. (P3)

One participant commented that venturing beyond areas that were familiar might
be difficult for some, observing that “some people could not find north or south without
a compass to tell them” (P8). This hints at the importance of building knowledge and
skills associated with finding one’s way around the environment or at least going with
someone who does have this capability (“as long as they’ve got somebody to point them in
the direction” [P8]).

A third psychological capability emerging from the interviews was about developing
greater awareness and knowledge of physical activity and how this relates to one’s own
body. This relationship was understood in terms of both need and ability. One participant
spoke of reaching a point of “know[ing] if I'm not doing enough exercise, so I get up and
go” (P9). Regarding ability, one individual noted that they were now able to “get a mental
reference to approximat[e] how far walks are. [For example] just doing round the field
close to me won’t be enough [for 2000 steps] but perhaps going in the woods and coming
out back around in a circle will be” (P3). These comments point toward the emergent
knowledge and skill for assessing one’s physical activity levels and how one might be able
to increase it. In both instances, this growing psychological capability fosters engagement
in the behaviour of increasing one’s physical activity.

3.3. Physical Opportunity

This element considers factors within the external environment that support or restrict
engagement in the targeted behaviour. Key physical opportunities that were supportive of
behaviour encompassed in the GOHW include the use of an activity tracker, level terrain,
good weather, pathways available, the environment around the pathways, and cars to
access some pathways. There were a few mentions of physical barriers that could hold
walkers back or had to be surmounted, including difficult terrain, bad weather, and risk
from cars or bicyclists.

3.3.1. Physical Opportunities-Antecedent

The physical geography of the participants’ local areas was an important aspect of
physical opportunity for engaging new walkers. These walkers tended to start with walks
around the village that were flat and closer to home.

A unique part of this GOHW was that participants were given an activity tracker,
providing a new physical opportunity for measuring and prompting physical activity. As
one person acknowledged, “...the little thing. . . was handy. It shows you how many steps
you’d do and you can increase it to your own fitness” (P5).

3.3.2. Physical Opportunities—Emergent

As the weeks passed, group members encountered physical opportunities that sup-
ported their personal physical activity and/or that supported or hindered more challenging
group walks. Weather, for example, could be a physical reality that interfered, whether
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rain or sudden snow, or an opportunity, if the weather was better. One walker commented,
“We meet up and if the weather’s atrocious we just have a coffee.. .. Particularly during the
winter” (P3). Another walker had reached the level of getting out for a walk every day, but
not in the rain:

Most days, yes [I go for a walk]. I mean, if it’s pouring with rain, I don’t go.
I’'m not that enthusiastic (laughing). No. If I get caught out in the rain, that’s a
different ball game. (P5)

As the walkers ventured farther afield on their own, they encountered other physical
barriers, such as cars and bicycles. One participant commented “...providing it’s [the walk]
not in the street; cars don’t exactly [slow down]” (P9). This same individual expanded
further, noting that “These bicycles, they don’t have bells or anything, and they come up
behind you and you don’t hear them. So, you have to be aware of that”.

After becoming involved in the walking group, the physical geography of local areas
was an important physical opportunity for promoting further physical activity and getting
outdoors either alone or with the group. Mostly flat, well-maintained pathways with
appropriate rest stops were key for adding walks to the repertoire of options each week.
One person identified a new physical opportunity for the walk group because of a newly
built path:

They just built a new path. Before, it was very treacherous. .. It was slippery
sometimes and muddy but since they put the new thing in, we’ve done that twice
now. (P4)

With time, the group took on more challenging terrain:

I think that [route] took us over more different terrains as well which were ...
difficult walking: with large stones that you're walking on that were moving, so
you thought, ‘yes, okay [I can do that]’. (P3)

The extended quote below gives a good picture of the characteristics of pathways and
spaces for walking that make them a good physical opportunity for the whole group:

.. .there are possibilities for everybody to be catered for and do slightly different
walks. ... [Another place is] open and it’s straight and it’s long, and sometimes
there is a circular bit you can do, but if we are not feeling as fit as that we’ll go a
bit and go back the same way and get back to the car, but it needs a car. (P9)

This comment from P9 also points out that these physical opportunities often require
another physical opportunity: a car to get to the place. This statement contrasts with the
village walks that are available all the time.

Part of the available physical opportunities includes the particular environment in
which one is walking, as emphasized in these quotes:

You get the combination of being off the road where it’s quiet in the trees, a fair
bit of natural history around about you whether it be birds or bees or something
like that, and scenery changing. That’s what I like about walking. (P8)

... the first time you go somewhere like [Redacted place name] and you see
the dolphins for the first time, you're seeing nature at its absolute best. We're
lucky around here that we could go to . .. a nice little walk at the top of the loch
where the car park is. We could do that and you can see loads of different things,
particularly deer at the right time of year. (P3)

The physical opportunities of activity trackers, good weather, safe paths with vari-
ety, and interesting environments were key to bringing people into the walking group
and keeping them coming back. Many clearly also availed themselves of these physical
opportunities to undertake more physical activity outdoors on their own.
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3.4. Social Opportunity

Social opportunity is how the cultural milieu made up of interpersonal influences,
social cues, and cultural norms influences our thinking and ultimately our behaviours.
Our participants provide narratives that emphasise how interpersonal influence, changing
social norms, and peer support prompted them to join a walking group and stay with
the programme.

3.4.1. Social Opportunity—Antecedent

Numerous participants highlighted how interpersonal influence played a role in
starting people walking or in bringing new walkers into the group. Personal influence via a
direct social invitation made a difference for some as illustrated in the following examples:

.. .she came herself initially and then I saw her in the village one day. .. [with her
husband who won’t go anywhere], so I was blethering away. .. and I said, ‘Oh,
hello. Why are you not walking then?’. The next Friday, he came and he’s come
back! (P1)

... so Isaid to her, ‘Don’t sit at home and get depressed, get out and come with
us, come to the group’. I didn’t think she would but the next week, she was there
and she’s stayed ever since. (P4)

The second powerful social opportunity was represented by the involvement of the
local medical General Practitioners’ (GP) office (referred to as a surgery in the UK). In
this case the existing social norm of the National Health Service (NHS) which attends to
people’s health and a word from someone, e.g., “I think the GPs were encouraging [the
GOHW] with certain people” (P1), fostered engagement. A new poster at the surgery
advertising the programme further supported a social norm of engaging with the GOHW.

The social norming of a poster could also backfire by choosing a limiting image, as
noted by this participant: “[The poster] was in the doctors” surgery but we didn’t really
take much notice of it because the photo . .. looked like old people and we think we’re not
that old” (P4). However, for this individual, a more powerful purveyor of social norms, the
TV, had whetted their appetite for a walking group such that when one was set up in the
area, they were ready to join:

[The walking group] was just something I was waiting to happen because 1'd
seen it on the TV and I thought. .. ‘Oh, I wish that would happen here’, and it
did and I thought, ‘Right, we’re in there’. (P4)

For others, it was the combination of interpersonal influence and social influence from
the GP’s office as well as the National Park:

Why did I get involved? Well, I was introduced to it by ... one of the other
members here. ... there were another couple there as well. They were from [the]
National Health [Service] and the Cairngorm National Park. So, we had a chat
with them and they asked us if we’d like to join. I said, ‘Well, why not?” ... My
wife and I both decided to join the group. (P5)

3.4.2. Social Opportunity—Emergent

Behaviour change is difficult to initiate and challenging to sustain. Walkers provided
insight into how new social norms overcame this common constraint: “put it this way,
perhaps if [Redacted participant’s name] hadn’t been going I could have quite easily
[thought]. .. “Well, I won’t bother after all”” (P3). The group as a whole was also important:

I saw the social side actually helped you to actually do it and motivated you into
actually doing it. We’d both been ill for the last couple of months. . .so you almost
feel as if you need to go back and say ‘hello” and get back into it. (P7)

Even in the case of an especially challenging walk, the presence of social norms helped
this walker carry on:
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I would have turned back, I would have definitely turned back but because there
were other people there. .. I wasn’t even encouraged, I just wanted to because I
didn’t want them to think, ‘I knew she couldn’t do it". (P7)

Social opportunities played a key role in bringing people into the GOHW, including
the interpersonal influence of direct invitations to join and social norming provided by
the local medical practice, the national park, and TV advertising. The new social group of
walkers that emerged provided a new social milieu and peer support that helped overcome
barriers of previous habits and limitations.

3.5. Reflective Motivation

Reflective motivation considers the conscious mental processes that can influence be-
haviour. These conscious processes might include goal setting, planning, analytic thought,
decision-making, and evaluations or beliefs about the benefits or drawbacks associated
with a particular behaviour. This dimension of motivation emphasises the choice and
intention behind engaging in outdoor walking as a behaviour to increase physical activity.
In this GOHW, we see examples of incentives and goal setting, beliefs about group walking
as a way to increase physical activity, and alignment with one’s identity and interests.

3.5.1. Reflective Motivation—Antecedent

The fact that this GOHW included an activity tracker was evaluated as a benefit that
stimulated the decision to join this particular walking group. For example:

Yes, the tracker seemed to be an incentive because if you were speaking to other
people in the village that weren’t on the walking, they knew about it and they
would say, ‘Oh, that’s the Friday walk and you get a fancy tracker’, and you
think, “Yes, that’s right, that’s the one” (laughing). So, this tracker was obviously
an incentive. (P1)

Another way the activity tracker drove participation in the walking programme was
“that somebody was tracking us for the 12 weeks just to see the difference between when
we started and how it motivated us to the end” (P4). This comment suggests a conscious
decision to join the walk in light of the goal-setting incentive to monitor progress. It
additionally exemplifies a belief that their behaviour can successfully be modified. Other
comments by this same individual suggest that taking part in a GOHW to increase physical
activity was aligned with their beliefs that being outside is good for you. For example: “I'm
an outside person anyway. I just love it, it’s great. It’s really good” (P4). For those who
thought of themselves as an outdoor person, outdoor walking was considered an activity
compatible with their sense of identity.

3.5.2. Reflective Motivation—Emergent

The weekly walks meant that there “was a purpose for a Friday” (P4). This is sugges-
tive of the importance of choice and a purposefully organised shape to the week to support
the commitment to physical activity.

One participant reflected on the way in which the activity tracker played into walkers’
beliefs and fostered an action plan for achieving step count goals. They observed: “Well, it
was setting goals. That was the main thing, setting goals for your own fitness. Some had
a bit of a competition with others as well. . .so yes, a wee bit of competition was always
good for everything” (P5). A dialogue between two participants (P6/P7) highlighted the
way in which the weekly personal check-in supported a belief in one’s ability to engage
successfully in increasing one’s physical activity:

P6: A target.

P7: No, there was no pressure.

Pé: It was just in the comparison, the [walk leader] would look at [the activity tracker]
and say ‘Oh, you've done really well this week, so many steps more’.
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Participants also believed that being part of the GOHW had been good for them. One
walker described this in relation to the effect on others, observing that “it’s been a very
valuable thing for quite a few people in very different ways. . .it's giving them a boost”
(P9). Greater specificity is provided by the following walker who observed the increased
confidence they now had in their walking-related leadership behaviour:

It’s been good for me as well because I don’t get involved in many things in the
village. I don’t feel as though I'm confident enough. .. .it’s given me that bit to
stand up and say, ‘Here I am, and this is what we’re going to do’. . .which has
been good for me really. (P4)

Another noted the opportunity the GOHW gave them to see what was going on in the
area: “I wanted to see the new path that they had put in. . .there was an element of interest”
(P8). This is suggestive of an additional layer of intentionality behind engaging in walking
with the GOHW.

3.6. Automatic Motivation

In this section, we consider the non-conscious processes behind joining the GOHW
and being physically active. These include emotional reactions, for example, those that
might facilitate or act as a barrier to engaging in or those that might arise from having done
the behaviour. It also considers the habits, desires (such as urges or cravings) or inhibitions
that might foster or hinder engagement in a behaviour. Here, we see the role habitual
patterns, impulses, and various emotions played in both the joining and the physical
activity behaviour.

3.6.1. Automatic Motivation—Antecedent

Participants noted the role that habit played in their lack of physical activity prior to
joining the walking group. One individual described this as “I got into a bit of a rut, a bad
spell. . .of not walking and I just stuck to that” (P6). Another explained that, prior to joining,
“Fridays [the GOHW day] just came and went and every day just came and went” noting
that “we didn’t do much at all” (P4).

Individuals also spoke of automatic processes involving emotions and impulses. The
former is illustrated by a participant noting the “feeling of security. . .it's reassuring if
you’ve got somebody with you” in case there is “a bit of an upset and. . .collapse” (P8).
Nlustrative of an impulsive motivation that influenced joining the group is the observation
a participant made about the provided activity tracker: “a lot of people probably joined for
that reason, maybe [thinking], ‘oh you get free this and free that” (P4).

3.6.2. Automatic Motivation—Emergent

Feeling states that were emerging amongst participants include a sense of pleasure
associated with “the weather improving, .. .finding different walks, and obviously the
scenery that goes with it” (P3), as well as amazement. This latter, mentioned by a participant
who “used to get very angry” because of their physical limitations, is described as follows:
“It was just amazing that I could get out there and do it and not feel hemmed in the
house” (P2).

3.7. Behaviours

Joining the walking programme was the initial behaviour in which participants needed
to engage. We anticipated that involvement in the GOHW would lead to more group and
independent physical activity, as well as more time outdoors. We also anticipated socially
focused behaviour (explored in depth in [28]. An unanticipated behaviour, that of becoming
a walk leader, was also identified. Here we consider these three emerging behaviours:
physical activity, spending time outdoors, and leadership.

Within the participant’s comments was a clear sense that being involved in the
GOHW was increasing their physical activity beyond the walking group activity in several
ways. One individual noted that they are being more physically active at home: “at the
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beginning. . .I used to say ‘could you go up the stairs for this? Could you go up the stairs
for that?” Whereas now. . .. I just get on and do it” (P2). This same individual continued:

I do see such a big difference. I walk to the doctors now instead of taking the car.
I walk to the shops, whereas before it would be the car. .. .I would say ‘Let’s walk
into the village and get the shopping’. (P2)

Another individual in the group noted, “[before] we didn’t do much at all. We [would]
go walking but not as much as we do now...” (P4). They further reflected that their partner
“wouldn’t go out in the afternoons. He would just sit but it’s been good and he [now] just
goes [for a walk] by himself” (P4).

Several of the comments explicitly make clear that the walking behaviour is occurring
outdoors. One individual described this in relation to the group as follows: “That’s the
main thing, getting us out” (P5). In a subsequent comment, this same walker provided
further detail as to the location of the outdoor walks they were now taking: “We sometimes
get out of the village, . .. up to [local natural areas]” (P5). Another walker noted that they
were now able to plan holidays in places that require more walking to local amenities than
they had been able to previously.

With regard to becoming a volunteer walk leader, five individuals in the group had
or were planning to take the GOHW leadership training. Several of these spoke about
how involvement as a walker had generated an interest in leadership. For example, one
individual realised during their reflections on the effort that had gone into organising the
GOHW that there needed to be new leaders to keep it going, commenting: “Right, this is
not going to stop, we can’t stop here. . .why should we stop? We’ve got to carry on” (P4).
Another spoke of how their experience as a participant in the GOHW had illustrated the
myriad roles played by the leader, noting that although “I had no intention in becoming a
leader. . .I'll go on the course. . .and I might be able to help at the rear if I know what it’s all
about” (P6). They further commented, “Even if you're not going to do any of those things,
I still think there’s benefit in actually going on that training. . .gaining insights into what
the lead is supposed to be doing really so [you can be supportive]” (P6).

Participants identified several behaviours within the walk leader role that they were
now undertaking. These focused largely on risk assessment and being a motivator. The
former focused on path selection and safety on the day. Participants noted the importance
of “at the start of the walk. . .if there’s anybody new that if they feel unwell or finding it
too hard, they voice it so we can rearrange things” to accommodate (P1). This same risk
assessment element continued throughout the walk to “take it at a pace that I thought
people would be comfortable at” (P3), to integrate rests into the walks, and to keep the
group together.

A second aspect of leadership behaviour identified by participants is that of playing
the role of motivator for others. One way in which this was done was to keep track of
“how far we’ve walked. . .to see how adventurous we were” or to remind walkers “you
need your steps” (P4). Another was to find ways to keep walkers interested in walking, for
example, by asking walkers which walk they would like to go on (“Where do you fancy
going walking today?” [P1]).

These three emerging behaviours—personal physical activity, being outdoors in na-
ture, and leadership—illustrate the influence of the GOHW on expanding capabilities,
opportunities, and motivations. These new behaviours can, in turn, support changes in
health and well-being.

3.8. Health and Well-Being

Group outdoor health walks have an overall objective of improving health and well-
being. The COM-B model of understanding behaviour change also intends to elucidate in-
terventions that improve health. In this section, we look at participants’ views of how health
was safeguarded, their health /well-being issues, and their perceptions of health /well-being
improvements.
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3.8.1. Safeguarding Health

Participants were required to identify their health issues to the walk leaders; however,
that information was not shared with other group members. In addition, the group setting
provided a sense of safety and security if something untoward were to happen. “It's
reassuring if you’'ve got somebody with you who can get you home or to the doctor or
call the ambulance. .. There’s a feeling of security in that, I think” (P8). Overall, health
and safety were considered in the basic setup of the group health walks. This is especially
important in light of the actual health of the participants.

3.8.2. Health and Well-Being Issues

Thinking about the health of the group, one person summed it up with, “We all had
disabilities of some description” (P2). Another agreed that the walks were for everybody,
“and it doesn’t matter whether it’s cardiac or whether you're recovering from a hip operation
or replacement, or a stroke or anything like that” (P8). In fact, only one of the interviewees
did not share any self-identified health problems. Most identified physical problems, some
had mental/emotional challenges, and some mentioned a desire for social connections.
Here we will focus on physical and mental well-being. How GOHWs facilitate social
well-being has been explored in a previous paper [28].

Pre-existing physical health issues included falls and balance issues, pain in the joints
or back, past hip operations, previous heart attacks or surgery, strokes, chronic lung or
neurologic diseases, hearing loss, and systemic infection. Mental well-being issues spanned
from difficulty with concentration to being ‘down in the dumps’ to severe depression. Some
of these mental/emotional issues were associated with chronic physical distress, while
some were the main health reasons for joining the group.

3.8.3. Health and Well-Being Improvements

People in the group lost weight and got stronger; they felt happy and cheerful on the
walks and looked forward to walk days. One said, “I think I've only fallen once [since
joining the GOHW] ... I now can see beyond [the pain]” and “it’s changed my view of life
and I'm not so angry anymore. I've learnt to come to terms with my body and its aches
and pain” (P2). Another countered, “I wouldn't say it's impacted my life, but it has done a
lot of good, and it’s made me more aware that I should be out getting exercise” (P7). One
person said about their spouse: “He looks much healthier. . . It's made a big difference to
his health. Also, he’s just different, he’s out and about and not waiting for me all the time
to do things” (P4).

While no one was claiming that their very serious health issues were cured, they were
seeing a change in themselves or their loved ones. Stronger, lighter weight, exercising,
fewer falls, happier, and able to cope with pain; these contribute to a healthier lifestyle,
better mental well-being, and improved quality of life. For older people with chronic health
conditions, this adds up to a healthier life.

4. Discussion

This paper reports findings from a qualitative case study exploration of the drivers for
engaging in and adopting new health behaviours through involvement in a nature-based
intervention (NBI), specifically a group outdoor health walk (GOHW) in Scotland, UK.
Using the analytical lens of the established COM-B model of behaviour [11], interviews
with older adults with chronic health conditions revealed a set of capabilities, opportunities,
and motivations that acted to support or hinder initial engagement. We additionally
identified the emergence of new capabilities, opportunities, and motivations that influenced
ongoing physical activity, time spent outdoors in nature, and leadership behaviours. Our
participants further drew links between the GOHW experience and their own health and
well-being. Findings contribute knowledge of drivers behind two important yet distinct
behavioural challenges of NBIs—joining the intervention and integrating the targeted
behaviour into one’s life. In this way, our study responds to calls to incorporate a behaviour
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change perspective—and in particular the COM-B model—for research into the use of
NBIs for health behaviour change [42,43]. To the best of our knowledge, this is the first
application of the COM-B to an NBI for adults and the first framing of NBIs as a subset
of NPIs.

4.1. Summary of Findings

In this section, we structure our discussion of findings by our four research questions.
In situating these within the physical activity literature, we primarily consider qualitative
studies that also utilise the COM-B model to examine physical activity NPIs for adults. We
further call on literature from environmental psychology and outdoor recreation as we
consider the importance of exercising in nature.

4.1.1. How Do Antecedent (Existing) Capabilities, Opportunities, and Motivations (COMs)
Affect Engaging in a GOHW?

Pre-existing COMs could either tend to inhibit engagement with the GOHW or pro-
mote it (Figure 3). On balance, the positive influences outweighed the negative for these
walk members. Poor physical capabilities, like age, health, or lack of fitness, were likely
to hold people back. This has been a well-documented issue for older adults in relation
to engaging in physical activity [52] and is an identified constraint when considering
undertaking physical activity in an outdoor setting [53]. Likewise, some psychological
capabilities were drawbacks, such as not knowing where to walk or feeling uncomfortable
beyond their immediate environs. However, importantly, most participants were aware
that they needed to be more active, a positive psychological capability. The presence of
such knowledge was also identified by Barrett et al. [54] in their COM-B-informed study of
a non-group physical activity coaching intervention. Here we illustrate the importance of
recognising this existing psychological capability for individuals targeted for GOHWs.

Physical opportunities, such as locally flat geography and the prospect of an activity
tracker to measure and prompt exercise, weighed in positively. Social opportunities for
engaging in the GOHW were strongly positive, including interpersonal influence. Our
previous research on GOHWs identified anticipated social engagement as an additional
driver for joining [28]. A key social opportunity was the social norming of support and
advertisement from the local NHS, a walking programme organised by the National
Park, and advertising on TV. Social opportunities were a significant factor for women of
lower socioeconomic status (average age 53; range 30—69) in joining an outdoor exercise
programme [55], and the social norming of a physical activity prescription was significant
in a Swedish study [56]. Both of these studies also utilised the COM-B lens for analysis; the
latter primarily focused on older adults. In a recent systematic review of qualitative studies
of older adults (57+) and physical activity interventions, Meredith et al. [52] identified
socio-cultural discourses and messaging in the media as important social opportunity
factors influencing older adults” involvement in physical activity.

These positive capabilities and opportunities combined with reflective motivations to
encourage joining the GOHW. These motivations included a belief in the ability to change,
an identity as an outdoors person, and an interest in goal setting. Having a conviction that
physical activity is a good thing to do was also an identified facilitating factor in Meredith
et al.’s review [52] and was a noted motivator in two studies of physical activity NPIs
with distance motivational coaching for adults (30+ years old) [54,56]. Irvine et al. [41]
in their study of GOHW with older adult participants (range 63-81 years old) identified
activity trackers as a strong motivator for joining. Automatic motivations of feeling secure
in the design of the GOHW and the impulsive desire for the free tracker also contributed
to overcoming walkers’ discomforts, physical incapacities, and the powerful negative
automatic motivation of habitually not walking. These motivations are not well described
in other studies of physical activity using the COM-B model with qualitative data. Meredith
et al. [52], however, also categorised physical activity habits as automatic motivations.
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Antecedent COMs Influencing Engagement with GOHWSs
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Figure 3. Antecedent COMs that influence the behaviour of engaging with group outdoor health
walks. (+) stands for facilitating COMs; (—) stands for inhibiting COMs. (Diagram created by SLW
and KNI).

4.1.2. How Does Programme Engagement Create Emergent COMs That Affect
Physical Activity?

The emergent capabilities and motivations stemming from being part of the GOWH
increased this group of walkers’ physical activity (Figure 4). The change in physical
capability supported walking with less difficulty and walking more. Walkers spoke of both
regularly attending the weekly group walks and integrating more walking into their daily
life through, for example, errands or trips to the doctor. While other qualitative studies
of group-based NPIs targeting physical activity often identify changes in this behaviour,
few differentiate between activity within and activity outwith the programme (e.g., [55],
a contribution of our findings. Our previous qualitative and mixed-method study of
GOHWSs with an activity tracker also identified an increase in physical activity beyond the
programme [41]. The emerging understanding of what one is physically capable of and
the increased knowledge about locations for walks exemplify the expanding psychological
capabilities that facilitated being more physically active. Andersen et al.’s [56] study of a
counsellor-supported physical activity prescription also noted the role that awareness of
one’s own physical capacities plays in supporting increased physical activity. Purposefully
organising one’s week and setting goals alongside growing beliefs that walking was a
valuable activity illustrate emergent reflective motivations, insight mirrored in Barrett
et al.’s [54] interviews of adults enrolled in an individualised NPI. Coupled with these
more conscious mental processes were feelings (an automatic motivation) of amazement
at being able to be physically active. McKeon et al. [55] also identified the importance of
feelings (i.e., enjoyment) as a facilitator for engaging in physical activity behaviour.

Being part of the GOHW brought individuals into contact with a new set of exter-
nal physical and social opportunities that supported physical activity behaviour. Well-
maintained, relatively flat paths with places to rest and that went through interesting and
varied environments facilitated walkers getting out and going further. This ‘fit’ between
the physical environment and one’s behavioural goal—environmental affordance [57]—has
been identified in other qualitative studies of physical activity NPIs [52]. Time during the
day was now seen as available for walking and thus increasing physical activity; others
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have identified the link between time and the reflective motivation of valuing physical
activity [54]. A physical opportunity, weather, could promote physical activity through
outdoor walking if pleasant or inhibit if cold, wet, or snowy. Weather is seen as either
positive or negative in numerous studies of outdoor physical activity [52,53,55,58]. The
group structure of the walking programme provided a new social opportunity for peer
support that facilitated sustained engagement with walking. Individuals were now embed-
ded within a new social milieu, one in which other people in their lives were also seeking
to improve their health through physical activity. The contribution of social opportunities
derived from group NPIs toward supporting physical activity is broadly supported in the
qualitative literature [28,55,59]; for review see [52].

Emergent COMs Influencing Health Promoting Behaviours
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Figure 4. Emerging COMs that influence the health-promoting behaviours of physical activity (PA),
time spent in nature (N), and walking group leadership (L). (Diagram created by SLW and KNI).

4.1.3. How Do These Emergent COMs Affect Other Health-Promoting Behaviours?

Spending time outdoors in nature was an additional health-promoting behaviour
influenced by the emerging COMs (Figure 4). Here, the emerging physical strength and
stamina (physical capability) facilitated walking further afield on paths that took the walk-
ers through more varied natural settings, allowing them to further their engagement with
nature. This was evident for the group walks but also outwith, for example, planning holi-
day accommodations that were a further walk to local amenities. Walkers also (re)-learned
about how to navigate being physically active outdoors, such as finding one’s way around,
traversing different types of terrain, and managing changing weather (psychological ca-
pability). An important aspect of people—environment interactions is the availability of a
mental model or internal representation of an external environment that can guide people’s
perceptions, decisions, and behaviour, such as wayfinding [60,61]. Here we see that taking
part in a structured GOHW can support the expansion of one’s mental map of the outdoor
environment—its paths, terrain, and weather—thereby increasing psychological capability
for engagement in outdoor physical activity.

Emerging motivations that supported increased time spent in nature included in-
tentional interest in exploring the surrounding area (reflective motivation) and pleasant
feelings (automatic motivation) evoked by natural scenery and seasonal changes. While
considerable research identifies the positive emotions derived from time spent in nature, in-
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cluding through GOHWs (e.g., [7]), identification of this as a factor that supports additional
engagement in outdoor behaviour is a contribution to understanding NBIs for physical ac-
tivity. While McKeon et al. [55] identified enjoyment as a motivating factor, this was largely
associated with varied physical activity options and the social dimension; here we identify
the emotion associated with nature itself as a driver for engaging in outdoor behaviour.

Physical opportunities additionally played an important role in supporting outdoor
behaviour. The availability of newly repaved paths that had previously been difficult to
traverse made it possible for the walkers to reach countryside areas. Paths that were circular
or could be shortened, depending on individual needs, also made it possible for the group
to venture out of the village into more natural places. Access to outdoor spaces, for which
paths play an important role, is a commonly cited constraint to spending time in nature,
particularly for older people [53]; our findings lend further support for the necessity of
appropriate physical opportunities for outdoor behaviour.

Some individuals displayed an unanticipated emergent behaviour by stepping into
leadership to self-organise the continuing availability of group walks (Figure 4). The
belief that being part of the walking group had benefited themselves and others, and
increased confidence in interacting with others, motivated several walkers to undertake
training in how to lead the group (reflective motivation). This motivation was supported
by the availability of walk leader training resources (physical opportunity) offered by the
organisation that set up the original group. Engaging in leadership behaviour was also
influenced by the fact that others in the group were undertaking the leadership training,
which offered peer support (social opportunity). Lastly, the learning that had gone on while
being a participant in the originally organised GOHW—about paths, safety, and how to be
supportive of others—brought an expanded psychological capability to their decision to
become a walk leader.

Peer-delivered interventions can effectively promote change in an individual’s physi-
cal activity [62], particularly among older adults [63]. This is a model used for GOHWs in
Scotland [64]. Recruitment of volunteer peer leaders can present challenges [65]. Our study
identified capabilities, opportunities, and motivations that can support older adults to
transition from being a participating walker to becoming a volunteer walk leader. This com-
plements research on volunteer motivation for a health walk programme in Australia [66]
using self-determination theory [67,68].

4.1.4. How Does the Chain of Antecedent and Emergent COM-Bs Affect Health and
Well-Being among Older Adults with or at Risk of NCDs?

Participants largely came into the GOHW with poor estimations of their physical
capabilities and acknowledgement of their recent or chronic health conditions, such as
infection, falls, pain, recent operations, cardiovascular conditions, pulmonary conditions,
neurological deficits, and depression. As they engaged with the GOHW and stayed with
the programme, they improved their health and well-being by walking more, getting out
in nature, and becoming leaders who maintained the walking group. Across the group,
walkers identified that they were physically stronger, exercised more, lost weight, had
fewer falls, were better able to cope with pain, and felt happier. Our qualitative examination
of the social aspects of GOHW [28] identified the emergence of social well-being as well,
including expanding social networks, meaningful relationships, a sense of belonging, and
acting on empathy for others. For older adults with significant NCDs/chronic health
problems, these outcomes added up to improved overall health, well-being, and quality of
life. Our results are consistent with findings of improved health markers, health-related
quality of life, and reduced depression in a systematic review of outdoor group walks that
included 15 studies of older adults with a broad range of health conditions [40]. A recent
‘review of reviews’ investigating physical activity (broadly defined) found strong evidence
from randomised controlled trials of improvement in both quality of life and well-being
among older adults without chronic conditions [69]. This suggests a continuing need to
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include health outcomes in physical activity and nature-based intervention studies in older
adults with chronic conditions.

4.2. Limitations and Strengths

Qualitative studies have several inherent limitations, including small sample size,
limited socio-demographic diversity, and non-generalisability, issues which are of rele-
vance to the study reported here. Ours was a purposive sampling of older adult walkers
engaged in an activity tracker GOHW through which we sought to gain insight from their
description of the experience. Although the participants were of limited ethnic diversity,
this demographic reflects other UK studies of GOHWs [7]. The sample, however, did have
a wide age range of older adults (50-80 years old) and a larger proportion of men than is
typically reflective of GOHW [7]. To add context and understanding, one of the researchers
twice accompanied the participants on a GOHW and to the after-walk social time. The
material could be interpreted differently, and we did not check back with the participants
to ensure our interpretations did not distort their experience. The data were, however,
examined using both triangulation among researchers from different disciplines (environ-
mental psychology, medicine, geography) and a search for disconfirming evidence related
to our categorisations. Lastly, while findings clearly pertain to the individuals involved in
the walking group being studied and are limited in transferability, the data provide rich ex-
periential insights into COMs that facilitate joining a walking group, emerging COMs that
change personal behaviours, including physical activity, and how this chain contributes to
better health among older adults with NCDs. This person- and situation-specific richness
is one of the strengths of qualitative research.

4.3. Future Research

Our study focused on the COMs’ relationship with behaviour. Given the hypothesised
inter-relationships among the COMs themselves [11,51], future qualitative research could
provide in-depth insights into these relationships within NBIs or NPIs. Our findings also
identify a rich area of research into the processes of becoming a walk leader, which is an
important aspect of ongoing group walking programmes.

The COM-B systems identified in this qualitative GOHW study could provide a basis
for building validated scales to quantify the significance of various COMs that bring people
into GOHW programmes. This approach could further elucidate emerging COMs that
support adopting personal physical activity or more time in nature. Quantitative studies
using these newly created COM scales, validated scales for motivation, reliable measures of
physical activity, and appropriate measures of health outcomes would increase the utility
and generalisability of our findings.

Future qualitative or quantitative research could use the COM-B model to compare
the experiences of group participants who left the GOHW or who were not successful
in establishing regular physical activity as well as those who remained involved. This
comparison could provide further insight into how COMs interact with behaviours and
support modification of programme/intervention designs.

Importantly, the use of the COM-B behaviour change system would benefit further
investigations of other NBIs within other demographics and contexts. Additional studies
would facilitate confidence in the utility of using the COM-B system in NBI research that
pertains to the prevention and treatment of non-communicable health conditions.

4.4. Implications

The use of the COM-B system as a lens for identifying key drivers of engagement
with a GOHW highlights how programme designs can be improved. Modifiable physical
opportunities, such as offering a free activity tracker, and powerful social opportunities,
like social norming when signposted from reliable health resources (e.g., national health
systems), are influential for engagement. Automatic motivations can be enhanced by a
programme design that offers safety and security. Personal resources (reflective motivations)
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such as a belief in the ability to change or an interest in goal setting could be supported
through programmatic elements or other psychological resources, such as health coaching.
Addressing negative COMs through programme design or additional resources could also
remove barriers to engagement, such as poor physical capabilities due to ageing or health
status, the lack of a mental map of outdoor places, and the habit of a sedentary lifestyle.

Providers of other NBIs, such as green gyms or outdoor exercise programmes, could
also use our COM-B findings to both understand and improve their programmes. Critical
to gaining benefits from nature are developing capabilities for nature engagement, such
as expanded mental maps about the outdoor environment, including knowledge of paths,
terrain, and weather. Attention to social norms related to the programme itself and social
support for individuals within and outside the programme could enhance participation.
Addressing psychological capabilities and motivations is an often neglected part of various
NBIs. Adjusting activities in light of age or health status can help build physical capabilities
and lead to successful independent activity. NBIs that utilize these approaches are more
likely to serve the needs of their clients and support their health, well-being, and quality
of life.

Currently, chronic health conditions and non-communicable diseases are the leading
causes of death and poor quality of life. Policies that address risk factors, such as phys-
ical inactivity, by using programmes that connect people to nature have the potential to
synergistically enhance both physical and mental health. Older adults in general enjoy
walking as exercise and prefer walking with someone else, providing both social support
and a sense of safety. Signposting or prescriptions from reliable health advocates with
individualised knowledge of their client’s needs could systematically enhance the uptake
of these programmes. Ultimately, NBIs, such as outdoor walking programmes, are low-cost
to the health system, yet address a potent risk factor and provide both mental and physical
health improvements.

5. Conclusions

We applied Michie et al.’s [11] COM-B behaviour change model to identify existing
and emerging capabilities, opportunities, and motivations, their impact on behaviour, and
on perceived physical and mental health among older adults in a nature-based intervention
(NBI), a group outdoor health walk. To the best of our knowledge, this is the first appli-
cation of the COM-B to a NBI for adults. The COM-B model allowed us to examine two
separate behaviours, that of (i) engaging with the intervention itself, and (ii) incorporat-
ing the behaviour that the intervention targets. The analysis further identified emerging
capabilities, opportunities, and motivations that supported additional health-promoting
behaviours, including increased time outdoors in nature and leadership to self-organise
continued group walks. This work offers insights into the design and promise of NBIs to ef-
fectively engage older adults with chronic health conditions and foster personal behaviour
change for enhanced health and well-being.

Author Contributions: Conceptualisation, K.N.I. and S.L.W,; data curation, K.N.I., D.E. and M.C.;
formal analysis, K.N.I,, S.L.W,, D.F. and M.C; funding acquisition, K.N.I., M.C. and K.C.; investigation,
K.N.L; methodology, K.N.I. and S.L.W.; project administration, K.N.I; resources, K.N.L; supervision,
K.N.L; validation, KN.I, D.F. and S.L.W.; writing—original draft preparation, KN.I,, SL.W., D.F,,
M.C. and K.C.; writing—review and editing, all authors; visualisation, S.L.W. and K.N.I. All authors
have read and agreed to the published version of the manuscript.

Funding: The activity tracker group outdoor health walk was made possible through funds from
Active Cairngorms, Cairngorms National Park Authority. KN.L, D.F,, M.C., and K.C were supported
by the Scottish Government under the Rural and Environment Science and Analytical Services
Division (RESAS) Strategic Research Programmes 2016-2022 (RD3.4.3) and 2022-2027 (JHI-C6-1;
JHI-D4-1). S.L.W. was supported by a Scholar award from the Nova Institute for Health, Baltimore,
MD, USA. Publication was also supported by European Union Horizon Europe GRANULAR project
(101061068), co-funded by UKRI (100396635; James Hutton Institute), and RESAS Strategic Research
Programme JHI-F2-1.



Int. J. Environ. Res. Public Health 2024, 21, 843 21 0f23

Institutional Review Board Statement: The study was conducted according to the guidelines of
the Declaration of Helsinki, and approved by the Research Ethics Committee) of the James Hutton
Institute (REC Reference 119-2017-approved 10 April 2018).

Informed Consent Statement: Informed consent was obtained from all participants involved in
the study.

Data Availability Statement: The (pseudonymized) data presented in this study are available
on request from the corresponding author. The data are not publicly available to preserve the
confidentiality of participants.

Acknowledgments: We wish to acknowledge the four reviewers for their thoughtful comments.
We also wish to thank the participants for their involvement in the study and the Walk Leader for
providing an introduction to the walkers involved in the group outdoor health walk. Additional
thanks go to Bernice Appiah for assistance with the management of NVivo and refining of the
coding framework, and to Chloe Thompson for a critical read-through of an earlier version and final
document formatting assistance.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1.

10.

11.

12.

13.

14.

15.

16.

Mathers, C.D.; Loncar, D. Projections of global mortality and burden of disease from 2002 to 2030. PLoS Med. 2006, 3, e442.
[CrossRef]

World Health Organisation (WHO). Noncommunicable Diseases. 2023. Available online: https://www.who.int/news-room/
fact-sheets/detail /noncommunicable-diseases (accessed on 29 March 2024).

Shanahan, D.F.; Astell-Burt, T.; Barber, E.A.; Brymer, E.; Cox, D.T.; Dean, ].; Depledge, M.; Fuller, R.A.; Hartig, T.; Irvine, K.N;
et al. Nature-based interventions for improving health and wellbeing: The purpose, the people and the outcomes. Sports 2019, 7,
141. [CrossRef]

National Records for Scotland. Life Expectancy in Scotland 2019-2021. National Records of Scotland. 2022. Available online: https:
/ /www.nrscotland.gov.uk/files/ /statistics/life-expectancy-in-scotland /19-21/life-expectancy-19-21-figures.xlsx (accessed on
29 March 2024).

Barnett, K.; Mercer, S.W.; Norbury, M.; Watt, G.; Wyke, S.; Guthrie, B. Epidemiology of multimorbidity and implications for health
care, research, and medical education: A cross-sectional study. Lancet 2012, 380, 37—-43. [CrossRef]

Craig, N.; Robinson, M. Towards a preventative approach to improving health and reducing health inequalities: A view from
Scotland. Public Health 2019, 169, 195-200. [CrossRef]

Marselle, M.R;; Irvine, K.N.; Warber, S.L. Examining Group Walks in Nature and Multiple Aspects of Well-Being: A Large-Scale
Study. Ecopsychology 2014, 6, 134-147.

Lozano, R.; Naghavi, M.; Foreman, K.; Lim, S.; Shibuya, K.; Aboyans, V.; Abraham, J.; Adair, T.; Aggarwal, R.; Ahn, S.Y,; et al.
Global and regional mortality from 235 causes of death for 20 age groups in 1990 and 2010: A systematic analysis for the Global
Burden of Disease Study 2010. Lancet 2012, 380, 2095-2128. [CrossRef]

Boekhout, ].M.; Berendsen, B.A.; Peels, D.A.; Bolman, C.A.; Lechner, L. Evaluation of a computer-tailored healthy ageing
intervention to promote physical activity among single older adults with a chronic disease. Int. ]. Environ. Res. Public Health 2018,
15, 346. [CrossRef]

Sansano-Nadal, O.; Giné-Garriga, M.; Brach, ].S.; Wert, D.M.; Jerez-Roig, J.; Guerra-Balic, M.; Oviedo, G.; Fortuiio, J.; Gémara-
Toldra, N.; Soto-Bagaria, L.; et al. Exercise-based interventions to enhance long-term sustainability of physical activity in older
adults: A systematic review and meta-analysis of randomized clinical trials. Int. J. Environ. Res. Public Health 2019, 16, 2527.
[CrossRef]

Michie, S.; van Stralen, M.M.; West, R. The behaviour change wheel: A new method for characterising and designing behaviour
change interventions. Implement. Sci. 2011, 6, 42. [PubMed]

Reiner, M.; Niermann, C.; Jekauc, D.; Woll, A. Long-term health benefits of physical activity—A systematic review of longitudinal
studies. BMC Public Health 2013, 13, 813.

Lachowcz, K.; Jones, A.P. Greenspace and obesity: A systematic review of the evidence. Obes. Rev. 2011, 12, €183-e189. [CrossRef]
[PubMed]

Gascon, M.; Triguero-Mas, M.; Martinez, D.; Dadvand, P.; Rojas-Rueda, D.; Plasencia, A.; Nieuwenhuijsen, M.]. Residential green
spaces and mortality: A systematic review. Environ. Int. 2016, 86, 60-67. [PubMed]

Dalton, A.M.; Jones, A.P,; Sharp, S.J.; Cooper, A.J.M.; Griffin, S.; Wareham, N.J. Residential neighbourhood greenspace is
associated with reduced risk of incident diabetes in older people: A prospective cohort study. BMC Public Health 2016, 16, 1171.
[CrossRef] [PubMed]

Li, D.; Zhai, Y.; Xiao, Y.; Newman, G.; Wang, D. Subtypes of park use and self-reported psychological benefits among older adults:
A multilevel latent class analysis approach. Landsc. Urban Plan. 2019, 190, 103605. [CrossRef] [PubMed]


https://doi.org/10.1371/journal.pmed.0030442
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://www.who.int/news-room/fact-sheets/detail/noncommunicable-diseases
https://doi.org/10.3390/sports7060141
https://www.nrscotland.gov.uk/files//statistics/life-expectancy-in-scotland/19-21/life-expectancy-19-21-figures.xlsx
https://www.nrscotland.gov.uk/files//statistics/life-expectancy-in-scotland/19-21/life-expectancy-19-21-figures.xlsx
https://doi.org/10.1016/S0140-6736(12)60240-2
https://doi.org/10.1016/j.puhe.2019.02.013
https://doi.org/10.1016/S0140-6736(12)61728-0
https://doi.org/10.3390/ijerph15020346
https://doi.org/10.3390/ijerph16142527
https://www.ncbi.nlm.nih.gov/pubmed/21513547
https://doi.org/10.1111/j.1467-789X.2010.00827.x
https://www.ncbi.nlm.nih.gov/pubmed/21348919
https://www.ncbi.nlm.nih.gov/pubmed/26540085
https://doi.org/10.1186/s12889-016-3833-z
https://www.ncbi.nlm.nih.gov/pubmed/27863516
https://doi.org/10.1016/j.landurbplan.2019.103605
https://www.ncbi.nlm.nih.gov/pubmed/31341342

Int. J. Environ. Res. Public Health 2024, 21, 843 22 0f 23

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Hartig, T.; Evans, G.W,; Jamner, L.D.; Davis, D.S.; Garling, T. Tracking restoration in natural and urban field settings. J. Environ.
Psych. 2003, 23, 109-123. [CrossRef]

Pretty, J.; Peacock, J.; Sellens, M.; Griffin, M. The mental and physical health outcomes of green exercise. Int. . Environ. Health Res.
2005, 15, 319-337. [CrossRef] [PubMed]

Aspinall, P; Mavros, P.; Coyne, R.; Roe, J. The urban brain: Analysing outdoor physical activity with mobile EEG. Br. |. Sports
Med. 2015, 49, 272-276. [PubMed]

Gladwell, V.E,; Brown, D.K.; Wood, C.; Sandercock, G.R.; Barton, J.L. The great outdoors: How a green exercise environment can
benefit all. Extrem. Physiol. Med. 2013, 2, 3. [CrossRef] [PubMed]

Public Health England. Improving Access to Greenspace: A New Review for 2020. PHE Publication. 2020. Available online:
https:/ /assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file /904439 /Improving
access_to_greenspace_2020_review.pdf (accessed on 29 March 2024).

Aberdeen City Council. Supplementary Guidance: Green Space Network & Open Space. Available online: https://www.
aberdeencity.gov.uk/sites/default/files /6.4.PolicySG.OpenSpace.pdf (accessed on 5 April 2024).

Scottish Borders Council. A Green Space Strategy for the Scottish Borders. Available online: https:/ /www.scotborders.gov.uk/
downloads/file/3524 /green-space-strategy (accessed on 5 April 2024).

Lennon, M.; Douglas, O.; Scott, M. Urban green space for health and well-being: Developing an ‘affordances’ framework for
planning and design. J. Urban Design 2017, 22, 778-795. [CrossRef]

Wiistemann, H.; Kalisch, D.; Kolbe, J. Access to urban green space and environmental inequalities in Germany. Landsc. Urban
Plan. 2017, 164, 124-131. [CrossRef]

Colley, K.; Irvine, K.N.; Currie, M. Who benefits from nature? A quantitative intersectional perspective on inequalities in contact
with nature and the gender gap outdoors. Landsc. Urban Plan. 2022, 223, 104420. [CrossRef]

Sjoberg, M.; Beck, I.; Rasmussen, B.H.; Edberg, A.-K. Being disconnected from life: Meanings of existential loneliness as narrated
by frail older people. Aging Ment. Health 2018, 22, 1357-1364. [CrossRef]

Irvine, N.K,; Fisher, D.; Marselle, M.R.; Currie, M.; Colley, K.; Warber, S.L. Social isolation in older adults: A qualitative study on
the social dimensions of group outdoor health walks. Int. J. Environ. Res. Public Health 2022, 19, 5353. [CrossRef] [PubMed]
Kondo, M.C.; Oyekanmi, K.O.; Gibson, A.; South, E.C.; Bocarro, J.; Hipp, J.A. Nature prescriptions for health: A review of
evidence and research opportunities. Int. J. Environ. Res. Public Health 2020, 17, 4213. [CrossRef] [PubMed]

Kavanaugh, J.; Hardison, M.E.; Rogers, H.H.; White, C.; Gross, J. Assessing the impact of a Shinrin-Yoku (Forest Bathing)
intervention on physician/healthcare professional burnout: A randomized, controlled trial. Int. J. Environ. Res. Public Health 2020,
19, 14505. [CrossRef]

Wen, Y.; Yan, Q.; Pan, Y.; Gu, X,; Liu, Y. Medical empirical research on forest bathing (Shinrin-yoku): A systematic review. Environ.
Health Prev. Med. 2019, 24, 70. [CrossRef]

Cacciatore, J.; Gorman, R.; Thieleman, K. Evaluating care farming as a means to care for those in trauma and grief. Health Place
2020, 62, 102281. [CrossRef] [PubMed]

Murray, J.; Wickramasakera, N.; Elings, M.; Bragg, R.; Brennan, C.; Richardson, Z.; Wright, J.; Llorente, M.G.; Cade, J.; Shickle, D.;
et al. The impact of care farms on quality of life, depression and anxiety among different population groups: A systematic review.
Campbell Syst. Rev. 2019, 15, e1061. [CrossRef]

Tucker, A.; Norton, C.L.; DeMille, S.M.; Hobson, J. The impact of wilderness therapy: Utilizing an integrated care approach. J.
Exp. Educ. 2016, 39, 15-30. [CrossRef]

Glover, N.; Polley, S. Going green: The effectiveness of a 40-day green exercise intervention for insufficiently active adults. Sports
2019, 7, 142. [CrossRef]

Smyth, N.; Thorn, L.; Wood, C.; Hall, D.; Lister, C. Increased wellbeing following engagement in a group nature-based programme:
The green gym programme delivered by the conservation volunteers. Healthcare 2022, 10, 978. [CrossRef] [PubMed]

Hatfield, G.; Lesser, I.; Nienhuis, C. Utility of an outdoor group exercise program for improving postpartum mental health. Health
Fit. ]. Can. 2022, 15, 18-30.

Kolster, A.; Heikkinen, M.; Pajunen, A.; Mickos, A.; Wennman, H.; Partonen, T. Targeted health promotion with guided nature
walks or group exercise: A controlled trial in primary care. Front. Public Health 2023, 11, 1208858. [CrossRef]

Paths for All. What Is a Health Walk? 2024. Available online: https:/ /www.pathsforall.org.uk/walking-for-health /health-walks /
what-is-a-health-walk (accessed on 29 March 2024).

Hanson, S.; Jones, A. Is there evidence that walking groups have health benefits? A systematic review and meta-analysis. Br. ].
Sports Med. 2015, 49, 710-715. [CrossRef] [PubMed]

Irvine, K.N.; Marselle, M.R.; Melrose, A.; Warber, S.L. Group Outdoor Health Walks Using Activity Trackers: Measurement and
Implementation Insight from a Mixed Methods Feasibility Study. Int. J. Environ. Res. Public Health 2020, 17, 2515. [CrossRef]
Alexander, ].C.; Chastin, S.; Irvine, K.N.; 1 Georgiou, M.; Khanna, P; Tieges, Z.; Smith, N.; Chong, Y.-Y.; Onagan, EC.; Price, L.;
et al. Contextual factors and programme theories associated with implementing blue prescription programmes: A systematic
realist review. Health Soc. Care Community 2023, 4, 1-24.

Wilkie, S.; Davinson, N. Prevalence and effectiveness of nature-based interventions to impact adult health-related behaviours and
outcomes: A scoping review. Landsc. Urban Plan. 2021, 214, 104166. [CrossRef]

Stake, R.E. The Art of Case Study Research; Sage: Thousand Oaks, CA, USA, 1995.


https://doi.org/10.1016/S0272-4944(02)00109-3
https://doi.org/10.1080/09603120500155963
https://www.ncbi.nlm.nih.gov/pubmed/16416750
https://www.ncbi.nlm.nih.gov/pubmed/23467965
https://doi.org/10.1186/2046-7648-2-3
https://www.ncbi.nlm.nih.gov/pubmed/23849478
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/904439/Improving_access_to_greenspace_2020_review.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/904439/Improving_access_to_greenspace_2020_review.pdf
https://www.aberdeencity.gov.uk/sites/default/files/6.4.PolicySG.OpenSpace.pdf
https://www.aberdeencity.gov.uk/sites/default/files/6.4.PolicySG.OpenSpace.pdf
https://www.scotborders.gov.uk/downloads/file/3524/green-space-strategy
https://www.scotborders.gov.uk/downloads/file/3524/green-space-strategy
https://doi.org/10.1080/13574809.2017.1336058
https://doi.org/10.1016/j.landurbplan.2017.04.002
https://doi.org/10.1016/j.landurbplan.2022.104420
https://doi.org/10.1080/13607863.2017.1348481
https://doi.org/10.3390/ijerph19095353
https://www.ncbi.nlm.nih.gov/pubmed/35564752
https://doi.org/10.3390/ijerph17124213
https://www.ncbi.nlm.nih.gov/pubmed/32545651
https://doi.org/10.3390/ijerph192114505
https://doi.org/10.1186/s12199-019-0822-8
https://doi.org/10.1016/j.healthplace.2019.102281
https://www.ncbi.nlm.nih.gov/pubmed/32479359
https://doi.org/10.1002/cl2.1061
https://doi.org/10.1177/1053825915607536
https://doi.org/10.3390/sports7060142
https://doi.org/10.3390/healthcare10060978
https://www.ncbi.nlm.nih.gov/pubmed/35742030
https://doi.org/10.3389/fpubh.2023.1208858
https://www.pathsforall.org.uk/walking-for-health/health-walks/what-is-a-health-walk
https://www.pathsforall.org.uk/walking-for-health/health-walks/what-is-a-health-walk
https://doi.org/10.1136/bjsports-2014-094157
https://www.ncbi.nlm.nih.gov/pubmed/25601182
https://doi.org/10.3390/ijerph17072515
https://doi.org/10.1016/j.landurbplan.2021.104166

Int. J. Environ. Res. Public Health 2024, 21, 843 23 0f 23

45.
46.

47.
48.
49.
50.
51.

52.

53.

54.

55.

56.
57.
58.
59.
60.
61.
62.

63.

64.

65.

66.

67.
68.

69.

Lincoln, Y.S.; Guba, E.G. Naturalistic Inquiry; Sage Publications, Inc.: Beverly Hills, CA, USA, 1985.

Mills, A.J.; Durepos, G.; Wiebe, E. Encyclopedia of Case Study Research; (Vols. 1-0); SAGE Publications, Inc.: Thousand Oaks, CA,
USA, 2010.

Langdridge, D. Phenomenology and critical social psychology: Directions and debates in theory and research. Soc. Person. Psychol.
2008, 2, 1126-1142. [CrossRef]

Braun, V.; Clarke, V. Using Thematic Analysis in Psychology. Qual. Res. Psychol. 2006, 3, 77-101. [CrossRef]

Bruce, S.; Yearley, S. The Sage Dictionary of Sociology; Sage: London, UK, 2006.

Creswell, ] W.; Miller, D.L. Determining validity in qualitative inquiry. Theory Pract. 2000, 39, 124-130. [CrossRef]

West, R.; Michie, S. A brief introduction to the COM-B Model of behaviour and the PRIME Theory of motivation. Qeios 2020, 1,
1-6. [CrossRef]

Meredith, S.J.; Cox, N.J.; Ibrahim, K.; Higson, J.; McNiff, ].; Mitchell, S.; Rutherford, M.; Wijayendran, A.; Shenkin, S.D.; Kilgour,
A.H.M; et al. Factors that influence older adults” participation in physical activity: A systematic review of qualitative studies.
Age Ageing 2023, 52, afad145. [CrossRef] [PubMed]

Currie, M,; Colley, K,; Irvine, K.N. Outdoor Recreation for Older Adults in Scotland: Qualitatively Exploring the Multiplicity of
Constraints to Participation. Int. J. Environ. Res. Public Health 2021, 18, 7705. [CrossRef] [PubMed]

Barrett, S.; Begg, S.; O’'Halloran, P; Breckon, J.; Rodda, K.; Barrett, G.; Kingsley, M. Factors influencing adults who participate in
a physical activity coaching intervention: A theoretically informed qualitative study. BM] Open 2022, 12, e057855. [CrossRef]
[PubMed]

McKeon, G.; Mastrogiovanni, C.; Teychenne, M.; Rosenbaum, S. Barriers and Facilitators to Participating in an Exercise Referral
Scheme among Women Living in a Low Socioeconomic Area in Australia: A Qualitative Investigation Using the COM-B and
Theoretical Domains Framework. Int. J. Environ. Res. Public Health 2022, 19, 12312. [CrossRef] [PubMed]

Andersen, P.; Lendahls, L.; Holmberg, S.; Nilsen, P. Patients” experiences of physical activity on prescription with access to
counsellors in routine care: A qualitative study in Sweden. BMC Public Health 2019, 19, 210. [CrossRef] [PubMed]

Gibson, ].J. The Ecological Approach to Visual Perception; Houghton, Mifflin and Company: Boston, MA, USA, 1979.

Mehrabi, S.; Drisdelle, S.; Dutt, H.R.; Middleton, L.E. If I want to be able to keep going, I must be active. Exploring older adults’
perspectives of remote physical activity supports: A mixed-methods study. Front. Public Health 2024, 12, 1328492. [CrossRef]
[PubMed]

Goodwin, M.V.; Hogervorst, E.; Maidment, D.W. A qualitative study assessing the barriers and facilitators to physical activity in
adults with hearing loss. Br. J. Health Psychol. 2024, 29, 95-111. [CrossRef] [PubMed]

Craik, K.J.W. The Nature of Explanation; Cambridge University Press: Cambridge, UK, 1943.

Kaplan, S.; Kaplan, R. Cognition and Environment: Functioning in an Uncertain World; Ulrich’s: Ann Arbor, ML, USA, 1989.
Hulteen, R.M.; Waldhauser, K.J.; Beauchamp, M.R. Promoting health-enhancing physical activity: A state-of-the-art review of
peer-delivered interventions. Curr. Obes. Rep. 2019, 8, 341-353. [CrossRef]

Kritz, M.; Thegersen-Ntoumani, C.; Mullan, B.; Stathi, A.; Ntoumanis, N. “It’s better together”: A nested longitudinal study
examining the benefits of walking regularly with peers versus primarily alone in older adults. J. Phys. Aging Phys. Act. 2024, 29,
455-465. [CrossRef]

Paths for All. Walking for Health. 2024. Available online: https://www.pathsforall.org.uk /walking-for-health (accessed on 10
May 2024).

Thegersen-Ntoumani, C.; Quested, E.; Biddle, S.J.H.; Kritz, M.; Olson, J.; Burton, E.; Cerin, E.; Hill, K.D.; McVeigh, J.; Ntoumanis,
N. Trial feasibility and process evaluation of a motivationally-embellished group peer led walking intervention in retirement
villages using the RE-AIM framework: The Residents in Action Trial (RiAT). Health Psychol. Behav. Med. 2019, 7, 202-233.
[CrossRef] [PubMed]

Kritz, M.; Ntoumanis, N.; Mullan, B.; Stathi, A.; Thegersen-Ntoumani, C. Volunteer Motivation and Retention of Older Peer Walk
Leaders: A 4-Month Long Investigation. Gerontologist 2021, 61, 1118-1130. [CrossRef] [PubMed]

Deci, E.L.; Ryan, R.M. Intrinsic Motivation and Self-Determination in Human Behavior; Plenum: New York, NY, USA, 1985.

Ryan, R.M.; Deci, E.L. Self-determination theory and the facilitation of intrinsic motivation, social development, and well-being.
Am. Psychol. 2000, 55, 68-78. [CrossRef] [PubMed]

Marquez, D.X.; Aguifiaga, S.; Vasquez, PM.; Conroy, D.E.; Erickson, K.I; Hillman, C.; Stillman, C.M.; Ballard, R.M.; Sheppard,
B.B.; Petruzzello, S.].; et al. A systematic review of physical activity and quality of life and well-being. Transl. Behav. Med. 2020, 10,
1098-1109. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1111/j.1751-9004.2008.00114.x
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1207/s15430421tip3903_2
https://doi.org/10.32388/WW04E6.2
https://doi.org/10.1093/ageing/afad145
https://www.ncbi.nlm.nih.gov/pubmed/37595070
https://doi.org/10.3390/ijerph18147705
https://www.ncbi.nlm.nih.gov/pubmed/34300154
https://doi.org/10.1136/bmjopen-2021-057855
https://www.ncbi.nlm.nih.gov/pubmed/35926990
https://doi.org/10.3390/ijerph191912312
https://www.ncbi.nlm.nih.gov/pubmed/36231623
https://doi.org/10.1186/s12889-019-6535-5
https://www.ncbi.nlm.nih.gov/pubmed/30786907
https://doi.org/10.3389/fpubh.2024.1328492
https://www.ncbi.nlm.nih.gov/pubmed/38327585
https://doi.org/10.1111/bjhp.12689
https://www.ncbi.nlm.nih.gov/pubmed/37658583
https://doi.org/10.1007/s13679-019-00366-w
https://doi.org/10.1123/japa.2020-0091
https://www.pathsforall.org.uk/walking-for-health
https://doi.org/10.1080/21642850.2019.1629934
https://www.ncbi.nlm.nih.gov/pubmed/34040848
https://doi.org/10.1093/geront/gnaa159
https://www.ncbi.nlm.nih.gov/pubmed/33073839
https://doi.org/10.1037/0003-066X.55.1.68
https://www.ncbi.nlm.nih.gov/pubmed/11392867
https://doi.org/10.1093/tbm/ibz198

	Introduction 
	Nature as an Intervention for Health and Well-Being 
	COM-B Model as a Way to Understand NBI Behaviour Change 
	Study Focus 

	Methods 
	Research Design 
	Recruitment Process 
	Participants 
	Data Collection 
	Analysis 
	Validity 

	Results 
	Physical Capabilities 
	Physical Capabilities—Antecedent 
	Physical Capabilities—Emergent 

	Psychological Capabilities 
	Psychological Capabilities—Antecedent 
	Psychological Capabilities—Emergent 

	Physical Opportunity 
	Physical Opportunities-Antecedent 
	Physical Opportunities—Emergent 

	Social Opportunity 
	Social Opportunity—Antecedent 
	Social Opportunity—Emergent 

	Reflective Motivation 
	Reflective Motivation—Antecedent 
	Reflective Motivation—Emergent 

	Automatic Motivation 
	Automatic Motivation—Antecedent 
	Automatic Motivation—Emergent 

	Behaviours 
	Health and Well-Being 
	Safeguarding Health 
	Health and Well-Being Issues 
	Health and Well-Being Improvements 


	Discussion 
	Summary of Findings 
	How Do Antecedent (Existing) Capabilities, Opportunities, and Motivations (COMs) Affect Engaging in a GOHW? 
	How Does Programme Engagement Create Emergent COMs That Affect Physical Activity? 
	How Do These Emergent COMs Affect Other Health-Promoting Behaviours? 
	How Does the Chain of Antecedent and Emergent COM-Bs Affect Health and Well-Being among Older Adults with or at Risk of NCDs? 

	Limitations and Strengths 
	Future Research 
	Implications 

	Conclusions 
	References

