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Abstract: The health benefits of nature are well recognised. However, nature prescriptions (nature-
based health interventions) are not routine in many health systems. We interviewed health stake-
holders (1 = 13) who prescribe and provide nature prescriptions, to identify enablers and barriers
surrounding nature prescriptions in Australia. Participants emphasised the importance of collabora-
tion between health disciplines, community, government and industry sectors, alongside appropriate
infrastructure. Patient-centred, accessible care supporting behavioural change and social wellbeing
was enabling. Participants identified a need for increased awareness, accessible local resources and
responsiveness regarding climate change. The findings reveal key considerations to inform effective
implementation of nature prescribing for enhanced community health.
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1. Introduction

Many of the mental, physical and social health benefits of being in nature are now well
established [1-3]. Nature prescriptions (also known by terms such as ‘green prescriptions’
or ‘eco prescriptions’) are given as advice to undertake activities immersed in nature to
support human health, such as outdoor exercise, forest bathing or conservation work [4,5].
Effective nature prescriptions may offer durable options for narrowing health inequal-
ities in culturally sensitive ways [6], as well as promote connection with communities
by encouraging networks between people, health professionals and nature intervention
providers [2]. Further, these prescriptions provide a strategy for health professionals to
sustainably support physical and mental wellbeing, thus addressing the aims of the United
Nations Sustainable Development Goal of ‘good health and wellbeing’ [7].

Emerging research has uncovered a number of benefits of natural environment expo-
sure to psychological and physical wellbeing, including a reduction in stress markers and a
decreased probability of cardiovascular disease, obesity, diabetes and other preventable
diseases linked to premature mortality across cultures [8-10]. Interactions in nature also
have been associated with enhanced self-reported health [11], improved birth outcomes,
improved cognitive development and lower obesity levels in children [12]. Recent research
indicates that green environments might also facilitate life-long mobility and mitigate the
risk of falls in older adults [13]. Importantly, return on investment calculations undertaken
in the UK indicate that for mental health benefits alone, green exercise returns an estimated
financial value of GBP 7 to 8.5 (USD 7.85 to 9.50) for every GBP 1 spent [14].
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According to the 2021 World Health Organization (WHO) report on ‘green and blue
spaces and mental health’, various types of natural environments enhance wellbeing for a
diverse range of populations. Integrating nature prescriptions into everyday health care
practice by prescribers such as general practitioners and other primary health professionals
is key to implementing this type of intervention [15]. While there are examples of effective
implementation of nature prescribing in some countries (e.g., UK [16,17], Japan [18] and
USA [19]), nature prescribing practice is still in its infancy in most jurisdictions. Differences
in health care practices and natural spaces across countries and regions also question
whether existing practices would be readily translated and implemented in other juris-
dictions. As discussed by Van den Berg (2017) [15], it is vital that we understand how
best to support health professionals in prescribing green activities specific to their context
and place.

While a wealth of research has demonstrated the positive impact of natural environ-
ments on wellbeing, health and social outcomes [1,20] and has begun to shed light on
patient perspectives of nature prescribing, there is a dearth of research exploring the transla-
tion of this evidence into practice [5]. Current research suggests there are major constraints
to nature prescribing, including a paucity of appropriate opportunities, activities and in-
frastructure, socioeconomic factors, the lack of a shared definition of nature prescribing,
inadequate collaboration between stakeholders and inadequate funding [21,22]. However,
as the World Health Organizations (2021) [3] calls for increased provision of high-quality
nature exposure, there is a specific need to understand the process of prescribing and im-
plementing interventions that utilise natural environments [5,21]. This paper addresses the
knowledge gaps surrounding nature prescription implementation by asking the following
research question: “What factors are affecting the implementation of nature prescribing in
Australia from the perspectives of prescribers and providers”?

2. Methods
2.1. Aim and Design

The aim of this study was to identify the needs, preferences, barriers and enablers to
implementing nature prescriptions in Australia, as perceived by prescribers and providers
of nature prescriptions. The study employed a qualitative descriptive approach using
semi-structured interviews.

2.2. Participants and Recruitment

Participants were health stakeholders (i.e., health service providers and managers),
located across Australia, with an interest in either prescribing or facilitating nature pre-
scriptions and nature-based activities. Participants were required to be fluent in English,
able to provide informed consent and have access to an internet connection and a device
capable of supporting Zoom video conferencing. A sample size of 12-13 participants was
considered suitable in regard to the study design, research aim and the depth and range of
perspectives sought [23].

Professional associations, health care clinics and individual providers known to have
an interest in nature prescribing were identified as potential participants through public
websites, news articles, and contacts known to the research team. These associations,
services and providers were emailed information about the study and invited to contact the
research team if they (or their members) were interested in participating. Semi-purposive
sampling [24] was applied to generate a sample of participants from a range of health service
settings, including at least three participants (25%) from each of the following contexts:
clinical (e.g., physicians), non-clinical (e.g., forest therapy guides) and management (e.g.,
service directors). The sampling process also selected participants from both urban and
non-urban locations across multiple Australian states and territories, and it sought to
represent perspectives from both prescribers (health care professionals who prescribe
nature prescriptions) and providers (professionals who provide nature-based interventions
and activities).
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2.3. Data Collection

Data were collected between 27 April and 26 May 2022, using a semi-structured
interview guide. The guide explored participants” experiences with nature prescribing,
including perceived barriers and enablers to such prescribing. After reading an information
sheet, participants consented to the interview and to the interviews being audio-recorded.
The 30 min interviews were conducted online using the Zoom video conferencing platform.
Interviews were scheduled according to participant convenience and researcher availability.
Interviews were recorded as audio files with a transcript generated using the Zoom auto-
transcribe function (i.e., no video was recorded). Transcripts were then anonymised and
reviewed for accuracy against the recordings before being saved as de-identified files. Data
were collected by one interviewer (HF) for consistency. The interviewer held a PhD in
public health, had training and experience in conducting qualitative research and had
no relationships with participants prior to recruitment. A copy of the interview guide is
provided in Supplementary File S1.

2.4. Data Analysis

Transcripts were imported to NVivo 12 Plus (QSR International Pty Ltd., Melbourne,
Australia, 2020) qualitative analysis software for coding. Data underwent inductive the-
matic analysis, using the method of Braun and Clarke [25]. Generation of initial codes,
themes and domains was undertaken by one researcher (HF) and checked by two oth-
ers (EB and ML). Themes and domains were reviewed and defined by three researchers,
collaboratively (HE, EB and ML).

2.5. Ethics

Ethical approval was granted by the Southern Cross University Human Research
Ethics Committee (approval number 2022/035).

3. Findings
3.1. Sample

Expressions of interest to participate in the study were received from seventeen poten-
tial participants. Thirteen individuals provided consent to participate and were interviewed.
The final sample comprised individuals from both urban and non-urban locations, across
five of eight Australian states and territories, including New South Wales, Victoria, Queens-
land, Tasmania and the Northern Territory. In order to preserve anonymity and ensure
participants were not identifiable, no other demographic data were collected. Five par-
ticipants primarily had experience in prescribing nature prescriptions, five participants
primarily had experience in facilitating nature prescribing interventions, and three partici-
pants had substantial experience in both roles. The professional roles of participants are
outlined in Table 1.

Table 1. Professional profile of participants.

Professional Role No. of Participants
General practitioner 2
Forest therapy guide 2
Primary care director 1
Primary care community nurse 1
Sport and exercise physician 1
Horticulture industry professional 1
CEO, patient advocacy not-for-profit 1
Occupational therapist 1
Allied health manager 1
Exercise physiologist 1

—_

Psychiatric nurse

Thematic analysis identified thirteen themes, which were inductively grouped into five domains: (1) Community:
consultation and customisation; (2) Systems: building partnerships and networks; (3) Prescribers: cultivating
awareness and capacity; (4) Prescriptions: recognising the foundations; (5) External setting: interfacing social
and natural environments. These domains and themes are explained in the proceeding sections and summarised
in Table 2.
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Table 2. Summary of domains and themes.

Domain 1 Community: Consultation and Customisation
Themes Tailoring to the specific and unmet needs of the population
Adapting for accessibility in nature prescription activities
Engagement and trust-building with community
Domain 2 Systems: Building Partnerships and Networks
Themes Establishing connections and building pathways
Creating resources tailored to the local area and models of patient care
Integrating infrastructure with purpose
Domain 3 Prescribers: Cultivating Awareness and Capacity to Implement
Themes Prescriber awareness of and familiarity with nature prescribing and its benefits
Alignment with the primary care consultation and medical model
Domain 4 Prescriptions: Recognising the Foundations
Themes Person-centred delivery
Supporting behavioural change for uptake and sustainability
Social engagement as an enabler and an outcome
Domain 5 External Setting: Interfacing Social and Natural Environments
Themes Adaptive response to environmental challenges and changes

Raising the profile of nature prescribing

3.2. Community: Consultation and Customisation

This domain describes the role of connection and engagement between the nature
prescription prescriber/provider and the community or population within which the
prescribing takes place. A community-oriented approach was applied to customise nature
prescriptions to the specific needs of the community or population, which is presented in
three themes: (1) tailoring to the specific and unmet sociological needs of the population,
(2) adapting for accessibility in nature prescription activities, and (3) engagement and
trust-building with community.

3.2.1. Tailoring to the Specific and Unmet Sociological Needs of the Population

Participants discussed the importance of tailoring nature prescriptions to the spe-
cific needs of the target population to promote uptake and sustained engagement. This
included the initial identification of people with unmet needs that could be addressed
through nature prescribing, such as marginalised groups with unmet psychosocial needs
or patient populations with health conditions that have lifestyle-based risk factors. As well
as addressing the health needs of the patient or population, participants spoke of tailoring
nature prescriptions with consideration of social, economic and cultural factors, and they
believed this could enhance the safety and effectiveness of interventions. Conversely,
failure to consider such factors was perceived as a missed opportunity and a barrier to
successful implementation.

“You've got to find a way to be inclusive and work with community—their communities—
and understand what they want, what they need, and how to approach a green prescription
seeing from their cultural perspective, because if you go in thinking you know what’s
going to work, you're destined to fail”. Participant 1, Primary care director. Adapting
for accessibility in nature prescription activities.

3.2.2. Adapting for Accessibility in Nature Prescription Activities

The outdoor-based nature of nature prescribing was understood to present barriers
for some populations due to limitations on physical mobility or access to green spaces. Par-
ticipants spoke of overcoming these barriers through patient-led selection or co-designed
adaptation of activities to various accessibility needs. Participants indicated accessible en-
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vironments could be better identified (e.g., wheelchair-accessible forest trails) or developed
(e.g., building gardens within in-patient settings), while the use of online technology and
introduction of natural elements to indoor environments could be used for cases with very
low mobility. User-generated content developed for sharing within the target population
was discussed as an enabling resource as it provided empirical knowledge about what
worked for the population in a practical context.

“We disseminate patient- and participant- driven stories of how nature facilitated their
wellbeing and their own experiences of nature, and how they accessed it despite disabil-
ity or mobility impairments. The participants discovered these resources themselves”.
Participant 7, Allied health manager and researcher.

Developing content and resources in multiple formats and through a variety of media (e.g.,
hardcopy and online, visual and audio) was another approach to enhancing accessibility by
attending to different learning styles, neurodivergence and neurological conditions.

“I find a lot of people I talk to these days, theyve actually got learning disabilities and
autism, and differences in how they want to consume information. And I find as well
that people that are living with persistent pain get a lot of brain fog. So, resources like
word heavy material are not going to be suitable for them, whereas a short phone call
or something that is available, even on a website that they can look at, at a time that
suits them”. Participant 5, CEO at a chronic pain not-for-profit. Engagement and
trust-building with community

3.2.3. Engagement and Trust-Building with Community

Some prescribers and providers discussed the enabling impact of being engaged with
the local community and having trusted relationships with community members. Such
engagement could be deliberately developed or arise organically from being part of the
community themselves. Participants described community engagement as a foundation
that facilitates other aspects of nature prescription implementation, such as the development
of networks and identification of local opportunities for nature prescribing. Trust-building
was considered important when working with vulnerable and marginalised populations in
order to address socioeconomic and cultural barriers to implementation.

“I think it’s that you do have to be out in the community to establish that type of trust
and that’s the challenge. So yeah, there needs to be that community support and context
and ongoing, you know . . . if you're not consistent, people will forget you very quickly
and you won't build that trust” Participant 4, Therapeutic horticulture professional.

3.3. Systems: Building Partnerships and Networks

This domain recognises the necessity of inter-connected, locally relevant networks
between people, services and infrastructure to facilitate the process of nature prescribing.
Participants acknowledged that fragmented systems present a barrier to the implementation
of nature prescribing and described various strategies for integrating networks through
three themes: (1) establishing connections and building pathways, (2) creating resources
tailored to the local area and models of patient care, and (3) integrating infrastructure
with purpose.

3.3.1. Establishing Connections and Building Pathways

Prescribers and providers both frequently discussed the value of inter-disciplinary
networks between health care providers, nature-based activity providers and other relevant
service providers. A wide range of different stakeholders were identified as potential
partners in the implementation of nature prescribing (see Box 1). These networks were
discussed as knowledge-sharing opportunities and pathways to more efficient application
of nature prescribing. The absence of such networks was perceived as a barrier to connecting
patients with a suitable intervention. By contrast, having a range of new and existing
inter-disciplinary relationships was considered useful in supporting prescribers to offer
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appropriate nature prescriptions and enabling providers to reach patients who could benefit
from facilitated activities. Some participants also described how community partnerships
served as support networks by providing practical and financial resources to develop
nature prescribing initiatives.

“You can’t connect with people in those marginalised situations if you're not connecting
with the destinations in the communities that they are interacting with. (...) There are
some people who are incredibly socially isolated—but for most people, they’re having
some sort of connection with community..”. Participant 1, Primary care director

Box 1. Potential stakeholder groups and partners identified by participants.

Allied health providers

Associations, peak bodies and patient advocacy organisations
Community groups and other grassroots organisations
Education providers

General practice and other primary care providers
Government agencies (e.g., parks) and councils
Hospitals and other public health facilities

Local businesses

Mental health care providers and services

Providers of nature-based activities

Volunteers

3.3.2. Creating Resources Tailored to the Local Area and Models of Patient Care

When discussing the types of resources that enable implementation of nature prescrib-
ing, prescribers discussed using, or having a need for, resources that were: specific to their
local area; easy to access and share; and able to be efficiently embedded within routine
processes of clinical practice. Participants indicated these resources should include a range
of locally available options for nature-based activities that could be routinely shared with
patients through online or hardcopy materials, sometimes with the inclusion of information
to educate patients about the benefits of nature-based activities. Some providers expressed
a desire to connect with prescribers through similar resources as a referral pathway.

“You could say ‘I prescribe” and up the top have all of the different options that would help
me as a clinician. ‘I prescribe physical activity in nature, a walk or bike ride’, ‘I prescribe
sitting in nature’, ‘I prescribe meditation’, and then down the bottom, you might have
a few different links that people could look up the benefits of nature therapy or green
therapy. It also reduces the burden on the doctor to explain everything then. You ve got
to have a way of making it easy for people to adopt as part of their practice when they ve
already got 50,000 things”. Participant 3, Sport and exercise physician

3.3.3. Integrating Infrastructure with Purpose

Participants indicated that nature prescribing was enabled when green spaces and
other relevant infrastructure were connected in some way with systems of health ser-
vice provision. This involved strategies such as co-location of health services with either
green spaces or providers of nature-based interventions, the inclusion of green spaces
when designing and building new health service facilities (e.g., healing gardens [26]), and
recognition of existing green spaces such as parks and state forests as potential public
health infrastructure. Policy-based and economic infrastructure, such as subsidised public
health initiatives and private health insurance, were discussed as desirable points of po-
tential integration between nature-based interventions and health system infrastructure.
Participants also expressed that in order for green infrastructure to be utilised in a sus-
tained manner, its design had to be suited to the specific needs of the target population or
local community.

“Our hospital is being rebuilt as we speak, (...) so, based on all of the benefits we're seeing
of nature prescribing we’ve been pushing all the way along with the redevelopment to have
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a lot of garden space. So that we can prescribe more nature-based things”. Participant 7,
Allied health manager and researcher

“National parks and state forests, sure they recognize those places for recreation, but
they’re not recognized really as a public health resource, which they are because it goes
beyond recreation, ( ... ) it is actually having those health benefits”. Participant 11,
Forest and nature therapy guide

3.4. Prescribers: Cultivating Awareness and Capacity

This domain acknowledges the need for prescribers to have relevant knowledge and
appropriate clinical care processes to facilitate nature prescriptions, particularly in primary
care where patients typically receive referrals. Participants discussed this capacity for
nature prescribing in two themes: (1) prescriber awareness of and familiarity with nature
prescribing and its benefits and (2) alignment with the primary care consultation and
medical model.

3.4.1. Prescriber Awareness of and Familiarity with Nature Prescribing and Its Benefits

A perceived lack of awareness of nature prescribing amongst health care providers in
Australia was described by participants as a barrier to implementation, as was a perceived
lack of credibility of nature prescribing as a health intervention. Participants discussed
a need for greater awareness and education around nature prescribing, particularly for
general practitioners due to their trusted role in primary care provision, which was seen
as a central opportunity for nature prescription dissemination. Research was viewed as
a valuable resource to promote awareness, perceptions of credibility, and the benefits of
nature prescribing amongst evidence-based professions, as noted by one participant:

“We're all evidence-based practitioners, so we're looking to draw on evidence”. Partici-
pant 9, Exercise physiologist

Prescriber familiarity and personal experience with nature-based activities was dis-
cussed as an enabler as it was seen to facilitate patient-provider conversations on the topic,
lend confidence to the prescriber in their recommendations and encourage patients by
setting an example or “walking the talk”, as one participant described:

“They can see I'm not a hypocrite, I practice what I preach. Also doing it and being
involved, you're more familiar with what’s available and can readily talk about it in a
more meaningful way, a more personal way”. Participant 12, General practitioner.

3.4.2. Alignment with the Primary Care Consultation and Medical Model

Prescribers in primary care settings (such as general practice) discussed the challenges
presented by these settings in regard to introducing patients to nature prescribing and
facilitating the uptake of nature-based interventions. Limitations related to the short
consultation time and the need to cover multiple dimensions of patient care within each
consultation, particularly when the provider is the patient’s primary point of contact for
health care.

“Pressure to deal with all their medical problems and review their medications, change
those that need to be changed, do their referrals and all the other things that you have
to do for good quality medicine. So there’s not always enough time to prescribe the
lifestyle changes that you'd really wish to in the vast majority of cases”. Participant 12,
General practitioner.

Participants described these limitations as being compounded by perceived resistance
to change in both prescribers and patients, the quantity of time required to support patients
through behavioural change, and a lack of focus on psychosocial factors in medical models
of care. The potential to address these limitations was seen in roles played by prescribers
and providers from other health and lifestyle professions who may have more time to
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spend with patients to support the implementation of nature prescriptions (e.g., practice
nurses, life coaches, and forest therapy guides).

“Not just time, it’s about the model of health you're educated under I think, (... ) a lot
of other disciplines think a little bit more socially and so those ideas of going for a walk,
being outside, being in the garden, spending some time in the sun, you know that sort of
thing most probably makes more sense and has value for that minute of conversation”.
Participant 1, Primary care director.

3.5. Prescriptions: Recognising the Foundations

The foundations of nature prescription implementation are discussed in the themes of
this domain. Participants described how the lifestyle-based health behaviours embedded
in nature prescriptions can be encouraged through a psychosocial approach to patient
care and prescribing, which was represented in three themes: (1) person-centred delivery;
(2) supporting behavioural change for uptake and sustainment; (3) social engagement as an
enabler and an outcome.

3.5.1. Person-Centred Delivery

The importance of tailoring nature prescribing to individual patients or consumers
was a common theme raised by participants in relation to selecting interventions and
communicating the topic in patient care. Successful implementation was considered to be
reliant upon prescriptions being accessible to an individual’s circumstances, not only in
relation to physical capability, but also in terms of emotional, cultural and family needs.
These aspects of accessibility and compatibility were discussed as being achieved through
open, non-judgemental communication and shared decision-making led by patient interests,
values and motivations.

“That’s probably more patient dependent then universal, so my sort of basic ethos for
prescribing exercises to find something for the patient that they enjoy and try and work
out what the enablers are for them to continue to do that”. Participant 3, Sport and
exercise physician.

“It can be as simple as just engaging with a plant in the garden, you know touching
the leaf. I use to take people with dementia out into the garden, walk around and smell
flowers and touch leaves, and that’s as far as we would go”. Participant 2, Primary
community care nurse.

3.5.2. Supporting Behavioural Change for Uptake and Sustainment

Implementing and sustaining patient engagement with nature-based interventions
was acknowledged by participants as a barrier to nature prescription. Participants noted the
impact of sociological factors on behavioural change as an additional challenge; however,
they discussed the promotion of behavioural change as a pathway to implementation.
The acquisition of skills to support behavioural change was proposed as an enabling
characteristic for prescribers and providers, whether the skills were derived from specific
training or experience in clinical care, as explained by one participant:

“Just telling someone to go out and do something through a script it is, I would dare say,
very ineffective. But if you have health coaching/behaviour change skills, you can work
with someone over their ambivalence to change and get them to a point where they may
be ready to action some change”. Participant 1, Primary care director.

Participants also described how the facilitation of nature-based interventions by
providers could potentially support behavioural change in patients, although solo and
self-guided activities were also seen as playing a role in patient self-efficacy. Prescribers dis-
cussed how they encouraged behavioural change by focussing on the individual patient’s
motivations or values, such as educating patients about the potential benefits of nature
prescriptions for their specific health conditions, or by incorporating a sense of purpose in
the interventions selected (e.g., growing food and creating art).
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“I'll try and use their physical medical conditions as a motivating tool. (...) You relate the
situation to the medical condition and they become motivated to do something about it and
they see the results, and so they keep doing it”. Participant 12, General practitioner.

3.5.3. Social Engagement as an Enabler and an Outcome

Many participants discussed the concept of social engagement or social prescribing
as an integral component of successful nature prescribing, with particular value given
to face-to-face interactions. Nature-based activities that involved a social element with
other patients/community members and activity providers were considered enablers of
implementation and effectiveness, as described by one participant:

“It’s a fantastic thing to do; to grow things together, to learn together, to learn how to do
things, to be part of something. It’s very, very healing, it’s very connecting. (...) I mean
there’s places for both—there’s places for individual but there’s also places for community.
And it can build community”. Participant 6, Occupational therapist.

A bi-directional relationship was described by some participants, noting social engage-
ment as a potential beneficial outcome of nature prescribing, particularly for patients with
unmet social needs. Nature-based activities undertaken with a provider and/or in a group
were also considered to promote safety and enhance patient experiences.

“Let’s say I'm working with someone who’s isolating at home. First walk that we’ll do
outdoors will be somewhere where it’s not likely that we’ll see many other people, and
then progressively I'll work towards busier places in nature. (...) As they become more
comfortable with walking past people, maybe even stopping for a chat, we’ll just notch
it up a level. So yeah, people seem to be a lot more comfortable in that early stage when
they’re in nature”. Participant 9, Exercise physiologist.

3.6. External Setting: Interfacing Social and Natural Environments

This domain acknowledges the interface between people and the natural environment
through which nature prescriptions take place. Participants discussed the need to respond
to the changing dynamics of the human-natural environment relationship and to develop
greater public awareness of this relationship and nature prescribing; this was illustrated
through two themes: (1) adaptive response to environmental challenges and changes and
(2) raising the public profile of nature prescribing.

3.6.1. Adaptive Response to Environmental Challenges and Changes

With the natural environment forming a fundamental component of nature prescribing,
participants noted practical challenges inherent to the changeability of natural environ-
ments (e.g., seasonal and weather variations) and the divergence of some modern lifestyles
from natural rhythms (e.g., long work hours or night-shift).

“Even being too hot is a challenge. The weather I would say, sometimes environment
and surroundings, is the most challenging part of it”. Participant 8, Forest and nature
therapy guide.

Changes in the social environment were also noted, such as the various impacts of the
COVID-19 pandemic.

“Up until COVID two years ago, we’d go every second morning. We take a walk to the
beach. So that’s where the green script comes in. And now, we’ve got to try and retrain
the doctors, but they're all very nervous still and management haven’t given me the go
ahead because they’ve stopped things like day leave ( . .. ) because when our patients go
on day leave or shopping or overnight with family, they ve brought COVID back to the
ward”. Participant 10, Psychiatric nurse.

Adaptive strategies were discussed as ways to enable implementation in these circum-
stances, such as planning ahead with weather apps, having back-up plans in alternative
locations, and embracing outdoor settings as lower risk settings for COVID-19 transmission.
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However, the impact of climate change and an increase in severe weather events were
noted as an emerging barrier to sustained implementation of nature-based interventions,
as described by one participant in regard to an extreme weather event involving prolonged
periods of rain:

“It’s a tricky one because if someone really wants to build up a thing, where they’re
enjoying going for a walk in nature or down their favourite park and it’s just a mud pit
and it’s just constantly raining (...) you can look for other spots, but it’s pretty rare to
find somewhere that’s suitable at the moment”. Participant 9, Exercise physiologist.

3.6.2. Raising the Public Profile of Nature Prescribing

Similarly to the previous theme regarding Prescriber awareness and familiarity with nature
prescribing and its benefits, participants discussed a perceived lack of familiarity with nature
prescribing amongst the general population.

“I don’t think people even the general public are fully aware—not everybody—of the
benefits of nature connection, green prescriptions”. Participant 11, Forest and nature
therapy guide.

“Some people just don’t have much experience in nature or think it’s a bit, you know,
airy-fairy, or they might have an aversion to bugs or getting dirty feet”. Participant 9,
Exercise physiologist.

This perceived lack of familiarity amongst potential end-users, alongside low general
health literacy, were viewed as reasons for the poor uptake of nature prescriptions by both
health professionals and the public in Australia. Participants noted that individuals who
are more familiar with nature are likely to already be spending more time engaged in
nature-based activities and, as a result, are not necessarily the target population for nature
prescribing. While there was a suggested need to raise awareness and further normalise
nature prescribing in Australian society, some participants also touched on considerations
surrounding the terminology used in nature prescribing and the potential implications of
medicalising the human relationship with nature.

“I don’t know whether we want to put ‘engaging with nature’ as a formal script or not.
It’s sort of thinking towards the future. We kind of just want it to be embedded in what
we do, don’t you, that value of it”. Participant 2, Primary community care nurse.

4. Discussion

This study maps the landscape surrounding the implementation of nature prescribing
from the perspective of prescribers and providers of nature prescriptions, in a country
where nature-based health interventions are not yet embedded within local health sys-
tems. While previous research has argued that nature prescribing should be a fundamental
component of primary health care [15], in many places, this is not represented in routine
practice. The available evidence suggests that the constraints to nature prescribing pro-
grams are diverse and may include lack of access to suitable infrastructure, lack of providers
offering opportunities for therapeutic nature-based experiences, poor understanding of
nature prescribing, local socioeconomic deprivation and inadequate collaborations between
stakeholders [1,21]. The evidence from the present study corroborates these constraints;
however, our research also points to possible solutions.

A key finding from this research is that the implementation of nature prescriptions
requires community support and collaboration. Participants in this study indicated that
a one-size-fits-all approach to the provision of green spaces and associated activities is
unlikely to be as effective as engaging the community and individual patients, and adapt-
ing opportunities to ensure relevant needs are met. This emphasis on tailoring nature
prescriptions to the specific needs of communities and individuals through collaboration
and person-centred care is consistent with a recent nature prescribing trial in Australia,
which recommends that future endeavours co-design programs with intended users in
order to optimise outcomes [27]. Previous research on physical exercise interventions also
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recommends tailored approaches to addressing barriers arising in groups with different
needs, such as elderly patients [28], children and culturally diverse populations [29,30].

The value of a tailored approach to the implementation of behavioural health interven-
tions is well documented [31,32]. Input from community members is arguably critical to
delivering a tailored approach, as these members are well-positioned to provide necessary
local context and to identify local unmet health and social needs. Community collaboration
may also provide opportunities to enhance local literacy around health and nature, the lack
of which was identified as a potential barrier to the implementation of nature prescriptions
in another study [27]. Consistent with previous research examining the perspectives of UK
prescribers [21], participants in the present study emphasised the need to communicate
the benefits of nature for health and raise the public profile of nature prescribing through
partnerships between the health system, government and other relevant stakeholders.

As well as building connections with community, participants in this study suggested
that nature prescribing programs need to be supported by well-designed systems and care-
fully considered partnerships between prescribers and providers; a finding also reported in
previous research [21]. However, beyond the provision of appropriate systems and pro-
cesses, prescribers need to be confident that providers are able to offer recommended health
interventions, as well as deliver individually focused care that fosters health behaviour
change. Research on the prescribing of physical exercise has shown that suitably trained
providers (e.g., physical activity specialists) are able to offer patients appropriate, safe, ef-
fective and individualised counselling when implementing a prescription, and importantly,
patient support from such providers can have a positive impact on behaviour change [33].

The presence of activity providers also introduces a social element, particularly in
group settings [9,22]. This perspective was corroborated by participants in our study, who
noted that ‘provider presence’ was valuable to the process and outcomes of nature prescrib-
ing. The creation of local directories and resources was seen as an opportunity to connect
prescribers and their patients with intervention providers; these resources served to not
only support the uptake of nature prescribing, but also to facilitate sustained patient en-
gagement and health outcomes by fostering networks between primary care professionals
and providers with targeted expertise in nature-based activities (e.g., forest therapy guides
and therapeutic horticulturalists) [16,34]. Participants in our study also noted the value of
including additional stakeholders in such networks, such as health /community organisa-
tions, policymakers, local government and infrastructure managers. These inclusions are
reflected in other studies, which underscore the importance of collaboration across different
sectors of health care and public resources for successful, sustainable implementation of
nature prescribing [21,27].

Different elements were considered by our participants to be integral to nature pre-
scribing (e.g., natural environments and green infrastructure) or necessary for its success
(e.g., person-centred care and behavioural change support). These elements spanned multi-
ple sectors, disciplines and skillsets, highlighting the complexity of nature prescribing. Such
complexity is not always aligned with extant health care systems or models of patient care,
as voiced by participants both in this study and others [17,34]. This may be compounded by
the lack of public and prescriber awareness of nature prescribing [21,27]. Even so, previous
research suggests that health care practitioners are open to implementing nature prescribing
if suitable pathways are created [22]. The development of frameworks and other resources
to guide the systematic, multi-disciplinary design and implementation of evidence-based
nature prescriptions could enable more widespread use of nature prescribing in Australia
and elsewhere. The findings presented in this paper provide an impetus for such change,
by revealing a set of foundational criteria to guide the development of such tools through
further research, which is currently underway. Future research could build upon this work
by exploring how these foundational criteria apply in specific and specialised settings,
developing deeper and more concrete guidance for a range of stakeholders involved in
nature prescription implementation.
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While the development of accessible tools and streamlined systems could practicably
enable increased nature prescribing, other barriers may be more challenging to address,
such as those raised by study participants regarding climate change and severe weather
events. Despite the difficulty of responding to such intractable challenges, nature prescrib-
ing may present its own solution in the bi-directional relationship between human and
environmental health; that is, individuals who engage more with nature are more likely to
exhibit concern and care for the natural environment [35,36]. Additionally, communities
exposed to more green space may demonstrate greater resilience to distress and trauma
from severe weather events [37]. Nature prescribing may also directly encourage environ-
mental care through the incorporation of conservation initiatives [5]. Such incorporation
also lends a sense of purpose to the nature prescription, which some participants of this
study considered an enabling factor, which is consistent with previous research [5].

The findings of this study offer valuable guidance on the implementation of nature
prescribing; however, the translation of these insights requires consideration of the study
limitations. Due to nature prescribing being uncommon in Australia, and the need to
protect the confidentiality of participants, detailed demographic data were not recorded,
which may have resulted in the perspectives of some relevant demographic groups being
under-represented. Similarly, the use of purposive sampling may have introduced some
degree of selection and cognitive bias, as individuals with experience of nature prescribing
(i.e., participants in this study) may encounter different barriers and enablers to prospective
prescribers/providers who have not yet implemented the practice. To some extent, the
recruitment of a broad range of professional roles, from both prescriber and provider
perspectives, helped mitigate these limitations. Finally, although the small sample size
was considered suitable for the research aim and design, qualitative findings from small
samples need to be interpreted with consideration of contextual factors.

5. Conclusions

This study has shed new light on the needs, preferences, barriers and enablers to
implementing nature prescriptions among Australian prescribers and providers. The
findings highlight the complexity of implementing nature prescription, including the
various stakeholders involved and the numerous barriers to implementation that need to
be overcome. The need for greater guidance on how to facilitate the implementation of
nature prescription (such as a guiding framework) may provide a potential solution to
facilitating more widespread use of nature prescribing in Australia and elsewhere.

Supplementary Materials: The following supporting information can be downloaded at: https:
/ /www.mdpi.com/article/10.3390/sul15129530/s1.

Author Contributions: Conceptualization, H.F., M.L., X.F, T.A.-B. and E.B.; Methodology, H.E,,
M.L.,, X.E, T.A.-B. and E.B.; Validation, E.B.; Formal analysis, H.F., M.L. and E.B.; Investigation,
H.E; Funding acquisition, E.B. All authors have read and agreed to the published version of
the manuscript.

Funding: This research received no external funding. This research received and internal grant from
Southern Cross University, Faculty of Helath.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Ethics Committee of Southern Cross University
(protocol code 2022/035, 12 April 2022).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.
Data Availability Statement: Data is unavailable due to privacy or ethical restrictions.

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


https://www.mdpi.com/article/10.3390/su15129530/s1
https://www.mdpi.com/article/10.3390/su15129530/s1

Sustainability 2023, 15, 9530 13 of 14

References

1. Astell-Burt, T.; Hartig, T.; Putra, LG.N.E.; Walsan, R.; Dendup, T.; Feng, X. Green space and loneliness: A systematic review with
theoretical and methodological guidance for future research. Sci. Total Environ. 2022, 847, 157521. [CrossRef] [PubMed]

2. Brymer, E; Freeman, E.; Richardson, M. One health: The well-being impacts of Human-Nature relationships. Front. Psychol. 2019,
10, 1611. [CrossRef] [PubMed]

3. World Health Organization. Green and Blue Spaces and Mental Health: New Evidence and Perspectives for Action; World Health
Organization Regional Office for Europe: Copenhagen, Denmark, 2021.

4. Astell-Burt, T.; Pappas, E.; Redfern, J.; Feng, X. Nature prescriptions for community and planetary health: Unrealised potential to
improve compliance and outcomes in physiotherapy. J. Physiother. 2022, 68, S1836-59553. [CrossRef]

5. Kondo, M.; Oyekanmi, K.; Gibson, A_; South, E.; Bocarro, J.; Hipp, A. Nature Prescriptions for Health: A Review of Evidence and
Research Opportunities. Int. |. Environ. Res. Public Health 2020, 17, 4213. [CrossRef] [PubMed]

6. Nguyen, P-Y,; Rahimi-Ardabili, H.; Feng, X.; Astell-Burt, T. Nature prescriptions: A scoping review with a nested meta-analysis.
medRxiv, 2022, in press.

7. Lynch, T. United Nations Sustainable Development Goals: Promoting health and well-being through physical education
partnerships. Cogent Educ. 2016, 3, 1188469. [CrossRef]

8.  Astell-Burt, T.; Feng, X. Time for ‘Green” during COVID-19? Inequities in Green and Blue Space Access, Visitation and Felt
Benefits. Int. |. Environ. Res. Public Health 2021, 18, 2757. [CrossRef] [PubMed]

9. Leavell, M.A; Leiferman, J.A.; Gascon, M.; Braddick, F.; Gonzalez, ].C.; Litt, ].S. Nature-Based Social Prescribing in Urban Settings
to Improve Social Connectedness and Mental Well-being: A Review. Curr. Environ. Health Rep. 2019, 6, 297-308. [CrossRef]

10.  Seo, S.; Choi, S.; Kim, K.; Kim, S.M.; Park, S.M. Association between urban green space and the risk of cardiovascular disease: A
longitudinal study in seven Korean metropolitan areas. Environ. Int. 2019, 125, 51-57. [CrossRef]

11.  White, M.P;; Alcock, I.; Grellier, ].; Wheeler, B.W.; Hartig, T.; Warber, S.L.; Bone, A.; Depledge, M.H.; Fleming, L.E. Spending at
least 120 minutes a week in nature is associated with good health and wellbeing. Sci. Rep. 2019, 9, 7730. [CrossRef]

12.  Islam, M.Z; Johnston, J.; Sly, P.D. Green space and early childhood development: A systematic review. Rev. Environ. Health 2020,
35, 189-200. [CrossRef] [PubMed]

13. van Andel, S.; Cole, M.; Pepping, G.-J. Mind the Gap-On the Necessity of a Situational Taxonomy for Designing and Evaluating
Gait Interventions. In Nature and Health; Routledge: London, UK, 2021; pp. 47-59.

14. Bagnall, A.-M.E,; Charlotte Brymer, E.; Southby, K. Social Return on Investment Analysis of the Health and Wellbeing Impacts of
Wildlife Trust programmes, Leeds; 2018. Available online: https:/ /www.wildlifetrusts.org/sites/default/files /2019-09/SROI%
20Report%20FINAL%20-%20DIGITAL.pdf (accessed on 28 August 2022).

15.  Van den Berg, A.E. From green space to green prescriptions: Challenges and opportunities for research and practice. Front.
Psychol. 2017, 8, 268. [CrossRef] [PubMed]

16. Bragg, R.; Atkins, G. A Review of Nature-Based Interventions for Mental Health Care; Natural England Commissioned Reports:
London, UK, 2016.

17.  Marx, V.; More, K.R. Developing Scotland’s first Green Health Prescription Pathway: A one-stop shop for nature-based interven-
tion referrals. Front. Psychol. 2022, 13, 1-14. [CrossRef] [PubMed]

18. Zheng, Q.; Yang, X. Study and practice of forest-bathing field in Japan. Asian Agric. Res. 2013, 5, 18.

19. Crnic, M.; Kondo, M.C. Nature RX: Reemergence of pediatric nature-based therapeutic programs from the late 19th and early
20th centuries. Am. Public Health Assoc. 2019, 109, 1371-1378. [CrossRef] [PubMed]

20. Markevych, I; Schoierer, J.; Hartig, T.; Chudnovsky, A.; Hystad, P.; Dzhambov, A.M.; De Vries, S.; Triguero-Mas, M.; Brauer, M.;
Nieuwenhuijsen, M.J. Exploring pathways linking greenspace to health: Theoretical and methodological guidance. Environ. Res.
2017, 158, 301-317. [CrossRef]

21. Robinson, ].M.; Jorgensen, A.; Cameron, R.; Brindley, P. Let Nature Be Thy Medicine: A Socioecological Exploration of Green
Prescribing in the UK. Int. ]. Environ. Res. Public Health 2020, 17, 3460. [CrossRef]

22. Tambyah, R.; Olcony, K; Allan, J.; Destry, P.; Astell-Burt, T. Mental health clinicians’ perceptions of nature-based interventions
within community mental health services: Evidence from Australia. BMC Health Serv. Res. 2022, 22, 841. [CrossRef]

23. Clarke, V.; Braun, V.; Hayfield, N. Thematic Analysis. In Qualitative Psychology: A Practical Guide to Research Methods; Smith, J.A.,
Ed.; Sage Publications Location published: London, UK, 2015; p. 248.

24. Robinson, O.C. Sampling in Interview-Based Qualitative Research: A Theoretical and Practical Guide. Qual. Res. Psychol. 2014,
11, 25-41. [CrossRef]

25. Braun, V,; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77-101. [CrossRef]

26. Hartig, T.; Marcus, C.C. Healing gardens—Places for nature in health care. Lancet 2006, 368, S36-537. [CrossRef]

27. Green Adelaide. SA Nature Prescription Trial 2021: Final Technical Report; Appleton Institute: Adelaide, SA, Australia, 2022.

28. Patel, A.; Kolt, G.; Keogh, J.; Schofield, G. The Green Prescription and older adults: What do general practitioners see as barriers?
J. Prim. Health Care 2012, 4, 320-327. [CrossRef] [PubMed]

29. Anderson, Y.; Taylor, G.; Grant, C.; Fulton, R.; Hofman, P. The Green Prescription Active Families programme in Taranaki, New
Zealand 2007-2009: Did it reach children in need? . Prim. Health Care 2015, 7, 192-197. [CrossRef] [PubMed]

30. Tava’e, N.; Nosa, V. The Green Prescription programme and the experiences of Pacific women in Auckland. J. Prim. Health Care

2012, 4, 313-319. [CrossRef] [PubMed]


https://doi.org/10.1016/j.scitotenv.2022.157521
https://www.ncbi.nlm.nih.gov/pubmed/35878853
https://doi.org/10.3389/fpsyg.2019.01611
https://www.ncbi.nlm.nih.gov/pubmed/31481906
https://doi.org/10.1016/j.jphys.2022.05.016
https://doi.org/10.3390/ijerph17124213
https://www.ncbi.nlm.nih.gov/pubmed/32545651
https://doi.org/10.1080/2331186X.2016.1188469
https://doi.org/10.3390/ijerph18052757
https://www.ncbi.nlm.nih.gov/pubmed/33803166
https://doi.org/10.1007/s40572-019-00251-7
https://doi.org/10.1016/j.envint.2019.01.038
https://doi.org/10.1038/s41598-019-44097-3
https://doi.org/10.1515/reveh-2019-0046
https://www.ncbi.nlm.nih.gov/pubmed/32167931
https://www.wildlifetrusts.org/sites/default/files/2019-09/SROI%20Report%20FINAL%20-%20DIGITAL.pdf
https://www.wildlifetrusts.org/sites/default/files/2019-09/SROI%20Report%20FINAL%20-%20DIGITAL.pdf
https://doi.org/10.3389/fpsyg.2017.00268
https://www.ncbi.nlm.nih.gov/pubmed/28289398
https://doi.org/10.3389/fpsyg.2022.817803
https://www.ncbi.nlm.nih.gov/pubmed/35450339
https://doi.org/10.2105/AJPH.2019.305204
https://www.ncbi.nlm.nih.gov/pubmed/31415211
https://doi.org/10.1016/j.envres.2017.06.028
https://doi.org/10.3390/ijerph17103460
https://doi.org/10.1186/s12913-022-08223-8
https://doi.org/10.1080/14780887.2013.801543
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1016/S0140-6736(06)69920-0
https://doi.org/10.1071/HC12320
https://www.ncbi.nlm.nih.gov/pubmed/23205382
https://doi.org/10.1071/HC15192
https://www.ncbi.nlm.nih.gov/pubmed/26437042
https://doi.org/10.1071/HC12313
https://www.ncbi.nlm.nih.gov/pubmed/23205381

Sustainability 2023, 15, 9530 14 of 14

31.

32.

33.

34.

35.

36.

37.

Baker, R.; Camosso-Stefinovic, J.; Gillies, C.; Shaw, E.J.; Cheater, F.; Flottorp, S.; Robertson, N.; Wensing, M.; Fiander, M.; Eccles,
M.P. Tailored interventions to address determinants of practice. Cochrane Database Syst. Rev. 2015, 4, CD005470. [CrossRef]
Powell, B.J.; Beidas, R.S.; Lewis, C.C.; Aarons, G.A.; McMillen, J.C.; Proctor, E.K.; Mandell, D.S. Methods to Improve the Selection
and Tailoring of Implementation Strategies. J. Behav. Health Serv. Res. 2017, 44, 177-194. [CrossRef]

Patel, A.; Schofield, G.M.; Kolt, G.S.; Keogh, ]. W.L. General practitioners” views and experiences of counselling for physical
activity through the New Zealand Green Prescription program. BMC Fam. Pract. 2011, 12, 119. [CrossRef]

Handcock, P.; Jenkins, C. The Green Prescription: A field of dreams? N. Z. Med. ]. 2003, 116, 1-6.

DeVille, N.V.; Tomasso, L.P,; Stoddard, O.P,; Wilt, G.E.; Horton, T.H.; Wolf, K.L.; Brymer, E.; Kahn, PH., Jr.; James, P. Time
spent in nature is associated with increased pro-environmental attitudes and behaviors. Int. J. Environ. Res. Public Health 2021,
18, 7498. [CrossRef]

Nisbet, E.K.; Zelenski, ].M.; Murphy, S.A. The nature relatedness scale: Linking individuals’ connection with nature to environ-
mental concern and behavior. Environ. Behav. 2009, 41, 715-740. [CrossRef]

Li, D.; Newman, G.; Zhang, T.; Zhu, R.; Horney, ]. Coping with post-hurricane mental distress: The role of neighborhood green
space. Soc. Sci. Med. 2021, 281, 114084. [CrossRef] [PubMed]

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/10.1002/14651858.CD005470.pub3
https://doi.org/10.1007/s11414-015-9475-6
https://doi.org/10.1186/1471-2296-12-119
https://doi.org/10.3390/ijerph18147498
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1016/j.socscimed.2021.114084
https://www.ncbi.nlm.nih.gov/pubmed/34107388

	Introduction 
	Methods 
	Aim and Design 
	Participants and Recruitment 
	Data Collection 
	Data Analysis 
	Ethics 

	Findings 
	Sample 
	Community: Consultation and Customisation 
	Tailoring to the Specific and Unmet Sociological Needs of the Population 
	Adapting for Accessibility in Nature Prescription Activities 
	Engagement and Trust-Building with Community 

	Systems: Building Partnerships and Networks 
	Establishing Connections and Building Pathways 
	Creating Resources Tailored to the Local Area and Models of Patient Care 
	Integrating Infrastructure with Purpose 

	Prescribers: Cultivating Awareness and Capacity 
	Prescriber Awareness of and Familiarity with Nature Prescribing and Its Benefits 
	Alignment with the Primary Care Consultation and Medical Model 

	Prescriptions: Recognising the Foundations 
	Person-Centred Delivery 
	Supporting Behavioural Change for Uptake and Sustainment 
	Social Engagement as an Enabler and an Outcome 

	External Setting: Interfacing Social and Natural Environments 
	Adaptive Response to Environmental Challenges and Changes 
	Raising the Public Profile of Nature Prescribing 


	Discussion 
	Conclusions 
	References

