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ABSTRACT

Background: Evidence on the health benefits of spending time in nature has highlighted the importance of pro-
vision of blue and green spaces where people live. The potential for health benefits offered by nature exposure,
however, extends beyond health promotion to health treatment. Social prescribing links people with health or
social care needs to community-based, non-clinical health and social care interventions to improve health and
wellbeing. Nature-based social prescribing (NBSP) is a variant that uses the health-promoting benefits of ac-
tivities carried out in natural environments, such as gardening and walking. Much current NBSP practice has
been developed in the UK, and there is increasing global interest in its implementation. This requires in-
terventions to be adapted for different contexts, considering the needs of populations and the structure of
healthcare systems.

Methods: This paper presents results from an expert group participatory workshop involving 29 practitioners,
researchers, and policymakers from the UK and Germany’s health and environmental sectors. Using the UK and
Germany, two countries with different healthcare systems and in different developmental stages of NBSP
practice, as case studies, we analysed opportunities, challenges, and facilitators for the development and
implementation of NBSP.

Results: We identified five overarching themes for developing, implementing, and evaluating NBSP: Capacity
Building; Accessibility and Acceptability; Networks and Collaborations; Standardised Implementation and Evaluation;
and Sustainability. We also discuss key strengths, weaknesses, opportunities, and threats for each overarching
theme to understand how they could be developed to support NBSP implementation.

Conclusions: NBSP could offer significant public health benefits using available blue and green spaces. We offer
guidance on how NBSP implementation, from wider policy support to the design and evaluation of individual
programmes, could be adapted to different contexts. This research could help inform the development and

evaluation of NBSP programmes to support planetary health from local and global scales.

1. Introduction

Currently, healthcare systems across the world tend to focus on the
treatment of diseases rather than health promotion or prevention, with
the use of pharmaceuticals the most common intervention in healthcare
(NICE, 2015). A large proportion of national healthcare budgets are
allocated to pharmaceutical costs (EFPIA, 2022); in 2021, in Germany
and the UK, they made up 13.87 % and 9.46 % of total health spending
respectively (OECD, 2023). With increased spending on pharmaceutical
interventions to treat ill-health, their effectiveness, costs, and impacts on
the climate, environment, and biodiversity are of rising concern
(Deblonde and Hartemann, 2013; European Commission, xxxx). The
carbon emissions of the pharmaceutical industry are more than that of
the automotive industry (Belkhir and Elmeligi, 2019), and their use
correlates with the concentration of active pharmaceutical ingredients
in terrestrial and aquatic environments (European Commission, Xxxx;
Gworek et al., 2021). For these reasons, non-pharmaceutical health in-
terventions and measures to support health and wellbeing are needed to
help reduce the pressures of pharmaceutical consumption on planetary
health (Helwig et al., 2023) (Box 1).

1.1. Social prescribing — An intervention for health promotion

Social prescribing could complement the use of pharmaceuticals,
helping to prevent overprescribing (Department of Health and Social
Care, 2023) and, by promoting health, potentially reduce ongoing reli-
ance on pharmaceutical use (Helwig et al., 2023). While there is work in
progress to establish a common definition for social prescribing (IMuhl
et al., 2023), it is usually considered to be a process by which people
with health and/or social care needs are connected with community-
based services and activities provided by the local voluntary and com-
munity sector (Box 1). There is growing global interest in social pre-
scribing, with its implementation in a range of countries and support
emerging at the international level (Muhl et al., 2023; Social prescribing

1 shared first-authorship.

2 shared senior-authorship.

around the world [Internet], 2023). For example, the Global Social
Prescribing Alliance, an independent group of international partners
from over 20 countries, was formed in 2021 to facilitate knowledge
exchange on social prescribing (GSPA, 2022).

Social prescribing has been used to address health needs ranging
from anxiety and depression to diabetes (Morse et al., 2022). In the UK,
it is considered particularly suitable for people with one or more long-
term conditions, low-level mental health issues, who are socially iso-
lated, or who have complex social needs (e.g. homelessness, refugee
status, substance misuse) (NHS England, 2024). Social prescribing aims
to address social determinants of health (Morse et al., 2022), meaning its
relevance is growing with rising rates of non-communicable diseases —
for which the modification of lifestyle factors is considered to be a key
part of treatment and management — seen globally (Helwig et al., 2023;
Vos et al., 2020). However, it should be noted that whilst social pre-
scribing can target certain health conditions, it aims to move beyond the
biomedical model of health, giving people the skills and confidence to
manage their own health, and facilitate collaboration between the
health, social and community sectors at a societal level (Morse et al.,
2022).

Typically, the process of social prescribing involves an ‘identifier’,
who recognises a person with a health or social care need (referred to as
a service user or patient), and a ‘connector’ (who may also be the
identifier), who refers them to a community-based service or activity
with the aim of improving their health and wellbeing (Muhl et al., 2023,;
Husk et al., 2020). These identifiers and connectors differ between
healthcare systems (Social prescribing around the world [Internet],
2023). Identifiers might work in a clinical setting (e.g., as a primary care
physician) or in the community. In a direct referral pathway, they are
also the connector, or they may refer the service user to a connector (e.
g., a link worker pathway) (Mubhl et al., 2023; Husk et al., 2020) (Box 1).
The agency of the service user is key throughout the process — social
prescribing is guided by person-centred values and self-determination (i.
e., an individual’s ability to make choices) (Morse et al., 2022) — but
particularly when the connector and service user explore the service
user’s priorities and needs to match them with a compatible activity or
service (Muhl et al., 2023; NIHR ARC South West Peninsula, 2022).
These could range from information, advice, or support services to
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physical, arts, or nature-based activities (Haywood et al., 2023).

Nature-based social prescribing (Box 1) is a specific form of social
prescribing that involves a person being referred to an activity taking
place in nature (Leavell et al., 2019; Marselle et al., 2019). These ac-
tivities may include active connection with nature, such as walking or
gardening, or a passive one (e.g., receiving a talking therapy outdoors).
The activities aim to utilise the health benefits that have been found to
be linked with spending time in nature (see below). Co-benefits could
include restoring and maintaining ecosystems and biodiversity (e.g.,
conservation-based programmes), increasing people’s connection with
nature and their social connections (e.g. people who visited gardens
were found to be more likely to have a strong sense of social cohesion
(Oh et al., 2022)), and the development or improvement of pro-
environmental behaviours (Robinson and Breed, 2019).

1.2. The benefits of time spent in nature

Numerous mechanisms have been proposed for how nature might
affect health and wellbeing (for a recent analysis of data from 18
countries, see (Elliott et al., 2023)). Whilst research unpicking these
mechanisms and other factors influencing the relationship between
nature and health is still ongoing, studies on the outcomes of time spent
in nature have shown associations with a multitude of physical, mental,
and social health and wellbeing benefits (Gascon et al., 2015; Twohig-
Bennett and Jones, 2018). These include improved mental health and
wellbeing, positive effects on cardiovascular, respiratory and metabolic
outcomes, sleep, and immunity (Twohig-Bennett and Jones, 2018;
Lovell et al., 2018).

Nature’s contribution to public health is increasingly being recog-
nised (Bratman et al., 2019; Hunter et al., 2023; van den Bosch and Ode,
2017), with consideration of the types and characteristics of green
spaces and the spatial provision and maintenance of natural
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environments (Ghofrani et al., 2017; Regional Office, 2021). These
environmental set-ups are important both close to people’s homes and
elsewhere for recreational visits (Marselle et al., 2019; Marselle et al.,
2021; Browning and Lee, 2017). However, the incorporation of proac-
tive nature-based health interventions (NBHI, Box 1), such as NBSP, into
healthcare systems is not (yet) widespread.

1.3. Current implementation of nature-based social prescribing
programmes

Currently, there is no common definition for NBSP, but universal
definitions and terms in local languages are essential both for commis-
sioning and providing NBSP, as well as for communication with service
users. There are some examples of the use of NBSP under different
names. Some of the earliest studies come from New Zealand, where the
Ministry of Health developed ‘green prescriptions’ in 1997 to increase
physical activity outdoors (Fixsen and Barrett, 2022), and the United
States, where there are over 75 ‘park prescription’ programmes (Kondo
et al., 2020). In Germany, treatments at a spa or a sanatorium, such as
Kneipp therapy or climatotherapy, can be considered NBHIs (Ortiz et al.,
2023). In some cases, they are reimbursable by statutory health insur-
ance as part of rehabilitation or prevention programmes; they are,
however, part of a distinct tradition in healthcare (health resort medi-
cine). Although social prescribing is not a formalised practice in Ger-
many (Social prescribing around the world [Internet], 2023), Germany’s
first social prescription service was established in 2017 (Golubinski
et al., 2020). With increasing interest in the development of NBSP and
wider social prescribing practice, Germany offers a case study for a
model of NBSP in an early developmental stage.

The UK, in contrast, was the first country to integrate social pre-
scribing, with programmes including nature-based activities (Leavell
etal., 2019; Marselle et al., 2019; Marselle et al., 2021), into its national

Box 1
Definitions related to nature-based social prescribing.

e Nature is defined as physical features and non-human processes (e.g., weather), including “living nature” (e.g., plants, animals), and the
landscapes (e.g., forest, river, lake, urban green park) that comprise these (Hartig et al., 2014). These landscapes, or natural environments,
might also be referred to as green spaces, or where they include water (e.g. rivers, lakes, canals), blue spaces (White et al., 2020).

¢ Direct nature contact is being physically present in a natural environment, while indirect nature contact is experiencing nature without
being physically present in it (e.g., window view, virtual nature) (Marselle et al., 2021).

e Planetary health is “the achievement of the highest attainable standard of health, wellbeing, and equity worldwide through judicious

attention to the human systems—political, economic, and social—that shape the future of humanity and the Earth’s natural systems that

define the safe environmental limits within which humanity can flourish” (p. 1978, (Whitmee et al., 2015).

Prescribing is a formal clinical or pharmacological intervention, usually evidence-based and provided by a trained and licensed healthcare

provider (i.e., identifier; e.g., doctor, psychotherapist, pharmacist, nurse prescriber) to patients with the aim of treating or preventing an

illness, according to clinical guidelines, national rules, and legislation.

e Social prescribing is a process through which service users with an identified health and/or social care need are connected from a healthcare
or community setting to non-clinical services, with the aim of improving their health and wellbeing and strengthening their community
connections. This process is person-centred, with the social prescription co-produced by the service user and the person who connects them
with the non-clinical service (Muhl et al., 2023; Alejandre et al., 2023). Non-clinical services are commonly delivered by voluntary sector or
community-based organisations and include a range of activities (e.g. arts, physical activity, information/advice/support) (Haywood et al.,
2023).

¢ Link worker (social prescribing) pathway employs the services of a link worker (i.e., a connector, sometimes known by other names such
as ‘community navigators’), a care professional usually employed in a primary care setting. They spend time with service users who are
usually referred by a member of the primary healthcare team (i.e. the identifier, e.g., general practitioners [GPs], nurses) to identify their
needs and preferences to make appropriate referrals to community activities (Social prescribing around the world [Internet], 2023; Husk
et al., 2020; Moffatt et al., 2017).

e Nature-based health intervention (NBHI) are programmes or strategies that engage people with nature to improve their health and
wellbeing. NBHI might include changes to the natural environments where people live and work, or activities that take place in nature, such as
therapeutic fly-fishing or forest bathing (Shanahan et al., 2019).

e Nature-based social prescribing (NBSP) (or nature prescription, green prescription, blue prescription) is a type of social prescribing
and a type of NBHI. Service users are prescribed to activities that are carried out in nature, utilising the health-promoting benefits of time
spent in nature. Activities might include walks, gardening, surfing, or simply spending time in natural environments (Leavell et al., 2019;
Irvine et al., 2020).
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health policy (Morse et al., 2022). While the initial development of
NBSP was bottom-up, there is now top-down investment happening
across the UK. In England, the UK Government has invested in the
expansion of NBSP through a cross-sectoral initiative with a range of
national partners, including the Department for Environment, Food and
Rural Affairs, NHS England, Sport England, and the National Academy
for Social Prescribing (NIHR ARC South West Peninsula, 2022), with
similar investment in Scottland through coordination between national
organisations — NatureScot, Scottish Forestry, Public Health Scotland,
Transport Scotland — and local partners (NatureScot, 2020).

Specific examples from the UK, operating at the local level, include
Green Health Prescriptions, which were developed in Scotland under the
Green Health Partnership, and aim to reduce obesity and promote
mental and physical health (Marx and More, 2022). In Dundee, for
instance, Green Health Prescriptions allow healthcare professionals to
refer service users to a green health worker; service users can then access
one of over 60 local nature-based community activities (Marx and More,
2022). Blue spaces (Box 1) are also being used for NBSP, with activities
including surfing, kayaking, and canoeing (Alejandre et al., 2023). In
England, the Blue Prescribing Project, which is run by the Wildfowl &
Wetlands Trust (WWT) and The Mental Health Foundation, provides
structured wetland experiences for individuals experiencing mental
health problems (Knight-Markiegi, 2023; Maund et al., 2019; Wildfowl
and Wetlands Trust). The UK provides a case study for a possible
advanced model of NBSP development and implementation, with
ongoing evaluation through the UK Government’s Green Social Pre-
scribing test and learn pilots monitoring its effectiveness and further
supporting the use of NBSP in the healthcare system (NatureScot, 2020).

1.4. Aims and objectives

Despite increasing global interest, successful implementation of
NBSP in different countries requires adaption to fit different contexts
(Husk et al., 2020; Garside et al, xxxx), considering the demographics
and needs of the population, the local health and social care systems,
and the accessibility and suitability of natural environments. In this
paper, we address opportunities, challenges, and facilitators for the
development and implementation of NBSP. We focus on two countries
with different NBSP models: the UK, which has a relatively advanced
model of NBSP, and Germany, which represents an initial development
stage.

We present perspectives from a trans- and interdisciplinary expert
group workshop of health and environmental practitioners, researchers,
and policymakers, mainly from the UK and Germany. The workshop
allowed knowledge exchange, sharing of best practices in NBSP, and
exploration of the potential for its development and implementation
internationally. We aimed to answer three questions:

1. What are the opportunities for NBSP and likely health and wellbeing
outcomes?

2. What are the challenges to implementing NBSP programmes?

3. What is needed to implement a pragmatic NBSP programme?

We synthesise the findings and provide recommendations that could
inform healthcare providers, social prescribing practitioners, policy-
makers, and other stakeholders in developing and evaluating NBSP
programmes in different contexts (e.g., healthcare settings and systems,
countries, regions, or cities) to support planetary health at local and
global scales.

2. Methods

To understand the current landscape of NBSP and to identify op-
portunities, challenges, and ways forward for implementation, we held a
two-day interdisciplinary and participatory expert group workshop in
November 2022 in Berlin, Germany.
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2.1. Participant selection

The workshop was organised by a team of 10 researchers in the fields
of public health, environmental psychology, and ecology. It was atten-
ded by 29 experts (excluding the organisers) from both the health and
environmental sectors, with representation of research, policy, and
practice organisations in the UK, Germany, and other European coun-
tries (Table 1). Workshop participants were invited by identifying
relevant organisations and representatives through professional net-
works and targeted online searches. They represented organisations that
are or could be involved in commissioning, developing, implementing,
and evaluating interventions that involve nature and health.

We aimed for, and achieved, a gender-balanced workshop, but it
should be noted that the majority of attendees were white and that there
was a lack of representation from those with lived experience of
disability. The findings should be read with awareness that biases may
have resulted from this representation, and whilst the workshop pro-
cedure (as described below) was designed to minimise differences be-
tween attendees from different sectors and career stages, these dynamics
may still have influenced the expressions of views and opinions. Addi-
tionally, Germany and the UK are suitable case studies with regard to the
extent of implementation of NBSP, as well as differing in terms of social
norms (e.g. on definitions of ill health and seeking healthcare) and their
healthcare system and infrastructure, but have some similarities (e.g.
environmental characteristics). Views relevant to countries with
different cultural and environmental characteristics are likely under-
represented (e.g., countries dominated by deserts will have different
challenges in running NBSP activities).

2.2. Workshop procedure

We used participatory knowledge-sharing approaches, which

Table 1
Organisations represented in the expert workshop on nature-based social
prescribing.

Sectors UK Germany

Health and social care
sector (e.g., physicians,

Ullapool Medical
Practice (Highland),

Germany Society of General
and Family Medicine

pharmacists, Dundee City Council, (DEGAM), Charité

psychotherapists, NHS Highland, and Universitdtsmedizin Berlin,

coordinators of NBSP Scotland’s Green Immanuel Krankenhaus

programmes) Health Partnership Berlin, German Alliance for
Climate Change and Health,
and Institut fiir Gesundheit in
Natur

Environment sector (e. WWT Federal Agency for Nature

8., NBSP providers,
governmental and non-

Conservation, Stiftung
Naturschutz, Black Forest

governmental National Park, German
environmental Environment Agency
organisations)

Technische Universitét
Berlin, Ludwig Maximilians
University Munich,
University of Freiburg, RPTU
Kaiserslautern-Landau,
German Centre for
Integrative Biodiversity
Research, Helmholtz-Centre
for Environmental Research,
Heidelberg University,
University of Cologne, and
Friedrich Schiller University
Jena, Pettenkofer School of
Public Health, Munich
British Council, Norwegian Institute for Water
Research, and World Health Organisation Regional
Office for Europe

NHS = National Health Service, WWT = Wildfowl & Wetlands Trust

Academia (e.g., public
health, environmental
psychology, ecology)

University of Exeter,
University of
Sheffield, Sheffield
Hallam University,
University of Leeds,
Glasgow Caledonian
University, and
University of the West
of Scotland

Other key organisations
involved
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included a mix of presentations, panel discussions, and breakout ses-
sions (i.e., World Cafés). The workshop was divided into four sessions:
Evidence and Current Practice, Environment and Sustainability, Health
and Wellbeing, and Policy and Financing (see Supplementary Material 1
for the detailed workshop programme). Presentations were intended to
share best practice and create a mutual understanding of NBSP, thereby
providing context for the panel discussions and World Cafés.

Between the sessions, we facilitated three World Cafés, each based on
one of our aims (as stated above, for more detail see Supplementary
Material 1). In each World Café session, participants were divided into
four sub-groups with assigned moderators and documenters to allow in-
depth discussion and knowledge exchange in smaller groups (Involve,
2018; Lohr et al., 2020). Each sub-group then focused on one of four
topic areas: 1) existing and required evidence to capture the effective-
ness of NBSP; 2) existing and required policies to implement NBSP; 3)
existing and potential NBSP interventions; and 4) supporting and hin-
dering factors of the healthcare system for NBSP. Each sub-group dis-
cussed their initial topic area for approximately 20 min before all except
the moderator and documenter moved to the next topic area. Sub-groups
varied in terms of gender, career stages and sectors for each of the three
World Cafés to facilitate diversity in the discussions. The discussions and
ideas raised in the World Cafes were used to formulate recommenda-
tions for implementing pragmatic NBSP programmes in different con-
texts. By pragmatic, we mean the development of NBSP by building on
current practice and working within existing parameters, such as
existing policy and healthcare system structures. Results of each dis-
cussion were captured on posters (Supplementary Material 2).

To allow for an open discussion, we followed the Chatham House
Rules in all workshop discussions, which states that: “the participants are
free to use the information received, but neither the identity nor affiliation of
the speaker(s), nor that of any other participant, may be revealed” (Chatham
House, 2023). This also enabled us to effectively “bring people together,
break down barriers, generate ideas, and agree solutions” (Chatham House,
2023).

2.3. Data analysis

We analysed and synthesised discussions from each World Café using
(inductive) coding with thematic analysis (Braun and Clarke, 2006).
Outputs from each of the three World Cafés were initially analysed by
one team member (SdB, JA, CM), then double-checked by a different
team member (SdB, JA, CM). The analysis involved reading the notes
and discussion from the World Café (information captured on posters in
the workshop was transferred to an online interactive whiteboard for
collaborative working) to identify descriptive themes (codes) from the
workshop data. Three team members (SdB, JA, CM) then generated
overarching (analytical) themes in group discussions by identifying and
grouping similar descriptive themes occurring in all World Cafés. The
themes and the codes were visualised using Google Jamboards (Sup-
plementary Material 3).

Finally, to investigate more specifically the key strengths of current
NBSP, weaknesses (i.e., challenges or problems with current ap-
proaches), future opportunities for the application of NBSP, and threats
regarding the development and implementation of NBSP, we cat-
egorised Strengths, Weaknesses, Opportunities, and Threats (SWOT
matrix) (Helms and Nixon, 2010) within the overarching themes. The
results of the thematic and SWOT analyses were presented to all work-
shop participants in an initial paper draft, giving everyone the oppor-
tunity to provide feedback on the synthesis, validate the findings, and
ensure the accuracy and relevance of identified themes and their cate-
gorisation in the SWOT matrix.

3. Results and discussion

We identified five overarching themes from the World Café outputs
(see Supplementary Material 3 for detailed results):
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1) Capacity building, which relates to the ability of NBSP to deliver
benefits to society, and the need for the development of the work-
force to deliver NBSP;

2) Accessibility and acceptability, which is concerned with the design and
delivery of NBSP suitable for groups with different social and de-
mographic characteristics;

3) Networks and collaborations, which discusses how cross-sectoral net-
works at different levels are needed to support NBSP;

4) Standardised implementation and evaluation, which details the need for
the development of typical (but adaptable) processes and procedures
for delivering and evaluating NBSP; and

5) Sustainability of the intervention, which considers factors such as
funding which are required for the continued delivery of NBSP.

Points raised by workshop participants were further categorised
using a SWOT analysis (Fig. 1, Table 2), to provide specific recom-
mendations for the delivery of pragmatic NBSP programmes in different
contexts within each of the five themes.

Below, we present a combined results and discussion section so that
examples of current practice and research shared by workshop partici-
pants can be understood in context. This section is structured by the five
themes identified.

3.1. Capacity building

Building capacity for NBSP within the healthcare system is important
to introduce and develop NBSP programmes that support and improve
health and wellbeing at a population level. Evidence suggests that
participation in NBSP can improve both physical and mental health. A
recent meta-analysis showed reductions in blood pressure as well as
anxiety and depression scores among service users (Nguyen et al., 2023);
see also (Rueff and Reese, 2023) for related findings), while another
recent review suggested that NBSP can improve social connectedness
and mental wellbeing (Leavell et al., 2019). Regarding health service
delivery, NBSP may lead to reductions in the use of health services (e.g.,
fewer visits to the GP (Kimberlee et al., 2022)) with associated economic
and environmental benefits.

Challenges discussed by participants relating to current capacity to
deliver NBSP mirrored those recently identified for social prescribing in
integrated care (Kurpas et al., 2023). Capacity building is needed within
three main areas. Firstly, education and training are necessary to equip
professionals with the knowledge, skills, and competencies to deliver
quality care. Depending on the NBSP pathway used, the professionals
involved may include primary and secondary care practitioners (e.g.,
nurses and GPs) and community workers (e.g., nature-based activity
managers, volunteers delivering activities). Participants discussed how
some of these care practitioners (e.g., link workers and community
connectors) may not need a medical qualification, but they should be
trained in relevant skills and competencies (e.g., in behaviour change
methods, motivational interviewing, safeguarding, coping strategies for
themselves), as their role is crucial to the success of the referral, with
many service users opening up more to them than to other healthcare
professionals. This could be achieved through formal education pro-
grammes, specialised and accredited training courses, and/or contin-
uous professional development to stay updated with the latest
developments. This is likely to be context-specific as different countries
have different professional training requirements. In the UK, for
example, training might be adapted from cognitive behavioural therapy,
as these courses have previously been developed to train a non-
professional workforce (Fullam et al., 2021).

Secondly, there is a need for workforce expansion. Increasing NBSP
provision means more professionals will be necessary to meet the
growing demand for services (e.g., there is currently unmet demand for
NBSP in the UK) (Haywood et al., 2023). This may involve the creation
of new professional roles. Whilst UK-based link workers connect service
users with appropriate nature-based activities, this role could be taken
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Current evidence NBSP benefits health

No standardised training on/provision of NBSP

Potential socio-ecological-economic benefits

NBSP not understood by service users/health sector
Programmes can be personalised to service users’ need
Current NBSP schemes inaccessible for some groups
Participation could help reduce health inequity
Potential stigma for/difficulty attending NBSP

Development of
cross-sectoral
networks at
different levels to
support NBSP

Networks
& Collaborations

Current collaborations and networks
Current piecemeal development of NBSP

Leveraging existing policies to support NBSP

X Difficulties of cross-sector working

Standardised
Implementation
& Evaluation

a

Factors required

Quantitative & qualitative evidence available
Limited acceptance on existing types of evidence
Ongoing evaluation research could improve NBSP

Complexity of interventions

Existing activities being used for NBSP

for the continued

Strengths Sustainability
Weaknesses

Opportunities

Threats (

delivery of NBSP

Unsustainable funding and resources
Promotion of planetary health

Potential environmental impacts

Fig. 1. Summary of strengths, weaknesses, opportunities, and threats of Nature-Based Social Prescribing programmes categorised within the overarching themes:
Capacity building; Accessibility and acceptability; Networks and collaborations; Standardised implementation and evaluation; Sustainability.

by other healthcare staff. In Germany, it could be fulfilled by GPs or
social workers. Other countries employ similar roles to link workers,
such as the Netherlands with wellbeing coaches, Singapore with well-
being coordinators, and the Philippines with village health workers and
nutrition scholars (Social prescribing around the world [Internet], 2023;
Mallari et al., 2020; Querri et al., 2020). Participants also discussed
strategies to recruit and retain staff (e.g., the provision of appropriate
training and support). In the UK, there is currently high turnover in some
roles because, for example, staff feel unsupported when service users
share difficult stories (National Association of Link Workers, 2020).

Addressing the needs of an expanding workforce for knowledge may
help foster a broader understanding of the benefits of nature through
education on planetary and public health (e.g., through school and
medical university curricula). In Germany, planetary health is not
mandatory in medical training and education. However, education op-
tions are growing: for example, the German NGO “KLUG” has intro-
duced online courses that address these issues within their own
“Planetary Health Academy” (Planetary Health Academy, xxxx). Also,
the Chair of Public Health and Health Services Research has developed
an online planetary health course for students for the “Virtual University
of Bavaria” (CLASSIC vhb — Das Kursangebot fiir Studierende der
Tragerhochschulen [Internet]. no date [cited, 2023). Both programmes
were funded by the German Government via the German Environment
Agency. There is the potential for further development in this area; for
example, there are ongoing clinical studies investigating the efficacy of
nature and forest therapy at different German institutions, which could
contribute materials for dissemination. While planetary health and
sustainability are taught by many medical schools in the UK, teaching
does not necessarily reflect current knowledge in these fields and is not
mandatory (Bevan et al., 2023).

Thirdly, alongside workforce development, there is a critical need to
establish infrastructure and processes that support the presence of staff
such as link workers, enabling the provision of NBSP in all health and
social care facilities. For example, the UK is ensuring that everyone can
access social prescribing through their GP by employing a sufficient
number of link workers (NHS, 2019). However, expansion of NBSP will
require these professionals being aware of available NBHI in their

communities as insufficient communication across sectors can be a
barrier (see also Networks and collaborations). Currently, policymakers
tend to give NBSP and other public health prevention programmes
insufficient priority as their potential health-related benefits and envi-
ronmental co-benefits have not yet been communicated effectively or
are difficult to communicate due to the long timeframes until effects are
visible. Developing good communication campaigns about nature’s
health benefits could facilitate this acceptance (e.g., by land owners),
and facilitate capacity building and the development of infrastructure
and processes.

Related to finding effective communication strategies for policy
makers, knowledge dissemination could also lead to increased service
user acceptance, as they may have limited trust in NBSP due to a lack of
understanding of the benefits of social prescribing (Pescheny et al.,
2018) and NBSP (Haywood et al., 2023). In this context, potential
stigma for attending NBSP was discussed. Expectations and knowledge
of service users are important as the beneficial effects of social pre-
scribing programmes can be hindered when the aims, expectations, and/
or interest of service users do not meet those of link workers or other
people involved in the programme (Liebmann et al., 2022). The use of
social marketing strategies (e.g., with buzz words) might help raise
awareness amongst key audiences (cf. (Hyder et al., 2010; Oliver and
Cairney, 2019).

3.2. Accessibility and acceptability

The benefits of nature exposure are often greater for deprived groups
(Rigolon et al., 2021), meaning NBSP offers opportunities to address
health inequalities. Whilst these benefits are less likely to be utilised for
health promotion in countries without formalised NBSP practice, par-
ticipants identified challenges relating to access and acceptability that
exist both in countries with existing structures for the implementation or
regulation of NBSP, and those without (Social prescribing around the
world [Internet], 2023).

Equity is a key issue, meaning that NBSP should be universally
accessible to the population, particularly vulnerable groups. This would
require equity to be addressed in each phase of implementation of NBSP
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Table 2
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Analysis of strengths, weaknesses, opportunities, and threats related to implementation of NBSP in the UK and Germany identified during the expert workshop,

organised by overarching theme.

Overarching themes

Strengths

Weaknesses

Opportunities

Threats

Capacity building - the
ability of NBSP to provide
benefits and need for
development of the
workforce to deliver NBSP

Accessibility and
acceptability — design and
delivery of NBSP for
diverse groups

Networks and
collaborations —
development of cross-
sectoral networks at
different levels to support
NBSP

Standardised
implementation and
evaluation — processes
and procedures for
delivering and evaluating
NBSP

Sustainability - factors
required for the continued
delivery of NBSP

Evidence that NBSP leads to
health and social benefits

NBSP can target the public or
specific groups with clinical
needs

NBSP can be accessed through a
range of routes (e.g., pharmacies,
community settings); and modes
(e.g., online or through the phone
as well as in person)

Variety of activities can be
included in NBSP programmes so
that individual preferences and
needs can be addressed

Existing collaborations and
partnerships between health,
environment, and third sector
organisations

Qualitative and case study
evidence available

Existing services (e.g. health
promoting spas or curative health
resort programmes in Germany;
pilot blue and green social
prescribing programmes in the
UK) can be adapted to be NBSP
and scaled up for national
implementation

Poor communication of

scientific evidence to
decision makers and
healthcare providers

No standardised
information/training for
those delivering NBSP
Limited national/
international definitions and
models of NBSP

There is no universal
coverage (e.g., through
statutory health insurance)

Programmes are not
accessible to all (e.g., age,
culture, region, socio-
economic status, mobility
status)

Piecemeal/non-systematic
approach to setting up NBSP

Lack of co-design with com-
munity/potential users

Lack of scientific evidence
that is acceptable to decision
makers (e.g., quantitative
from RCTs, meta-analyses,
systematic reviews)

No best practice guidelines
or standards for
implementation

No or limited
implementation of standards
for evidence collection or
evaluation framework
Limited resources to collect
data or analyse existing data
Funding is not long-term

3

Schemes are not sustainable
(i.e., need time-bound exit
strategies)

Lack of coordination in
responsibilities and funding
across sectors (i.e., health vs.
environment)

NBSP has the potential to
provide additional health and
economic (e.g., healthcare
costs) benefits

NBSP could improve nature
connection, which is associated
with increased wellbeing and
pro-environmental behaviours

NBSP programmes can be
adapted and offer a variety of
activities to suit a range of needs
and contexts

NBSP could lead to increased
exposure to natural spaces for
participants

With special targeting, NBSP
could decrease health inequity
as disadvantaged groups
generally benefit more from
nature exposure

Policies that support NBSP (e.g.,
health in all policies, social
determinants of health,
community wealth)

Create job opportunities in
health and environment sectors
(e.g., link workers or
equivalents, park rangers,
surfing coach)

Ongoing monitoring would
allow iterative adaptations to
improve delivery and
evaluation

Ongoing monitoring would
provide observational evidence
for evaluation

Promotes planetary health (e.g.,
by increasing nature
connectedness, and by
potentially reducing
pharmaceutical use and/or the
number of visits to the doctor)
Schemes to incentivise
implementation and service
users (e.g., reduced tariffs,
which could also support
interventions financially)

Lack of understanding from
potential service users (i.e.,
desire for pharmaceuticals, a
culture of ‘pill for every ill’)
Limited understanding of links
between nature and health, and
planetary health (i.e., not yet
included in school or medical
school curriculum)

Stigma or prejudices associated
with attending NBSP

Provision of natural spaces is
not yet fully integrated into
development and planning (i.e.,
in urban or medical settings)

Current focus on treatment not
prevention

More responsibilities and time
constraints for current
healthcare workers (e.g., when
GPs must do link worker tasks)
Difficulties of trans-agency/-
ministerial/-departmental/-
sectoral collaborations to
facilitate flows of funding
Unrealistic expectations of GPs,
services users, and other
relevant actors

Lack of acceptance of different
forms of evidence (e.g.,
qualitative, pragmatic, and
transdisciplinary evaluations,
not only ‘standard’ controlled
trials)

Complexity and diversity of
outcomes and interventions

Potential for environmental
degradation and biodiversity
loss due to overuse

Note. NBSP = nature based social prescribing. RCTs = randomised controlled trails. GP = general physician.

activities, and consideration of the provision of prescriptions and re-
ferrals both at the individual and systems level. When developing an
NBSP programme, a Health Equity Impact Assessment (Povall et al.,
2014) might be useful in order to identify how the programme could
reduce health inequalities and consider the perspective of individuals

accessing NBSP and their specific needs.

Programmes need to be inclusive of different individuals and popu-
lation groups (e.g., people of different ages, cultural backgrounds, or
with time and accessibility constraints). Individual characteristics and
values associated with connecting to nature are important in under-
standing the many ways in which people are motivated to interact with

the environment to successfully promote health and pro-environmental
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behaviours (Dallimer et al., 2014; Gatersleben et al., 2014; Themezie
et al., 2021). There is little data available on people’s preferences for
NBSP; however, a local evaluation of social prescribing in Rotherham,
UK, indicated that people tend to access more than one type of activity
through a social prescription (e.g., they might access a nature-based
activity, alongside an information and advice service) (Dayson and
Bashir, 2014). In the UK, the Green Social Prescribing evaluation report
found that targeting NBSP for specific groups could help reduce health
inequities (Haywood et al., 2023). This could be achieved through a
varied service provision (e.g. with activities that stimulate different
senses or that provide fun for people who are not intrinsically motivated
by nature). Key to this may be taking a values-based approach to the
provision of NBSP. Values such as person-centred care identify general
principles for providers to consider, rather than specific actions to take.
This means the provision of care is focused on the service user i.e. giving
them agency and choice by exploring their wants and needs.

Practical factors are also integral to accessibility, such as providing
transport or considering the format of the activity. Integrating safe green
and blue spaces in urban planning and hospital design could help to
facilitate access to nature-based activities for both the general popula-
tion and those with specific needs. When physical access is not possible
(e.g., for people with mobility issues), experiencing nature indirectly (e.
g., virtually) can also provide benefits (Koivisto and Grassini, 2022; van
Houwelingen-Snippe et al., 2020). In Scotland, the COVID-19 pandemic
facilitated the development of virtual nature-based activities such as
virtual health walks (Marx and More, 2022). In Germany, NBHI are also
being delivered online (e.g., the Re.Connect Programme provides eco-
psycho-social transformation activities (VERDE, 2022)).

Universal access to healthcare programmes largely depends on the
resources, particularly financial, of the healthcare system. Differences in
financial resources and approaches between healthcare systems (e.g.,
publicly funded or insurance-based) might hinder the implementation of
NBSP (see also (Kurpas et al., 2023) for social prescribing in integrated
care). In England, the government supports access to social prescribing
by employing link workers (NHS, 2019), whereas in Scotland, there is
limited funding to employ link workers; in both countries, NBSP activity
providers are reliant on charitable and donor organisations. In contrast
to the UK, implementing NBSP in Germany would involve integrating it
into the complex interplay of existing medical and social care provision.
In Germany, citizens are mandated to have health insurance coverage
(either statutory or private) against illnesses, accidents, and other health
concerns. Different German statutory and private insurance policies
typically incorporate preventive strategies, mainly oriented to the pre-
vention of specific diseases or risk factors, for example, by funding
certain sports classes. Even though the benefits of spending time in na-
ture are promoted by some German insurance companies (e.g., their
websites have recommendations on ‘micro-adventures in nature’ (AOK.
So gelingt ein Mikroabenteuer, 2023) and forest bathing (Gesundheit
and Waldbaden, 2022)), health insurance policies do not usually cover
nature-based prevention strategies. This may also explain why the up-
take of NBSP in Germany has been slow, as there is no national cham-
pion to advocate for its mainstreaming in the healthcare system yet.
Providers of health and social services could work together to make the
case for NBSP to stakeholders.

There are specific routes that could be used to enable broad access to
NBSP in Germany and elsewhere, such as funding link workers (or
health professionals with similar roles) through statutory health in-
surances instead of obtaining individual funding through social enter-
prises. If a link worker structure was developed, it would be critical for
their work to be coordinated with local primary care physicians. Service
users who are regularly seen by secondary care physicians like cardi-
ologists or endocrinologists (i.e., specialists) could also benefit from
NBSP by either having link workers in secondary and tertiary settings
(specialised care settings, often in hospitals) or by sending service users
back to their primary care practitioners. Expanding the type of pro-
fessionals who make NBSP referrals (i.e., identifiers) to, for example,
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pharmacists or secondary health care professionals could reach a wider
range of people in both countries, as some groups might be more likely
to visit a pharmacy or a community centre than their GP. In Germany,
NBSP referrals could also be provided in government-funded health ki-
osks (‘Gesundheitskiosk’), which are aimed at offering low-threshold
counselling to people in socially disadvantaged districts.

3.3. Networks and collaborations

Enabling universally accessible NBSP programmes requires support
from established interdisciplinary networks and collaborations inte-
grated across multiple sectors (especially health and environment gov-
ernment agencies, academia, and third-sector organisations). Whilst
there are examples of partnerships that support or deliver NBSP, a major
barrier to embedding and scaling up these collaborations currently is the
low priority given to public health promotion and prevention pro-
grammes by policymakers in general. In many countries, including
Germany and the UK, pharmaceutical treatment prevails as the most
common form of healthcare intervention (WHO, 2020). Prioritising
prevention would require a shift in mindset among stakeholders,
needing a whole systems approach (e.g., planetary health) and the
insight that nature conservation is a prerequisite for health. Interna-
tionally, policies that are based on the planetary health approach could
support NBSP, including the WHO Global Strategy on Health, Environ-
ment and Climate Change, Montreal-Kunming Global Biodiversity
Framework, IUCN Global Standard for Nature-based Solutions, and the
COP26 Health Programme (WHO, 2020; CBD, 2022; [UCN, 2020; WHO,
2023).

Further challenges relate to the dominance of siloed thinking (i.e., a
focus on sectoral priorities) and a resulting lack of collaboration and
flow of funding across sectors. In this workshop, for example, there was
limited representation from some sectors (e.g., health insurance com-
panies and politicians), although we invited representatives. In the UK,
despite a ‘health in all policies’ approach, cross-sectoral policymaking is
still challenging (e.g., due to the focus on treatment rather than pre-
ventative interventions in the health sector (Local Government Associ-
ation, 2016). Policymaking should support inter-agency and —sectoral
collaborations with shared action plans and goals. This top-down
approach would need to be complemented by a bottom-up approach,
to allow meaningful engagement and community co-creation, and
ensure that NBSP programmes are fully integrated into the healthcare
system.

Networks and collaborations need strategies for knowledge exchange
and sharing best practice. In the UK, ‘champions’ advocate for the
‘health in all policies’ approach and include both local authority and
healthcare staff (Local Government Association, 2016). These cham-
pions could similarly support NBSP, both as a voice in the community,
promoting NBSP as part of supporting service users to take a self-care
approach to their health, and by gaining support from policymakers,
who have the power to make institutional change to enable NBSP.

3.4. Standardised implementation and evaluation

Despite the quantity of research on the links between nature contact
and health in general showing the benefits of NBSP for health, more
evidence is needed to support standardised implementation and evalu-
ation. Randomised controlled trials and systematic reviews based on
these are seen as the ‘gold standard’ in the medical sciences. Without
them, it is difficult to convince healthcare professionals and policy-
makers to commission NBSP, as decision-makers from the health sector,
such as the German Joint Federal Committee which specifies the services
that are reimbursed by statutory health insurance funds, rely heavily on
these study designs. However, randomised controlled trials are expen-
sive and often difficult to conduct in the case of NBSP, as they are
complex interventions (Haywood et al., 2023) with multiple interacting
components (e.g. multiple activities happening in multiple locations)



S. de Bell et al.

(Moore et al., 2015). Feasibility trials are needed to ensure that full trials
are appropriate, with an example recently funded in the UK (University
of Plymouth, xxxx). Any randomised controlled trial should include in-
depth process evaluation to identify causal mechanisms as well as fac-
tors which cause variations in outcomes for participants (Moore et al.,
2015). Interdisciplinary and mixed methods approaches might be more
appropriate for evaluating NBSP programmes.

Although evidence based on well-designed studies is needed, previ-
ous research indicates that health policymakers tend to make decisions
based on other factors, such as personal contacts, timeliness, and
research containing easy-to-understand policy recommendations
(Innveer et al., 2002); see also (Hyder et al., 2010), so the quality or type
of scientific evidence might not be as significant a barrier as expected.
High-quality research is still important, but consideration should be
given to suitable communication too (e.g., through personal contact and
readable summaries (Oliver and Cairney, 2019)).

The complexity and diversity of NBSP programmes and the range of
relevant outcome variables are challenging, and so is providing and
interpreting the evidence. Standardised implementation and evaluation
of NBSP will generate reliable evidence. In the UK, the implementation
of social prescribing began locally and existed for many years before
some aspects (e.g., funding of link workers) were embedded in NHS
policies. NBSP has developed similarly in Canada (Social prescribing
around the world [Internet], 2023), while in other countries, such as
Austria, implementation of NBSP has been top-down (Social prescribing
around the world [Internet], 2023). Whichever approach is taken,
knowledge of the local context is important. Standardised national
guidelines for implementation should be developed; there are certain
aspects of NBSP, such as the referral process and training and education
of providers, where standardisation is important. However, guidelines
should also consider where standardisation of interventions may not be
suitable and identify areas where individual programmes should make
adaptations using local knowledge, such as the availability of suitable
nature spaces and activity providers, to ensure they meet service user
needs. This information could be collected through local assessments (e.
g., conducting SWOT analysis, health needs analysis, or mapping of
existing resources).

In addition, standardised but flexible and adaptable monitoring and
evaluation frameworks, tools, and performance indicators should be
developed. Whilst NBSP programmes may differ in their target pop-
ulations, agreement on the measurement of certain outcomes (health
and wellbeing, socio-economic, and environmental/ecosystem services)
and potential mediators (e.g., social or nature connectedness), using
validated scales, could be based on the mechanisms thought to be
behind NBSP (e.g. social connectedness) and allow comparison between
interventions. Whilst there are data security issues and reluctance by
service users to provide (health) data that prevent analyses of available
data, routine data could be used to develop a wider evidence base for
NBSP. Furthermore, there is the potential for citizen science approaches
and service user evaluation schemes to further help data collection.
Regular and transparent programme monitoring will lead to ongoing
quality control and assurance and ensure the identification of best
practices in specific contexts by making the data freely accessible. It
would also provide data to evaluate the impact of NBSP for a given
service user in the long term (e.g., on healthcare utilisation) and help
confirm or disprove hypotheses on how NBSP works (e.g. whether car-
rying out an activity in nature has an additive effect and whether these
benefits are dependent on an individual’s preferences). This in turn
would feed into standardised guidelines on best practice, including
consideration of the impact of NBSP on the environment and a compe-
tency framework for link workers.

Making NBSP part of clinical or prescribing guidelines would have
benefits for its mainstreaming and delivery in different health and social
care settings as it could help establish a tiered approach to delivering
NBSP with other therapies such as talking therapy and medications.
Currently, there is no accepted evaluation framework that would allow
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appropriate comparison of the effectiveness of NBSP programmes in
improving health outcomes with existing clinical interventions (i.e.,
pharmaceuticals). Clinical interventions are usually evaluated using a
straightforward cost-effectiveness analysis under the biomedical model
of health. However, NBSP programmes are complex interventions,
stemming from the social model of health, which are more appropriately
evaluated by a holistic evaluation mechanism. In the UK, various gov-
ernment acts (Welsh Government, 2015; Public Services: Social Value
Act [Internet]., 2012; Scottish Government. Scotland: The Procurement
Regulations [Internet]., 2016) require commissioning and delivery or-
ganisations to be accountable for and consider how their NBSP pro-
grammes improve social, cultural, environmental, and economic
wellbeing, with Social Cost Benefit Analysis (SCBA) recommended for
the evaluation of public health interventions (Treasury, 2022). SCBA
can determine whether the benefits of a programme offset the costs and
convert this into monetary terms (Treasury, 2022). Methodologically,
Social Return on Investment (SROI) evaluation, when incorporated into
a co-designed and co-produced approach from the outset (Makanjuola
et al., 2023), can be used to calculate monetary values for a wide range
of outcomes of NBSP programmes, whether these already have a
financial value or not. SROI analysis produces a description of how a
NBSP programme generates value for key stakeholders and provides a
Social Value Ratio, indicating how much social value (in £) is generated
for every £1 of investment. For every £1 invested in a preventation-
focused NBSP, the social values generated range from £4.90 to £9.30,
along with enhancing social cohesion and improving levels of health,
wealth, and wellbeing (Knight-Markiegi, 2023; Makanjuola et al.,
2023).

Ultimately, NBSP programmes should be evaluated depending on
their aim, to either prevent illnesses or to treat them. NBSP, and social
prescribing in general, can be complementary to clinical interventions,
with each having standalone benefits, meaning they could provide
multiple benefits if used together. In Germany, current research projects
on NBHI are being conducted with the aim to determine their treatment
efficacy for different diseases. This provides a preliminary step towards
possible implementation.

3.5. Sustainability of the intervention

Limited resources hinder sustainable implementation of NBSP in
both Germany and the UK. This includes resources for the delivery of
NBSP (e.g., staff, time, opportunities for co-production of new NBSP
programmes, follow-up support for vulnerable service users) and for
evaluation. Currently, the implementation and evaluation of NBSP
programmes often depend on funding from the third sector. Research
shows this is a real barrier to NBSP in the UK (Haywood et al., 2023) and
in general (Kondo et al., 2020; Kurpas et al., 2023). In Germany, the
challenge of nationally upscaling the implementation of social pre-
scribing relates to the fragmentation of health and social care finances
across different sectors (Social prescribing around the world [Internet],
2023).

Integration and mainstreaming of NBSP in existing systems were
considered important for programme sustainability. In the initial phase
of NBSP programme development, resources already available in the
community need to be identified (e.g., drawing on existing community
assets was found to be important by the UK Green Social Prescribing
evaluation report (Haywood et al., 2023). This knowledge allows the
development of a long-term action plan supported by a theory of change
(a description of how the NBSP programme will benefit service users,
with specifics of inputs, activities, outcomes, and impacts). In Germany,
there are four major prevention themes (diet, stress/resource manage-
ment, addiction, physical exercise) financed by health insurance funds
(GKV-Spitzenverband, 2022), in which some NBHI are already imple-
mented (e.g., Nordic Walking or Tai Chi outdoors). In addition, highly
specialised German health resorts offer traditional treatment pro-
grammes (called ‘Kur’) for various diseases based on available natural
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remedies. Whilst there are new initiatives to develop recreational and
therapeutic forests across Germany, such as forest therapy initiatives
that aim to enhance people’s wellbeing through immersive experiences
in the forest (Immich and Robl, 2023; Schuh and Immich, 2019),
German health insurance companies do not yet fund forest therapy
directly. However, the number of rehabilitation clinics incorporating
forest therapy into their clinical setting has increased in recent years and
could be extended to develop a community-based approach to NBSP.

In the UK, NBSP programmes tend to last between 6 and 12 weeks,
while German health prevention seminars usually last 8 weeks (and can
be up to 12 weeks); the ideal length of a programme depends on service
users’ health status, needs, and other characteristics. There is limited
evidence on whether, or for how long, the benefits of NBSP are main-
tained after finishing a programme, but there are some studies sug-
gesting participation has a beneficial long-term impact. An evaluation of
a nature-based mindfulness course found that most participants had
continued to practice mindfulness at least occasionally, and 35 % still
experienced improved cognitive functioning after six months (Lymeus
et al., 2022), with similar sustained cognitive outcomes found in elderly
participants in a horticultural therapy programme (Sia et al., 2020). In a
qualitative exploration of a sail training programme, participants
described how they developed new skills and confidence for the future
(White et al., 2016). Exit strategies are needed to support those leaving
NBSP in maintaining benefits received from the programme by
continuing activities and behaviours developed during the programme
independently.

Ultimately, a long-term action plan for the sustainability of NBSP
should back investment in initiatives for prevention rather than reactive
interventions. This might include incentivising both service providers
and service users in a country-specific and appropriate way through, for
example, extra payments, refunds, or reduced health insurance tariffs.
Explicitly linking NBSP to the wider social determinants of health and
highlighting its potential benefits to health, climate, biodiversity, and
environment (e.g., by reducing pharmaceutical pollution) in relation to
cross-sectoral policies and programmes, might help policymakers to
prioritise their use of resources, including those from non-health sectors,
so that NBSP can be funded long-term.

Another barrier to the sustainability of NBSP programmes may be the
availability and quality of green and blue spaces (Haywood et al., 2023).
Collaborations between the health, environment, and urban planning
sectors as well as landowners are needed to ensure the availability and
high quality of natural space for NBSP activities. Potential damage of
natural spaces due to unsustainable use of nature in NBSP programmes
could also be problematic, as indicated by high usage of green spaces
during the COVID-19 pandemic (Derks et al., 2020; Yap et al., 2022)
being associated with various forms of damage, such as off-trail walking,
littering, and increased disturbance to wildlife (Bates et al., 2020;
McGinlay et al., 2020). This emphasises the importance of fostering
responsible behaviour regarding proper usage of natural spaces in NBSP
programmes (e.g., explaining potential restrictions in certain areas to
safeguard wildlife or fragile ecosystems) and the necessity for allocating
consistent funding to preserve the ecological integrity and long-term
sustainability of natural spaces amid heightened demand. It is note-
worthy that human wellbeing (esp. positive affect and meaningfulness),
environmental education, ecological restoration, and pro-nature
behaviour can go hand in hand (e.g. (de Bell et al., 2018; Richardson
etal., 2020; Wyles et al., 2017) and can therefore be considered together
when planning NBSP programmes. This relates also to the evidence of
nature contact leading to nature connectedness (Sheffield et al., 2022),
which is associated with pro-environmental behaviour (Mackay and
Schmitt, 2019; Whitburn et al., 2020). When planned well, NBSP pro-
grammes can promote human health and wellbeing, as well as nature
connectedness and pro-environmental actions, likely leading to envi-
ronmental benefits in the long run.
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3.6. Suggestions for policy, practice, and research

In summary, while NBSP programmes are increasingly recognised as
a beneficial health intervention, work is still needed to ensure their
effectiveness at different phases of development and scales of imple-
mentation (e.g., in the community and at the national level). Future
implementation of NBSP in different contexts should build on the
strengths and opportunities offered by current NBSP practice while
considering its weaknesses and related threats (Fig. 1, Table 2). Based on
our workshop findings, we identified three key areas to progress NBSP:

e Policy should establish and expand cross-sectoral networks and
collaborations (especially spanning the health and environment
sectors) and incorporate actors from research, policy, and practice.
This will enable cross-sectoral cooperation, shared understanding,
standardised approaches, and co-funding opportunities to create the
base needed to support sustainable NBSP.

Practice should advance the development of standardised imple-
mentation and competency frameworks. These will enable the
adaptation, accessibility, and evaluation of NBSP in different coun-
tries and contexts.

Research should expand the evidence base to include a wider range
of study designs and outcomes (e.g., socio-economic and ecological
benefits), which could be used to better communicate the benefits of
NBSP to different audiences, as well as identify factors crucial for
successful implementation (in general and in specific contexts).

4. Conclusions

There is growing global interest in NBSP as a health intervention that
could yield broader societal and environmental benefits, including a
contribution to tackling the multiple crises facing the planet (Richardson
et al., 2023). In addition to promoting the physical, mental, and social
health of individuals, participation in NBSP programmes could benefit
healthcare systems by reducing demands for health services and phar-
maceutical use, with associated reductions in healthcare expenditure.
NBSP programmes could also benefit environmental conservation,
fostering greater nature connection and pro-environmental behaviours
(Sheffield et al., 2022; Whitburn et al., 2020). However, NBSP faces a
number of implementation challenges across different settings. While
research shows the importance of nature for health, data on NBSP
remain limited due to the complexity of interventions and outcomes.
Moreover, the available evidence is often poorly communicated to ser-
vice users, practitioners, and policymakers. Effective NBSP programmes
require cross-sectoral collaboration, but competing priorities and
governance structures hinder prioritisation and funding of NBSP.

The characteristics of a pragmatic NBSP programme depend on
different factors at macro- (e.g., environmental crises), meso- (e.g.,
governance structures, healthcare system, society and culture, popula-
tion health), and micro- (e.g., individual health and wellbeing status,
preference for nature-based activities) levels. Nevertheless, there are
common aspects that should be considered to facilitate adaptation.
Developing pragmatic NBSP programmes requires capacity building, for
example, by training providers and establishing structures for engaging
with service users in different healthcare systems. The implementation
of NBSP must address universal access, including practical aspects such
as transport to activity locations. Networks and collaboration across
sectors are essential in this process. While NBSP programmes need to be
context-specific, standardised and adaptable protocols for implementa-
tion and evaluation will ensure that all relevant factors are considered
when adapting and evaluating programmes. This will support effective
and sustainable implementation of NBSP, fostering nature-based solu-
tions for public health and wellbeing.
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