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ABSTRACT KEYWORDS
The benefits of exposure to nature for human health and wellbeing Green prescriptions; nature-
have been evidenced throughout history and across global civilisations. based interventions; urban

nature; planetary health;

However, research on nature and place-based interventions for human s
microbiome

health often centres around a reactive healthcare model rather than
fully considering the cultural and historical scope of holistic approaches
to health. Adopting a context-setting approach, the article signposts
readers to periods, places, and practices which have exemplified or
advanced our collective global understanding of health and place. This
narrative review demonstrates how different disciplines, and cultural
knowledges can provide a foundation to develop nature-based interven-
tions and further curiosity to learn from other practices. The COVID-19
pandemic has changed how some people connect with their environ-
ments and consider global health. There is now an opportunity to
reflection on, and ethically engage with, different practices and
approaches to transition towards a more sustainable future which inte-
grates landscape planning with health promotion.

Introduction

For centuries, approaches to human health have utilised the benefits of engaging with nature,
from plant-based medicines to the salutary properties of ‘fresh air' and biodiverse environments
(Thwaites, Helleur, & Simkins, 2005). Today, differing models of healthcare systems worldwide re-
engage with this concept in different ways. This includes preventative approaches, such as using
immersive forest experiences for stress relief through to specialised gardens to aid surgery out-
patient recovery (Dobson, 2017; Park, Tsunetsugu, Kasetani, Kagawa, & Miyazaki, 2010). In add-
ition, the adoption of nature-based interventions as non-clinical responses to medical conditions
has gained momentum in the past decade, particularly in Western societies (Bragg & Atkins,
2016). Most recently, the COVID-19 lockdowns in the UK (and reflected across Europe) have seen
a sustained revival in the public health benefits of visiting local green spaces (Natural England,
2021), the perspective from which this paper originated.

As research and interest in nature-based interventions for human health and wellbeing
expands, the history and multicultural context of health and place can be overlooked. These
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contexts are important because innovation is often the reconfiguration of past ideas (Alves,
Marques, Saur, & Marques, 2007). Reflecting on the past can also help us learn from bygone and
ongoing successes and avoid ill-fated efforts. Additionally, we can benefit from respectfully and
ethically participating in knowledge exchange between cultures. For example, the rich knowl-
edges of Indigenous Peoples can provide Western societies with insights into how to move for-
ward with an ecologically based mindset; however, this is only possible with a clear recognition
of Indigenous rights to their Land-bases and cultures that host these knowledges. Furthermore,
traditional ecological knowledges are often hyper-localised and continue to be exploited
(Robinson et al., 2021). Therefore, deep listening, engaging, and partnering with Indigenous
Peoples on their terms is essential. Although there is no pan-Indigenous science, we can learn
from broader Indigenous philosophical perspectives, such as the view that human and ecosystem
health are deeply intertwined. Thus, in addition to Western nature-health narratives, we discuss
other cultural perspectives, pointing to holistic avenues of thinking.

This article aims to demonstrate the benefits of building on the momentum behind nature-
based health initiatives by reflecting on other disciplines and cultural knowledges. Initially, we
provide evidential context for the development of nature’s role in health and wellbeing, followed
by different interpretations of natural environments and nature engagement. We then give an
overview of place- and nature-based health interventions, reflecting on multicultural, historical,
and present approaches, and conclude with future opportunities. Throughout the article, we
highlight how mitigation of environmental stressors, the restorative properties of natural environ-
ments for health, and the benefits of engagement with nature can be interpreted as health inter-
ventions. This narrative review was collated by working across disciplines and expanding each
author's area of expertise into its historical and cultural background through journal searches
(via Scopus, Web of Science, and Google Scholar).

Nature and wellbeing: evidential context

The accumulation of socioeconomic and environmental conditions determines health and wellbeing
inequalities throughout the life course (Marmot & Bell, 2012). Numerous studies have evidenced the
effects of natural environments on lowering levels of health inequity related to deprivation and
urbanisation (Frumkin, 2002; Rigolon, Browning, McAnirlin, & Yoon, 2021; Shanahan, Fuller, Bush, Lin,
& Gaston, 2015). Studies have found strong relationships between higher self-reported health and
greater amounts of nature-based features close to the home, especially if the quality of the natural
environment is considered good (Lovell, Depledge, & Maxwell, 2018). Evidence to support specific
psychological benefits of engaging with nature includes global studies showing reduced stress and
anxiety, increased perceived wellbeing, and improved concentration (Lovell et al, 2018; Nath, Zhe
Han, & Lechner, 2018; Van den Bosch & Sang, 2017). There is also a strong link between greener
environments and better cognitive development, healthier immune systems, and lower rates of obes-
ity (Bratman et al.,, 2019; Lovell et al, 2018; Marselle et al., 2021).

The World Health Organisation (WHO) and the UK Government have identified and published
on urban greenspaces and health equality in urban areas, especially regarding mental health
(Douglas, Lennon, & Scott, 2017; Public Health England, 2020). Furthermore, reflections on the
evolution of green infrastructure in urban areas highlight the need for collaborative approaches
across different sectors (Mell, 2017; Sullivan, Frumkin, Jackson, & Chang, 2014). In addition, the
COVID-19 pandemic has brought to the forefront the health and wellbeing implications of the
inequity of access to greenspace (Vicenzotti & Waterton, 2021).

Whilst a wealth of evidence supports the positive association between natural environments and
wellbeing, the contextual factors, interrelations and co-exposures are not comprehensively under-
stood (Markevych et al, 2017; Wendelboe-Nelson, Kelly, Kennedy, & Cherrie, 2019). At present, at
least three potential pathways have been identified: reducing harm (mitigating noise or air pollution),
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restoring capacities (attention restoration theory and physiological stress recovery) and building
capacities (facilitation of physical activity and social interaction) (Capaldi, Passmore, Nisbet, Zelenski,
& Dopko, 2015; Dobson et al., 2021; Kaplan, 1995). Whilst posing a challenge to test, there is evi-
dence of an innate preference for natural environments over built environments and an attraction to
nature across diverse cultures from a young age (Capaldi et al,, 2015). There is also growing evidence
for a biological mechanism to restoration and immunoregulation via exposure to diverse environ-
mental microbiomes (Vermeulen, Schymanski, Barabasi, & Miller, 2020). The past 20years have seen
a revival in nature-based interventions, with diverse evidence demonstrating the physical and mental
health benefits (Bragg & Leck, 2017; Hartig, Mitchell, de Vries, & Frumkin, 2014). The integration of
the natural environment in synthesis with medical interventions has brought a return to the histor-
ical use of nature-based features in Western hospital and health intervention design (e.g. the return
of hospital gardens, therapeutic landscapes research and GP’s engagement with green prescriptions)
(Dobson, 2017; Tester-Jones et al.,, 2020; Van den Berg, 2017).

Natural environments and engagement: different interpretations

As mentioned, there are different interpretations of what constitutes a ‘natural environment'.
Here we do not seek to define the term but instead, consider how ‘natural environments’ have
been used to create health in place. For example, some consider a designed garden or urban
park to be natural (Bowler, Buyung-Ali, Knight, & Pullin, 2010; Sturm & Cohen, 2014). Others con-
sider environments with minimal human impact to be natural, while others will state that all
environments are natural, including the anthropogenic types. The justification for the latter view
is that humans are constituents of the natural world, and as such, their constructs are also nat-
ural (Cooke & Lewis, 2010; Dickinson, 2013). Indeed, not only does an intricate spectrum for the
interpretation of natural environments appear to exist, but there are asymmetries in how we
view ourselves in relation to the rest of nature. Our view of nature has evolved along with us
and differs considerably between individuals and cultures. Some cultures view nature as a
densely tangled web of interconnected subjects (including humans) and not simply a collection
of discrete objects (de Castro, 2019; Gratani, Sutton, Butler, Bohensky, & Foale, 2016; Salmén,
2000). The multidimensional experience of the natural environment creates passive and active
engagements often simultaneously (de Bell, Graham, & White, 2020).

Importantly, how nature supports human health also depends on individual ontological and
sociocultural perspectives, and natural environments are paradoxically both the source of disease
and disaster and the wellspring of health (Hartig et al., 2014). From one perspective, our sur-
rounding environments provide ‘ecosystem services’ essential to our survival (Maosew,
Wongmun, & Boonyanuphap, 2019; Persson, 2016). Another view is that the health of humans
and that of the planet are deeply intertwined (Redvers, 2021), exemplified by the planetary
health paradigm and advancements in the research of microbiomes - the diverse consortium of
microbes and their theatre of activity (Prescott & Logan, 2018; Robinson, Mills, & Breed, 2018).
This creates continuity between these new and evolving paradigms, ceremonies, songlines, and
memory spaces in Indigenous Nations to the creation of greenspaces for public health in
Western societies, with natural environments underpinning human health throughout history.

Place, nature and health-based interventions across cultures and throughout
history

Foundational beliefs of humans and nature

The threads of different cultural and historical approaches to health and place can be seen as
weaved into modern medicine, wellbeing, and social care approaches today. Here we present a
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selection to spark further curiosity and encourage current ‘health and place’ practitioners of any
discipline and from varied cultural traditions to explore and reflect.

Indigenous knowledges

For thousands of years, Indigenous Peoples such as the First Nations of Canada, Quechua of
Peru, and Aboriginal Peoples of Australia, amongst many others, have held views of health and
wellbeing that are distinctly different to Western perspectives, particularly those with biomedical
foci (McLennan & Khavarpour, 2004; Stewart, 2008). Indigenous approaches to mental health
have often been described with notions of holism or ‘oneness’. Indeed, interdependence with
nature and community and cultural identity are central to Indigenous mental health models
(Stewart, 2008). Throughout Aboriginal Australia, approaches to healing may include ceremonies,
herbal remedies (using an intricate knowledge of the flora and fauna of their land) and holistic
practices steeped in the conception of interrelatedness between nature or ‘land’ and the
embodiment of culture and spirituality (Devanesen, 2000; Griffiths & Russell, 2018; Johnston,
Jacups, Vickery, & Bowman, 2007; Selin, 1997).

This interrelated perspective is seen in Western society’s holistic models of health which
describe the interrelatedness of human health with that of the planet and its ecosystems (e.g.
Planetary Health) (Prescott & Logan, 2018). The ontological and epistemological views of many
Indigenous Peoples have long reflected deep ecological principles (Harmsworth & Awatere, 2013;
Morgan, 2015), however, their knowledges have and continue to be marginalised, with little
overt recognition or protection. Due to ongoing racism and social exclusion (BMJ, 2020), on top
of long histories of research extraction from Indigenous communities, Western healthcare models
and systems have much work to do to repair relationships that would enable effective partner-
ships and learning to facilitate knowledge exchange. Any decision by Indigenous Peoples not to
share their knowledge must be respected. There is also a need for careful attention paid to real
and perceived bio-cultural piracy (commercial exploitation), community intellectual property
rights, free, informed prior consent (FPIC), and Indigenous data sovereignty. Regardless, health-
care systems would do well to listen and learn from Indigenous leaders, who often provide a
deep ecocentric view of humans being ‘extensions of the earth’ (Dudgeon & Bray, 2018), and
model nature stewardship as a fundamental responsibility. Indigenous Land-based healing, prac-
tices, and learning pedagogies exemplify the Land not only as a place to go spend time in, but
something to be in relationship with as part of the healing process (Redvers, Yellow Bird, Quinn,
Yunkaporta, & Arabena, 2020; Redvers et al. 2020).

Current notions of nature-based interventions and therapies, have rich, ancient and multicul-
tural foundations. Therefore, we could also seek out the rich and varied examples that exist
throughout human culture and history as evidence of an interconnected view of human and
planetary health.

Traditional medicine of Asia

In the established literature, there are many holistic health models, including Traditional Chinese
Medicine (TCM) and Ayurveda. TCM identified that energy (known as gi or ch’i) circulated in the
body along with blood three thousand years before it was ‘discovered’ by Western medicine
(Chau, 2000). The mind-body system in the Indian practice of Ayurveda, the science of life,
emphasises the healing power of meditation and the importance of a balanced and varied diet.
Nature is considered to be a state in which desires are moderated, and conflict avoided, and
which holds the potential to integrate human philosophical and biomedical practices for the
benefit of nature and the environment (Morandi, Tosto, Sartori, & Roberti di Sarsina, 2011). As
people travelled the globe, traditional medicines and knowledge mixed, and the ancient Peoples
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who developed principles of Ayurveda and Ancient Greek healthcare interacted with those who
developed Homeopathy, Sri Lankan Hela Wedakama and Egyptian Unani (Adhikari & Paul, 2018).
Today this evolution of integrated approaches returns with some elements of TCM being incor-
porated and accepted into the UK’s healthcare practice with NICE's recommendation of acupunc-
ture, a practice common in TCM, to treat specific types of pain (NICE guideline, 2021).

A renaissance for traditional medicine has also occurred in the case of Kampo in Japan.
Kampo is a herb formula-focused approach originating in China (206BC-220AD), of which a tail-
ored Japanese version developed during the Edo period (from 1600 onwards) (Watanabe et al.,
2011). This independent version focused on the treatment of symptoms with a concentrated
number of herbal formulas. During the 19™ century, this practice was almost completely lost in
favour of Western medicine, but after World War Two, practitioners began blending the Western
and traditional approaches (Watanabe et al., 2011). This revival, along with supportive clinical tri-
als, saw the return of Kampo to mainstream healthcare in Japan, with 148 different herbal formu-
las now covered by healthcare insurance (Watanabe et al.,, 2011).

Europe

The ancient Greeks have been credited with ‘revolutionising the practice of Western medicine’
(Chang, Lad, & Lad, 2007; Tsermoulas, Aidonis, & Flint, 2014). Considered the ‘Father of Medicine’
Greek physician Hippocrates of Kos moved beyond supernatural conceptions of disease and reli-
gious components of aetiology and pioneered what were considered to be, by Western societies,
novel concepts of disease by defining health as a state of ‘dynamic equilibrium between the
internal and external environments’ (Tountas, 2009, p. 1, Suvajdzi¢, Dendi¢, Saka¢, Canak, &
Dankuc, 2016). This developed into the humoral pathology model, where interacting phenomena,
including the environment, were seen to determine harmony in bodily fluids (blood, phlegm, bile
and black bile) and subsequently health (Figure 1). This shifted the focus towards a basic concep-
tion of the social determinants of health, highlighting the importance of supportive environments
in disease prevention (i.e. proactive healthcare) (Bujalkova, Straka, & Jureckova, 2001).

One of Hippocrates’ primary considerations was that some diseases were psychosomatic and
intricately linked with the natural and social environments. This premise was developed further
to determine evidence-based causal relationships between the environment and human disease
(Katsambas & Marketos, 2007). Some consider Hippocrates to have laid the steppingstones for
future progressive philosophies of Western medicine, in particular those that recognise the
importance of environmental factors in maintaining a ‘healthy mind in a healthy body’ (Kleisiaris,
Sfakianakis, & Papathanasiou, 2014). Hippocrates was a fervent supporter of natural therapy, with
the immediate landscape providing healing plants and locations (Batman, 2012; Stamatakis,
Hamer, & Murphy, 2018).

In the ancient Mediterranean, physicians, alongside the herb gatherers (pilotuog, rhizotomus),
were essential figures in health. The practice across Europe of picking and drying plants found in
forests and grasslands gave us the word ‘drug’, derived from the Anglo-Saxon verb drigan, to
dry (Hill, 1915) . As well as using plants as sources of drugs, the Romans believed the health-giv-
ing properties of air were central to the recovery process. To encourage recovery, Roman military
hospitals used courtyards known as ‘valetudinarians’ to allow fresh air to travel through the
building (Thwaites et al., 2005). This aligns with the long-held supposition that infectious dis-
eases were communicated by miasmas, ‘bad air, until the advent of microbiology was able to
attest to the existence of bacterial vectors for diseases like cholera (Thwaites et al., 2005).

Adapting landscapes for health

The traditions of gardens as anthropogenic spaces in which plants were selected for various uses
are found in diverse ancient cultures from Mexico to China (Hill, 1915). Indeed, the function of
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Figure 1. Hippocrates’ humoral pathology. Although it is an erroneous model in respect of current knowledge of physiology
and disease aetiology, it does highlight the shift in thinking for the explicit considerations of the external environment’s influ-
ence on human disease via interaction with bodily fluids. Source Produced by authors, adapted from Bujalkova et al., 2001.

gardens as a refuge and place of contemplation or healing is a central part of the conception of
what the word garden means (Grahn & Stigsdotter, 2003). The idea of the garden as an enclosed
space begins in the protection and cultivation of plants. Examples are found in ancient Jewish,
Assyrian, and Indic cultures and draw from the oasis concept (Crowe, 1994). The ideas of healing
waters can also be explored here with blue space vital to the oasis and visions of paradise
(Gascon, Zijlema, Vert, White, & Nieuwenhuijsen, 2017; Ward Thompson, 2011).

In the West, the enclosures and oases that informed the early gardens were later developed
alongside monasteries, forming the earliest physic gardens. Physic and botanical gardens provide
historical examples of one key pathway to health through the identification and cultivation of
medicinal plants, themselves a product of the human instinct to perpetuate plants for culinary,
medicinal, or aesthetic benefits they held (Hill, 1915). The medieval physic gardens of Kew,
Cologne and Venice were founded by physicians and were places of instruction in the science of
botany and medicine. The cultivation of plants for therapeutic, culinary and economic exploit-
ation was furthered in the development of botanical gardens. This aligned colonial, economic,
and academic interests, creating global networks for the expansion and exploitation of plants for
drugs, food, fuel and fibre and creating the ornamental horticulture industry (Dixon Hunt, 2012).

The early public park movement, exemplified in Joseph Paxton’s design for Birkenhead Park
in Liverpool, became an international phenomenon when the idea was taken up by Frederick
Law Olmsted and Calvert Vaux in their design for Central Park in New York (Ward Thompson,
2011). Nature was nurtured into the urban landscape as a place for countering disease and phys-
ical ill-health (Ward Thompson, 2011). Whilst within the Western landscape and urban design
canon, the salutary nature of green spaces was understood, even if not demonstrated by science,
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William Penn had produced a green urban area plan for Philadelphia in the United States along
with a model of wide, tree-lined streets (1682). The Prime Minister, William Pitt the Elder,
debated the value of ‘green lungs’ in London in Parliament (1766). The intertwined histories of
cities and gardens define one of the foundations of the discipline of landscape architecture, with
the study of plants for the social, economic, and environmental amelioration of growing and
developing urban conurbations essential to an understanding of how humans have sought to
alter the world around them (Fischer & Maisels, 1994; LeGates & Stout, 2011; Morris, 2013). These
factors found expression in the parks and gardens of the 19th and 20th centuries in Britain,
where the urban fabric was treated to preserve and create ameliorating green spaces for cities
choked by the polluted atmosphere (Hoskins, 2004).

Public parks were proposed as vital assets to reduce disease, crime, and social unrest (Maller
et al,, 2009). These free-to-access spaces facilitated public events and contained aesthetically
appealing features such as ornamental ponds and elaborate floral beds (Layton-Jones, 2018). In
1873 The Kyrle Society formed as advocates of the need for public open spaces in urban areas.
The legacy of this group’s political influence can be seen today in many of London’s protected
greenspaces. The society was founded on the human requirements for fresh air, music, literature
and open greenspaces away from the ‘rattle of motors’ (Hill, 1905, p. 314). In 1877, the introduc-
tion into law of the Metropolitan Open Space Act consecrated the requirement for green open
spaces to be integrated into urban and rural areas under the sanity district authority (similar to
modern-day public health department responsibility) (Open Spaces Act 1887, n.d.). These spaces
were designated as a public health intervention from the polluted and cramped industrial city
housing conditions. Furthermore, the founder of the Salvation Army, William Booth, sought to
provide respite and recovery from the social ills of urban life through his strategy of urban - and
then rural - rehabilitation, articulated in Booth’s (1890) book, In Darkest England and the
Way Out.

Reminiscent of the Roman valetudinarians the benefits of exposure to natural environments
continued into the design of hospitals. As seen in the 1868 rebuild of St Thomas' Hospital
London, the Victorian Pavilion hospital design focused on hygiene, fresh air and cross-ventilation
through courtyards, outward-facing wards and low corridors (Dobson, 2017; Thwaites et al.,
2005). Hospital gardens were an essential part of the therapeutic regimen, with Great Oldman
Street Hospital encouraging routine fresh air prescribing time outside to treat pulmonary condi-
tions (Dobson, 2017; HHARP, 2010).

20th century development in technology and return to restoration in nature for health

The 20" century saw the rapid development of medicine and technology, not least in response
to two catastrophic world wars, necessitating innovation in treating millions of soldiers and civil-
ians. These advances superseded the influence of nature as part of the health and wellbeing
approach (Dobson, 2017). At a similar time, the role of public parks changed from health provi-
sion to optional amenities within urban infrastructure and design (Maller et al., 2009). However,
this dichotomy between medicine and nature was not consistent, as evidenced by the emer-
gence of preventative and curative therapies that utilised the natural world. The development of
the disciplines of landscape architecture and town planning also sought to foster a civic renais-
sance through creating beautiful and productive landscapes, of which only the seismic change
wrought by conflict could bring into being (Woudstra, 2018).

The First World War also brought a significant development in military medicine. The chal-
lenges and limitations of field hospitals, coupled with the war’s psychological impact on soldiers,
were distinct from other conflicts (Carden-Coyne, 2014) . Innovation in treating infectious dis-
eases, injuries, and damage to soldiers’ mental health resulted in new treatments, procedures,
and hospitals, including how landscapes were utilised for health (Loughran, 2017). In Cambridge,
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UK, the 1st Eastern General Hospital was created on open ground as a temporary field hospital
after capacity in the colonnades of the Colleges were filled up by the wounded. Housing thou-
sands of men, the hospital was a temporary construction with asbestos and fabric walls to let
fresh air in and represented a large-scale experiment in outdoor treatment (Reznick, 2004). As
well as the well-tended gardens of the 1st Eastern, other hospitals innovated with rotating
revolving shelters to catch the sun and private roof gardens to afford those recuperating some
privacy. Contact with nature provided succour for men fighting in the trenches, regular contact
with birds and animals, and growing food, providing comfort and distraction. Furthermore,
imagery drawn from nature has been interpreted as demonstrating the healing power of fragile
non-human life forms as a counterpoint to industrialised warfare (Carden-Coyne, 2020).

Whilst technology provided advancements in healing, there was simultaneously a return to
the value of nature and place for health. The value of trees in the reconstruction and rehabilita-
tion of post-war Britain saw the creation of the Forestry Commission and forester education
facilities. The voluntary work students complemented these efforts to ease mental health issues
through activities like beekeeping and carpentry (Baker, 1944). Although many nature writers
have expressed the value of spending time in forests and woodland settings, the concept of
directing people as a form of treatment is international and was formally adopted by the Forest
Agency of the Japanese government in 1982 and renewed in the Agency’'s 2005 ‘Therapeutic
Effects of Forests Plan’ (Tsunetsugu, Park, & Miyazaki, 2010). ‘Shinrin-yoku’ focused on an immer-
sive forest experience to reduce stress and encourage relaxation. The traditional Japanese prac-
tice of complete immersion, or bathing, in a forest is designed to allow for physiological
relaxation and immune function recovery (Hansen, Jones, & Tocchini, 2017). The therapeutic ben-
efits have included improved cardiovascular and respiratory system and mental health (Hansen
et al., 2017; Ideno et al.,, 2017).

Towards the end of the 20th Century, sedentary lifestyle behaviours increased associated
health conditions in Western societies, such as cardiovascular diseases, diabetes, and obesity
(Barton, Hine, & Pretty, 2009; WHO, 2002). The New Zealand government deemed this an epi-
demic, and as part of the associated health strategy, they created tailored non-clinical
approaches to target specific demographic groups (Ministry of Health, 2004). Considered the first
national health intervention of its kind, New Zealand ministry of health launched its Green
Prescription programme in the late 1990s (Patel, Schofield, Kolt, & Keogh, 2011). The programme
uses a transtheoretical model of behaviour change focused on physical activity and is considered
‘green’ due to the absence of medicine rather than the explicit presents of ‘green nature’. This
whole-body approach is still in use today, with the programme evaluated as effective (Hamlin,
Yule, Elliot, Stoner, & Kathiravel, 2016). However, it is challenged by GP perception of how
patients respond to non-medical prescriptions, and by poor uptake and adherence in some areas
(Gribben, Goodyear-Smith, Grobbelaar, O'Neill, & Walker, 2000; Patel et al., 2011). This reflects the
challenge of integrating this approach within the healthcare culture in New Zealand. Since its
inception, the programme has expanded to include a family programme aimed at reducing
childhood obesity (Anderson et al., 2017).

Present day
21st century use of nature-based interventions

Reminiscent of the previously discussed holistic models of health, it is slowly being recognised that
public health approaches across the globe need to shift from reactive treatment to proactive pre-
ventative measures. There has been increased international acknowledgement of the need for urban
environments to integrate greenspaces into people’s lives to support public health (WHO, 2017). The
UK's National Health Service (NHS) is moving to a preventative model of care within the community
focused on the upstream determinants of health (social, economic and environmental) (NHS
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England, 2014). This includes increased recognition for community-led interventions and the role of
the natural environment in supporting health and wellbeing. Furthermore, as demand for access to
public green space increased in the UK during the COVID-19 pandemic, there was increased atten-
tion to the public health and wellbeing value of these urban landscapes (LEEP, 2022).

In the past two decades, there has been increased international uptake in nature-based inter-
ventions, from large-scale health initiatives such as Canada’s 30x30 nature challenge through to
the revised focus on healing gardens in Sweden. The 30x30 nature challenge aims to reconnect
residents with their local natural environments for 30 minutes a day for 30days. Since 2013,
thousands of businesses and individuals have participated (Nisbet, 2013). The healing gardens in
Sweden and the UK (successor of the monastery and physic gardens) focus research, and devel-
opment, on the afforded benefits of specialist landscapes (Buck, 2016; Dobson, 2017; Grahn &
Stigsdotter, 2003; Hospitalfield, 2016). The value of outdoor space has been returned to Great
Ormond Street Hospital with the development of a courtyard garden (Dobson, 2017). In the USA,
Public Health policy has begun to consider ways to improve wellbeing and health through
access to nature (Sullivan et al., 2014).

Current “green prescriptions’

The use of nature within an intervention has been turned into a whole sector within Western
medicine, putting the patient at the centre of the decision and creating opportunities for innov-
ation in non-clinical treatment has seen the evolution of ‘green prescriptions’ (other names
include; GRx, nature prescriptions, park prescriptions, nature-based intervention). Green prescrip-
tions are theorised to be successful due to three elements; mobilising restoration through nature,
positive social contact and facilitating meaningful activity (Bragg & Atkins, 2016). An intervention
aims to increase the participant’s connection to nature as a pathway to improve wellbeing. As
discussed earlier in the article, this pathway is not comprehensively understood with theories
based on human evolution, recuperation from city life and an innate connection to the natural
environment (Capaldi et al.,, 2015, Sudimac, Sale, & Kiihn, 2022).

Green prescriptions in the UK have developed to encompass activities in nature, from art with
plants to wilderness experiences (Hunt, Bragg, Stancliffe, Williams, & Preston, 2017). This can
range from passive engagement in place, such as a social group activity in an urban green area
to active engagement, such as gardening. Some managed greenspaces have installed trails that
include equipment and guidance, while other activities are scheduled with a pre-planned route
(Centre for Sustainable Healthcare, 2019). As this sector continues to grow in the UK, it is essen-
tial to maintain shared knowledge on the success and failures of different interventions. It is also
essential to centre understandings of health equity, with the clear acknowledgement that not all
communities and populations have easy accessibility to nature. Just as this paper recommends
that a practitioner develop an understanding of historical, cultural and place-based approaches
to interventions, there should be shared knowledge transfer between current practices.

The future

The increased attention from health providers to the salutogenic benefits of the environment
has instigated research into ‘dose response’ (Barton & Pretty, 2010; Shanahan et al., 2016). Dose
of nature frameworks create recommendations on how much, how frequently and what quality
of environment people require to gain the associated health outcomes. We may need a better
understanding of these dynamics to ascertain what types or characteristics of greenspaces need
to be incorporated into urban spaces design and nature-based interventions (Dobson et al.,
2021; Shanahan et al., 2016). Simultaneously, developments in virtual and augmented reality
have made the technology more accessible and readily available. The ability to exposure those
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with limited access to 360-degree videos of nature may provide alternatives when physical or
high-quality environments are not available (Browning, Mimnaugh, van Riper, Laurent, & LaValle,
2019). Findings from trials in workplaces, education and healthcare settings have found positive
wellbeing outcomes when accessing restorative outdoor environments (Adhyaru & Kemp, 2022;
Browning et al., 2019; Hugh-Jones, Ulor, Nugent, Walshe, & Kirk, 2023).

The microbiome and exposome

The interactions which occur between place and health have positive and negative aspects. Until
the end of the 20th century, it was widely accepted that exposure to microorganisms (e.g. bac-
teria, viruses, archaea, protozoans, and fungi) posed a considerable risk to public health (Timmis
et al., 2019). However, our knowledge of the complexities of microbial ecology, including the
myriad beneficial roles that microbes play, has increased dramatically due to advances in DNA
sequencing technology (Boughner & Singh, 2016; Cao, Fanning, Proos, Jordan, & Srikumar, 2017).
As a result, some researchers consider public health to be amid a paradigm shift, one that recog-
nises the importance of the human-microbe relationship and the vital roles microbes play in sup-
porting all life on Earth (Cavicchioli et al., 2019; Robinson & Jorgensen, 2020).

Building on this knowledge, disturbance (or ‘dysbiosis’) to the microbiome (i.e. the consortium
of microbes in a given environment) in the human body has been implicated in a plethora of
non-communicable diseases including asthma, diabetes, and inflammatory bowel disease (Cortez
et al, 2019; Durack, Boushey, & Lynch, 2016; Sokol et al., 2017). Moreover, the prevalence of
these diseases is increasing, coinciding with a global megatrend of biodiversity loss (Haahtela,
2019). Growing evidence suggests that exposure to the rich variety of microorganisms in the
(natural) environment can have significant positive regulatory influences on the immune system
and, as a study recently demonstrated, potentially anxiety-reducing effects (Deckers, Lambrecht,
& Hammad, 2019; Liddicoat et al., 2020; Sbihi et al., 2019). Exploring the relationship between
the environmental microbiome and human health is an emerging field. Some researchers focus
on how ecological restoration and landscape design could be optimised to enhance the relation-
ship between environmental and human health (Mills et al., 2019; Robinson et al., 2018).

A relatively new field encompasses microbiome research in public health, that is, ‘exposome’
research. Investigating all exposures (e.g. chemical compounds from the environment) through-
out the human life course is collectively termed the exposome (Escher et al., 2017; Vermeulen
et al, 2020). Exposome research underscores the importance of the environment in human
health; whilst the idea was conceived over a decade ago, there are inherent barriers to overcome
(Wild, 2005). This includes the heterogeneous nature and dynamic complexity associated with
exposures of different kinds. However, advances in research suggest that a more personalised
approach to medicine, including a deeper understanding of natural environmental exposures,
could be on the horizon (Renz et al., 2017).

Rekindling ‘old’ relationships with nature

We have discussed the potential future of nature and human health research from an atomistic
perspective, i.e. analysing microscopic components of natural environments and investigating
the implications of their interactions with humans. However, there are potential counter-argu-
ments for the future or at least opportunities for less materialist complementary approaches to
the nature and human health relationship. For example, re-establishing our ancient connections
with the rest of the natural world. There is also an argument to learn from the rich knowledge
of ‘environmental stewardship’ as a proactive healthcare intervention. As habitat destruction
increases (and often disproportionately on Indigenous Peoples’ land), human contact with wild-
life and novel organisms also increases (Mwangi, Figueiredo, & Criscitiello, 2016). This, in turn, is
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associated with the emergence of zoonotic disease outbreaks, a salient notion in light of the
recent COVID-19 pandemic (O’'Callaghan-Gordo & Antd, 2020). In urbanised countries, areas with
a higher ratio of green space were associated with lower racial disparity in COVID-19 infection
rates (Lu et al., 2021). The co-benefits of understanding and integrating nature into all planning
are far-reaching (Bratman et al.,, 2019). Further emphasis on protecting and understanding the
human health benefits associated with the planetary health paradigm is required.

Another area of research that has emerged in the last two decades is people’s connection to
nature. Some research defines this as measurable ‘nature connectedness’ or ‘nature relatedness’
(Hughes, Rogerson, Barton, & Bragg, 2019; Mayer & Frantz, 2004; Nisbet, Zelenski, & Murphy,
2009). Connection to nature research investigates peoples’ emotional, spiritual and cognitive con-
nection with the natural world (Martin et al., 2020). This has been associated with pro-ecological
behaviours and positive wellbeing (Howell, Dopko, Passmore, & Buro, 2011; Pritchard,
Richardson, Sheffield, & McEwan, 2020). Importantly, there is a degree of plasticity in one’s emo-
tional connection to nature (Mayer & Frantz, 2004). Many Indigenous communities take nature
connection a step further in understanding, whereby humans are in and of themselves nature
(i.e. interconnected with nature), with no ability to isolate humans and nature as separate ele-
ments (Redvers, Yellow Bird, et al., 2020). Moving away from the transactional model of relating
to the natural world is relevant to both dimensions. There is no time like the present to ensure
that we learn from our past (successes and ill-fated efforts) and also listen respectfully to other
cultures and communities to set the foundations for a paradigm shift in the nature-human
health relationship. There is no time like the present to start.

Conclusions

Human history is rich with examples of the health benefits of engaging with nature in the immedi-
ate landscape, from cultivating cures to the emotional support in its restorative dimensions. As
healthcare models evolve in this area, practitioners and policymakers should support continued
improvements and knowledge sharing. To do so, we must acknowledge the intricate links between
human health and that of the natural world. This has been demonstrated across cultures and his-
tories through practices, aspects of which can retrospectively be interpreted as nature-based inter-
ventions. This paper highlights many opportunities to listen respectfully, engage, and learn from
traditional approaches and Indigenous Peoples. However, this must be done with humility and
respect for the longest stewards of the Land. Future developments in nature and place-based
intervention for human health should include a holistic approach and collaborations at local,
national and global scales. These approaches should aim to be achieved through community-led
allyship with compassion towards both human and environmental needs.

This narrative review demonstrates the growing opportunity within the nature-health dialogue
to rebalance and consider the natural environment as a partner and co-creator of human health.
The COVID-19 pandemic, with the emergence of zoonotic disease and limits on time outdoors,
brought the intertwined relationship between humans and nature to the forefront. Progress in
approaches can help people understand how to connect with their environment and transition
towards a more sustainable future that integrates landscape planning with health promotion.
Reflecting on different practices and holistic approaches, such as those signposted in this article,
will hopefully contribute to this transition. As discussed, a combination of modern scientific
methods and traditional knowledges and philosophies would support the development of a hol-
istic and sustainable approach to health and nature care.
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