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Abstract
Human health benefits associated with nature exposure are increasingly recognised in public
health and environmental policy. However, most evidence linking nature and wellbeing relies on
broad anthropogenic exposure proxies, including greenness indices, land-cover categories, and
self-reported visit frequency, rather than ecological measures capturing biodiversity, habitat con-
dition, or ecosystem functioning. Consequently, the ecological conditions that mediate health ben-
efits, their exposure–response relationships, and the long-term sustainability of nature-based well-
being interventions remain poorly understood. Here we examine how current research integrates
human health, ecological integrity, and sustainability dimensions within nature-based wellbe-
ing research. A targeted evidence synthesis confirms that most research is conducted in urban or
human-modified environments and relies predominantly on coarse spatial proxies or categorical
exposure contrasts, with limited incorporation of ecological quality, biodiversity, or environmen-
tal pressures. Critically, ecological costs and feedbacks associated with nature use, including habitat
disturbance, visitor pressure, and infrastructure expansion, are rarely accounted for in assessments
of health outcomes. We propose a one health sustainability framework that conceptualises nature-
based wellbeing as an emergent property governed by ecological integrity, biodiversity-mediated
pathways, environmental pressures, and long-term sustainability feedbacks. Extending one health
beyond its traditional focus on zoonotic disease, this framework links human wellbeing outcomes
to ecological condition and sustainability constraints, enabling assessment of exposure efficiency
and the capacity of ecosystems to sustain health benefits under increasing demand. Embedding
ecological integrity and sustainability dynamics within nature-based wellbeing research provides a
basis for developing integrated indicators that can evaluate not only whether nature exposure ben-
efits health, but also under what ecological conditions such benefits remain equitable and durable
over time.

1. Introduction

The intentional use of natural environments to pro-
mote human health and wellbeing is rapidly gain-
ing global interest, as health systems, public health
agencies, and emerging wellbeing economies seek
preventive, low-cost, and non-pharmacological inter-
ventions (Bratman et al 2019, Martin et al 2020).
Nature-based social prescribing, green care, forest

therapy, and blue space interventions increasingly
position nature exposure as a modular and value-
accruing strategy for improvingmental, physical, and
social health (Müller-Riemenschneider et al 2020). At
the same time, accelerating urbanisation, biodiversity
loss, climate-related stressors, and rising burdens of
non-communicable disease have intensified interest
in understanding how interactions with nature con-
tribute to human resilience and wellbeing (Marselle
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et al 2021, Pascual et al 2023). Despite rapidly grow-
ing scientific and policy attention, the evidence base
supporting nature-based health interventions still
remains fragmented, and difficult to translate into
ecologically robust and sustainable practice.

A major limitation is that uncertainty persists
regarding the types, durations, frequencies, and eco-
logical qualities of nature exposure required to yield
measurable health outcomes (Barton andPretty 2010,
Shanahan et al 2015, White et al 2019). Most studies
rely on coarse proxies of exposure such as greenness
indices, land-cover classifications, park proximity, or
self-reported visits, rather than ecological metrics
reflecting biodiversity, habitat condition, ecological
integrity, or ecosystem functioning (Cardinale et al
2012, Southon et al 2018, Twohig-Bennett and Jones
2018, Bratman et al 2019). In this context, ecologi-
cal integrity refers to the extent to which ecosystems
retain native biodiversity, ecological structure, func-
tional processes, and characteristics of relative ‘nat-
uralness’ despite anthropogenic pressures. Although
such proxies capture general vegetation presence or
access to green and blue spaces, they provide limited
insight into the ecological systems and processes that
may mediate health outcomes. As a result, existing
evidence remains insufficient to determine whether
health outcomes vary systematically across ecolog-
ical gradients, biodiversity levels, or habitat condi-
tions, or whether different forms of nature expo-
sure produce distinct physiological, psychological, or
social responses. More fundamentally, this highlights
an unresolved conceptual challenge: the health bene-
fits derived from nature are not determined solely by
the presence of exposure, but by the efficiency of that
exposure, namely the extent to which ecological con-
ditions translate into measurable health gains under
different levels of environmental quality, biodiversity,
and human demand. From this perspective, nature
cannot be treated as a uniform or unlimited health
intervention. Rather, it should be understood as a
constrained socio-ecological system in which health
outcomes are shaped by ecological integrity, exposure
characteristics, and broader system pressures. Despite
the importance of this perspective, empirical research
has not yet systematically conceptualised, quantified,
or modelled these exposure-efficiency relationships
within a sustainability framework.

Emerging evidence suggests that ecological qual-
ity may influence human wellbeing through mul-
tiple interacting pathways, including sensory rich-
ness, biodiversity perception, microbial and environ-
mental exposure, thermal regulation, opportunities
for physical activity, social cohesion, and restora-
tive experiences (Weinstein et al 2018, Roslund et al
2020, Marselle et al 2021). For example, bird diversity
and birdsong have been associated with psychological
restoration and positive affect, while vegetation com-
plexity, flower diversity, and habitat heterogeneity
may influence perceived wellbeing and restorative

experiences. Ecological exposure may also shape
human health through physiological and immuno-
logical pathways linked to environmental microbial
interactions and dietary diversity that contribute to
immune regulation and resilience (Mills et al 2017,
Hanley-Cook et al 2025). At the same time, interac-
tions with biodiverse environments may also involve
ecological hazards, including allergens, pathogens,
parasites, or vector-borne disease risks, highlighting
the need to understand nature-health relationships
as complex, context-dependent socio-ecological pro-
cesses rather than uniformly beneficial exposures.

This complexity is increasingly relevant because
the institutionalisation of nature-based wellbeing
interventions introduces a sustainability challenge.
Nature-based health initiatives are frequently pro-
moted as simultaneously benefitting human wellbe-
ing and environmental stewardship by encouraging
engagement with natural environments. However,
as demand for recreational, therapeutic, and pre-
scribed nature exposure increases, ecological systems
may experience cumulative pressures including habi-
tat disturbance, infrastructure expansion, visitor con-
gestion, wildlife disruption, and resource degrada-
tion. These pressures may erode ecological integrity
and reduce the very environmental conditions that
generate health benefits, creating a potential sustain-
ability paradox in which short-term wellbeing gains
contribute to long-term ecosystem decline.

This challenge aligns with broader concerns
in planetary health regarding the interdependence
of human wellbeing and environmental stability
(Whitmee et al 2015). Related frameworks, including
one health, socio-ecological systems theory, ecosys-
tem services, nature’s contributions to people, and
nature-based solutions, have each advanced under-
standing of coupled human–environment systems
(Díaz et al 2018, Seddon et al 2020). However, most
have not sufficiently integrated exposure–response
relationships in nature-based wellbeing with ecologi-
cal integrity and sustainability constraints.

Here, we extend one health in a socio-ecological
sense that emphasises the interdependence between
human health, ecological integrity, biodiversity,
environmental processes, and long-term system
resilience, rather than focusing narrowly on zoonotic
disease (One Health High-Level Expert et al 2022).
Within this framing, nature-based wellbeing emerges
from coupled human–nature systems shaped by eco-
logical conditions, biodiversity-mediated pathways,
and environmental pressures. Ecological degradation
and biodiversity loss may therefore not only reduce
the availability of nature exposure but also alter the
quality and efficiency with which health benefits are
generated.

Despite growing recognition of these interde-
pendencies, current research remains fragmented,
with limited capacity to link ecological condi-
tions, exposure characteristics, health outcomes, and
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sustainability constraints within a unified analytical
structure. In particular, there is currently no coher-
ent framework for evaluating how efficiently nature
exposure produces health benefits under varying eco-
logical conditions and levels of human demand, or
how these relationships change as ecosystems experi-
ence increasing pressure.

We propose a one health sustainability framework
for nature-based wellbeing that integrates human
health outcomes, ecological integrity, biodiversity-
mediated exposure pathways, environmental pres-
sures, and sustainability dynamics. We first draw on
a targeted evidence synthesis to identify commonly
used exposure approaches and health and wellbeing
measures. We then introduce a conceptual frame-
work designed to integrate exposure efficiency, eco-
logical condition, and sustainability constraints, pro-
viding a basis for evaluating not only whether nature
exposure benefits health, but also under what eco-
logical conditions such benefits can be maintained,
and equitably distributed over time. We argue that
nature-basedwellbeing should be understood not as a
universally standardisable public health intervention,
but as a sustainability-constrained socio-ecological
process whose effectiveness depends on ecological
integrity, biodiversity-mediated pathways, and the
capacity of ecosystems to sustain increasing human
demand.

2. Insights from a targeted evidence
synthesis

To examine how current research integrates human
health, ecological, and sustainability dimensions of
nature-based wellbeing, we conducted a targeted evi-
dence synthesis (Garritty et al 2024) of influential
studies at the human–nature interface. Using a struc-
tured Web of Science search (2015–2025) combined
with citation-rate-based prioritisation, we selected
54 peer-reviewed articles spanning public health,
ecology, environmental science, and sustainability.
This exploratory synthesis was intended to identify
dominant conceptual andmethodological patterns in
influential studies and to inform development of the
proposed framework, rather than provide a compre-
hensive or systematic mapping of the field. Eligible
studies were selected based on relevance to nature
exposure and measurable human health outcomes.
Data were extracted using a structured AI-assisted
template and subsequently verified and refined man-
ually. The included studies were then synthesised
using standardised taxonomies covering health out-
comes, environmental context, and exposure charac-
teristics, enabling cross-domain comparison of eco-
logical quality, environmental pressures, and sustain-
ability considerations (supporting information).

Most research on health-nature relation-
ships has been conducted in urban, managed, or
otherwise human-modified settings rather than
across ecosystems characterised by clearly defined
gradients of ecological integrity, habitat condition,
and anthropogenic disturbance (supporting infor-
mation, table S2). Exposure assessments were domi-
nated by anthropocentric, landscape-scale indicators
such as the normalised difference vegetation index
(NDVI), land-cover percentages, proximity-based
metrics or self-reported visit frequency (Wheeler et al
2015, Martin et al 2020), rather than by ecologi-
cal metrics that capture biodiversity, habitat con-
dition, or ecosystem function. While such prox-
ies capture broad vegetation patterns or access to
green space, they do not adequately reflect gra-
dients in ecological integrity, biodiversity, habitat
condition, or ecosystem functioning, and there-
fore provide limited insight into the ecological sys-
tems and processes hypothesised to generate health
benefits. Using our dose-response evidence taxon-
omy, we found that most studies relied on spa-
tial proxies or categorical contrasts, and only rarely
reported interpretable exposure–response functions
(supporting information, table S3). Although dose-
response terminology is widely used within nature-
health research, we primarily adopt the broader
term exposure–response throughout this paper to
reflect the multidimensional and context-dependent
character of nature exposure, including variation in
ecological quality, biodiversity, environmental con-
ditions, and patterns of human engagement. Few
studies identified threshold or plateau patterns, or
used longitudinal or quasi-experimental designs
that enable stronger causal or prescribable infer-
ences. Reported effects primarily quantified expo-
sure quantity (for example NDVI increments, green
space proximity or visit frequency), but almost none
assessed whether associations vary with ecosystem
integrity, biodiversity or socio-demographic con-
text. Consequently, the evidence base remains too
limited to evaluate how exposure–response relation-
ships depend on ecological integrity or to inform
robust, transferable guidance for nature-based health
interventions.

Ecological costs and trade-offs were also rarely
examined. Well-documented consequences of
anthropogenic pressure such as habitat distur-
bance, visitor impacts, wildlife disruption, trampling,
resource extraction or pollution were rarely incorpo-
rated into analyses, despite their importance for long-
term ecosystem stability (Buckley 2011, Balmford
et al 2015). This lack of attention to environmen-
tal impacts limits our ability to determine whether
health-promoting interventions are ecologically sus-
tainable or whether they risk degrading the ecosys-
tems on which future human health depends.

3



Environ. Res. Lett. 21 (2026) 133001 K Wells et al

3. Reframing nature-based wellbeing
through a one health sustainability
perspective

Much of the evidence linking nature exposure with
improved mental, physical, and social wellbeing
remains based on broad exposure proxies such as
greenness indices, park proximity, or self-reported
visitation. Although these measures have enabled
large-scale epidemiological research, they provide
limited insight into the ecological characteristics, bio-
diversity, and ecosystem processes that may shape
variation in health outcomes across environmental
gradients. This limitation is increasingly important
in highly urbanised societies where direct interac-
tions with biodiverse and ecologically intact envi-
ronments are often reduced. While many forms
of green exposure may still generate psychological
or physiological benefits, nature–health relationships
are unlikely to depend solely on vegetation presence
or recreational access. Simplified or heavily managed
greenspaces may differ substantially from more bio-
diverse and ecologically functional environments in
habitat complexity, sensory diversity, ecological func-
tioning, microbial exposure, and restorative poten-
tial. Biodiversity, vegetation structure, birdsong, envi-
ronmental microbiomes, and ecosystem function-
ing may all contribute to psychological restoration,
immune regulation, social wellbeing, and resilience
through multiple interacting ecological and socio-
environmental pathways.

At the same time, ecological degradationmaypro-
gressively alter both the quality of available nature
exposure and societal perceptions of what constitutes
‘natural’ or healthy environments. As urbanisation
and environmental simplification intensify, there is
a risk that increasingly depauperate or fragmented
forms of greenspace become normalised as ade-
quate substitutes formore ecologically intact environ-
ments, potentially obscuring relationships between
ecological integrity and long-term wellbeing out-
comes. Ecological exposures may also involve hazards
and trade-offs, including allergens, pathogens, para-
sites, or vector-borne disease risks shaped by wildlife
communities, ecosystem condition, and landscape
change.

Nature–health relationships are therefore con-
text dependent rather than uniformly beneficial,
and both positive and negative exposure pathways
may vary across ecological gradients and socio-
environmental conditions. Understanding these cou-
pled dynamics is critical not only for clarifying
exposure–response relationships, but also for deter-
mining where, how, and under which ecological
conditions nature-based wellbeing interventions can
maximise long-term health benefits while remaining
ecologically sustainable.

These questions become even more signifi-
cant as nature-based interventions are increasingly

institutionalised through social prescribing, recre-
ation, ecotourism, therapeutic landscapes, and com-
mercial wellbeing sectors. Although such initiatives
are often promoted as simultaneously benefitting
human wellbeing and environmental stewardship,
growing demand for nature-based experiences may
also intensify pressures on ecosystems through habi-
tat disturbance, infrastructure development, trans-
port emissions, and increasing visitor density. If well-
being benefits depend partly on ecological integrity
or biodiversity-mediated experiences, then ecolog-
ical degradation may progressively undermine the
quality and sustainability of the very health benefits
being promoted. Conversely, stronger recognition of
the ecological foundations of wellbeing could create
incentives for restoration, conservation, and equi-
table access to high-quality environments.

Although one health has traditionally focused
on the interconnections between human, animal,
and environmental health, its broader systems-
oriented perspective provides a useful basis for
reframing nature–health relationships as coupled
socio-ecological processes shaped by biodiversity,
ecological integrity, and environmental change rather
than simple exposure effects alone. However, these
interconnected human-biodiversity-environment
feedbacks have rarely been integrated within frame-
works capable of simultaneously evaluating ecolog-
ical integrity, biodiversity-mediated exposure path-
ways, dose-response relationships, environmental
pressures, and long-term sustainability constraints
in nature-based wellbeing research. Addressing this
gap requires a more integrative perspective capa-
ble of linking human wellbeing outcomes with the
ecological systems and sustainability dynamics that
support them. We therefore propose a one health
sustainability framework for nature-based wellbe-
ing that conceptualises health benefits from nature
exposure as emerging from coupled socio-ecological
systems shaped by ecological integrity, environmen-
tal pressures, biodiversity-mediated pathways, and
sustainability feedbacks.

4. Towards a one health sustainability
framework for nature-based wellbeing

Taken together, these insights reveal not only impor-
tant evidence gaps but also broader disciplinary
limitations in the ways nature-health relation-
ships have traditionally been conceptualised and
measured. Human health outcomes of exposure
to nature are increasingly well documented, yet
the ecological conditions underpinning these out-
comes and the sustainability of nature-based well-
being interventions remain insufficiently measured
(Robinson et al 2024). In an era of accelerating
biodiversity loss, fragmented landscapes, and climate-
driven hazards (Rockström et al 2023), as well as
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Figure 1. A one health sustainability framework for nature-based wellbeing. Human health and wellbeing outcomes are con-
ceptualised as emerging from coupled socio-ecological systems shaped by ecological integrity, biodiversity, environmental pres-
sures, and sustainability feedbacks. Ecological integrity and biodiversity influence the efficiency with which nature exposure
generates mental, physiological, behavioural, and social wellbeing outcomes through biodiversity-mediated exposure pathways.
Environmental pressures including visitor intensity, land-use change, pollution, and infrastructure expansion, together with
management outcomes such as restoration, resilience-building, equitable access, and governance shape ecosystem condition and
influence the long-term capacity of environments to sustain health benefits. Feedbacks between wellbeing outcomes, increasing
demand for nature exposure, and environmental pressure and management outcomes highlight the dynamic and potentially
self-limiting nature of nature-based wellbeing systems.

rising demand for nature-based wellbeing services
(Haukeland et al 2023), this gap is increasingly
untenable.

To address this, we propose a unifying one health
sustainability framework that explicitly integrates
four interlinked domains:

(1) Human health outcomes and modes of exposure
and engagement with natural environments,

(2) Local habitat condition and ecological integrity,

(3) Landscape-level environmental pressures and
hazards, and

(4) Sustainability, restoration, and human equity and
justice considerations.

The framework conceptualises nature-based well-
being as an emergent property of coupled socio-
ecological systems in which human health benefits
both depend upon and potentially influence ecolog-
ical integrity and long-term sustainability dynam-
ics. By linking these dimensions, the framework pro-
vides a structured approach for synthesising eco-
logical and health evidence, identifying meaning-
ful indicators, guiding interdisciplinary research, and

informing policies that ensure nature-based interven-
tions are both effective for human wellbeing and eco-
logically sustainable (figure 1; table 1).

Although the framework is conceptual, its con-
stituent domains are measurable using existing eco-
logical, health, and socio-environmental monitor-
ing approaches. Ecological integrity can be charac-
terised through indicators of biodiversity, habitat
condition, ecosystem functioning, and environmen-
tal quality, while health outcomes may be assessed
using validated wellbeing scales, physiological mark-
ers, behavioural measures, and healthcare data.
Environmental pressures can be quantified through
metrics such as visitor density, infrastructure foot-
print, transport emissions, habitat disturbance, and
landscape modification. Importantly, many of these
indicators are already routinely collected through
environmental monitoring, public health surveil-
lance, remote sensing, and biodiversity assessment
programmes.

Where indicators can be standardised across
locations and scales, they provide a foundation
for integrated one health sustainability assessment.
Rather than evaluating health outcomes or ecolog-
ical conditions in isolation, multi-domain indica-
tor systems could be used to identify, compare, and
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Table 1. A one health sustainability indicator framework for evaluating nature-based wellbeing across coupled socio-ecological systems.
The table outlines candidate indicator domains, their analytical relevance, and potential measurement and assessment approaches to
support future multi-domain assessments of human wellbeing, ecological integrity, environmental pressures, and sustainability
outcomes. Although illustrative rather than prescriptive, these indicators demonstrate how one health sustainability concepts could be
operationalised and integrated within future monitoring, research, and landscape-planning frameworks.

Indicator domain Candidate indicators Analytical relevance

Potential measurement and

assessment approaches

Human health

and wellbeing

Wellbeing and mood; psychological

restoration; sleep quality; physical

activity; cardiovascular and

neuroendocrine stress markers;

morbidity and preventive health

indicators; exposure to pollutants,

allergens, pathogens, and environmental

hazards

Characterising exposure–response

relationships; distinguishing perceived

and physiological outcomes; evaluating

positive and negative health pathways

associated with nature exposure

Validated psychometric

scales, wearable sensors,

cortisol, heart-rate

variability, physical activity

monitoring, health care

records

Ecological

integrity and

biodiversity

Habitat type and condition; vegetation

structure; biodiversity indicators (e.g.

plants, animals, microbiomes); soil and

water quality; habitat disturbance and

ecological degradation metrics

Assessing whether ecological integrity

and biodiversity condition modulates

wellbeing outcomes; identifying

biodiversity-mediated exposure

pathways; evaluating ecological

thresholds and habitat dependencies

Species surveys, eDNA,

acoustic monitoring,

vegetation structure

assessments,

habitat-condition indices,

remote sensing

Environmental

pressures and

ecological costs

Visitor density; trampling and erosion;

transport-related emissions; waste

generation; wildlife disturbance;

infrastructure pressure

Evaluating sustainability trade-offs;

identifying low-impact exposure

models; assessing whether wellbeing

interventions generate ecological

degradation

Visitor counters, GPS

tracking, infrastructure

footprint analysis, transport

carbon accounting

Landscape and

socio-

environmental

context

Greenness and land-use gradients;

habitat fragmentation; accessibility;

urbanisation; noise, light, and chemical

pollution; socio-environmental

inequality indicators

Situating local exposure within broader

socio-ecological systems; evaluating

contextual heterogeneity, accessibility,

and cumulative environmental pressures

GIS, land-use mapping,

accessibility modelling,

human density and activity

indices, pollution

monitoring

Sustainability,

restoration,

and equity

Ecosystem service indicators; restoration

potential; equitable access to

high-quality environments; life-cycle

and resource-use assessments

Linking wellbeing benefits to long-term

ecological resilience and sustainability

objectives; evaluating distributional and

intergenerational dimensions of

nature-based wellbeing

Accessibility metrics,

restoration monitoring,

ecosystem service

assessments

Integrated

socio-

ecological

assessment

Multi-domain indicator systems;

cross-domain modelling; integrated

sustainability assessments; spatially

explicit one health sustainability

assessment

Supporting systems-level evaluation of

health benefits, ecological integrity,

environmental costs, and sustainability

trade-offs across coupled human-nature

systems

Multi-criteria analysis,

structural equation models,

Bayesian networks, systems

modelling

map socio-ecological patterns of wellbeing, ecolog-
ical integrity, environmental pressure, and sustain-
ability trade-offs across landscapes. Such approaches
could support the development of spatially explicit
one health sustainability indicator maps capable of
informing landscape planning, restoration prioritisa-
tion, public health interventions, and nature-based
wellbeing strategies. In this way, the framework
offers a pathway for translating broad aspirations
for ‘healthy people in healthy environments’ into
operational assessment systems that can evaluate not
only where nature-based wellbeing benefits occur,
but also whether those benefits are supported by
ecologically resilient and sustainable socio-ecological
systems.

5. Framing future research and policy for
nature-based wellbeing

A one health sustainability perspective provides a
conceptual basis for developing more integrated
approaches to evaluating nature-based wellbeing
interventions across human, ecological, and sustain-
ability dimensions. Such approaches would need to
consider not only human health outcomes, but also
the ecological conditions that support those ben-
efits, the environmental pressures associated with
increasing use, and the broader socio-ecological con-
text within which interventions occur. Although the
framework proposed here remains conceptual, it
highlights several areas where future research and
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policy development may benefit from stronger inte-
gration of ecological and health evidence.

One important priority is the establishment of
clearer ecological reference conditions and habitat
baselines. Without more systematic characterisation
of habitat type, biodiversity, ecological integrity, and
landscape context, it remains difficult to compare
interventions across studies or determine whether
health outcomes vary according to ecological qual-
ity. More consistent ecological measurement may
also help disentangle the effects of specific nature-
based interventions from broader environmental and
socio-economic gradients that influence population
health.

The framework also highlights the need to
better understand ecological costs and trade-offs
associated with nature-based wellbeing practices.
Ecological impacts are likely to vary substantially
across exposure types, intensities, and landscape con-
texts (Shanahan et al 2016, Marselle et al 2021).
Passive engagement within semi-natural environ-
ments may impose relatively limited ecological pres-
sures, whereas high visitor densities, infrastructure
development, motorised access, or commercialised
nature-based activities may contribute to habitat
disturbance, wildlife disruption, resource use, and
broader environmental degradation. Conversely,
greater recognition of the ecological foundations of
wellbeing could potentially support incentives for
habitat restoration, biodiversity enhancement, and
equitable access to high-quality natural environments
(Faure et al 2024).

Future research would therefore benefit from
more systematic integration of ecological met-
rics, biodiversity indicators, environmental pres-
sures, and sustainability considerations alongside
health outcomes. Longitudinal, experimental, and
comparative studies across ecological gradients
may be particularly important for clarifying how
exposure–response relationships vary across differ-
ent environmental and socio-economic contexts.
Greater attention to environmental costs, includ-
ing transport emissions, visitor pressure, habitat
disturbance, and resource demands, may also help
evaluate whether nature-based wellbeing interven-
tions remain sustainable under increasing societal
demand.

Integrating measures of both human wellbe-
ing and ecological condition could support more
context-sensitive approaches capable of balancing
health benefits, ecological integrity, accessibility,
and sustainability objectives (Nguyen et al 2023,
Venter et al 2023). Although substantial empir-
ical work remains needed to operationalise and
test these relationships, a one health sustainabil-
ity perspective may provide a useful conceptual
foundation for future interdisciplinary research at
the intersection of biodiversity, public health, and
sustainability.

Acknowledgment

Open Access funding was enabled through Swansea
University open access agreements.

Data availability statement

The data that support the findings of this study are
openly available at the following URL/DOI: https://
zenodo.org/records/18891399 (Konstans et al 2026).

Supplementary information 1 available at https://
doi.org/10.1088/1748-9326/ae803f/data1.

Conflict of interest

The authors declare no conflicts of interest.

Author contributions

Konstans Wells 0000-0003-0377-2463
Conceptualization (equal), Data curation (equal),
Writing – original draft (lead), Writing – review &
editing (equal)

Menna Brown 0000-0003-1427-1648
Conceptualization (equal), Data curation (equal),
Writing – review & editing (equal)

Carmen Jochem 0000-0002-2741-3759
Conceptualization (supporting), Writing – review &
editing (equal)

Brian Garrod 0000-0002-5468-6816
Conceptualization (equal), Data curation (equal),
Writing – review & editing (equal)

References

Adisasmito W B et al One Health High-Level Expert Panel
(OHHLEP) 2022 One health: a new definition for a
sustainable and healthy future PLOS Pathogens 18 e1010537

Balmford A, Green J M H, Anderson M, Beresford J, Huang C,
Naidoo R, Walpole M and Manica A 2015 Walk on the wild
side: estimating the global magnitude of visits to protected
areas PLoS Biol. 13 e1002074

Barton J and Pretty J 2010 What is the best dose of nature and
green exercise for improving mental health? A multi-study
analysis Environ. Sci. Technol. 44 3947–55

Bratman G N et al 2019 Nature and mental health: an ecosystem
service perspective Sci. Adv. 5 eaax0903

Buckley R 2011 Tourism and environment Annu. Rev. Environ.
Resour. 36 397–416

Cardinale B J et al 2012 Biodiversity loss and its impact on
humanity Nature 486 59–67

Díaz S et al 2018 Assessing nature’s contributions to people
Science 359 270–2

Faure E, Levrel H and Quétier F 2024 Economics of rewilding
Ambio 53 1367–82 [In Spanish]

Garritty C, Hamel C, Trivella M, Gartlehner G, Nussbaumer-streit
B, Devane D, Kamel C, Griebler U and King V J 2024
Updated recommendations for the Cochrane rapid review

7

https://zenodo.org/records/18891399
https://zenodo.org/records/18891399
https://doi.org/10.1088/1748-9326/ae803f/data1
https://doi.org/10.1088/1748-9326/ae803f/data1
https://orcid.org/0000-0003-0377-2463
https://orcid.org/0000-0003-0377-2463
https://orcid.org/0000-0003-1427-1648
https://orcid.org/0000-0003-1427-1648
https://orcid.org/0000-0002-2741-3759
https://orcid.org/0000-0002-2741-3759
https://orcid.org/0000-0002-5468-6816
https://orcid.org/0000-0002-5468-6816
https://doi.org/10.1371/journal.ppat.1010537
https://doi.org/10.1371/journal.ppat.1010537
https://doi.org/10.1371/journal.pbio.1002074
https://doi.org/10.1371/journal.pbio.1002074
https://doi.org/10.1021/es903183r
https://doi.org/10.1021/es903183r
https://doi.org/10.1126/sciadv.aax0903
https://doi.org/10.1126/sciadv.aax0903
https://doi.org/10.1146/annurev-environ-041210-132637
https://doi.org/10.1146/annurev-environ-041210-132637
https://doi.org/10.1038/nature11148
https://doi.org/10.1038/nature11148
https://doi.org/10.1126/science.aap8826
https://doi.org/10.1126/science.aap8826
https://doi.org/10.1007/s13280-024-02019-2
https://doi.org/10.1007/s13280-024-02019-2


Environ. Res. Lett. 21 (2026) 133001 K Wells et al

methods guidance for rapid reviews of effectiveness BMJ
384 e076335

Hanley-Cook G T et al 2025 Dietary species richness provides a
comparable marker for better nutrition and health across
contexts Nat. Food 6 577–86

Haukeland J V, Fredman P, Tyrväinen L, Siegrist D and Lindberg
K 2023 Prospects for nature-based tourism: identifying
trends with commercial potential J. Ecotourism 25 1–18

Konstans W, Menna B, Carmen J and Brian G 2026 Data
supporting ‘A One Health Sustainability framework for
nature-based wellbeing’: environmental, health, and
wellbeing measurements [Data set] Zenodo (available at:
https://zenodo.org/records/18891399)

Marselle M R et al 2021 Pathways linking biodiversity to human
health: a conceptual framework Environ. Int. 150 106420

Martin L, White M P, Hunt A, Richardson M, Pahl S and Burt J
2020 Nature contact, nature connectedness and associations
with health, wellbeing and pro-environmental behaviours J.
Environ. Psychol. 68 101389

Mills J G, Weinstein P, Gellie N J C, Weyrich L S, Lowe A J and
Breed M F 2017 Urban habitat restoration provides a human
health benefit through microbiome rewilding: the
microbiome rewilding hypothesis Restor. Ecol. 25 866–72

Müller-Riemenschneider F, Petrunoff N, Yao J, Ng A, Sia A,
Ramiah A, Wong M, Han J, Tai B C and Uijtdewilligen L
2020 Effectiveness of prescribing physical activity in parks to
improve health and wellbeing: the park prescription
randomized controlled trial Int. J. Behav. Nutr. Phys. Act.
17 42

Nguyen P-Y, Astell-burt T, Rahimi-ardabili H and Feng X 2023
Effect of nature prescriptions on cardiometabolic and
mental health, and physical activity: a systematic review
Lancet Planet. Health 7 e313–28

Pascual U et al 2023 Diverse values of nature for sustainability
Nature 620 813–23

Robinson J M, Breed A C, Camargo A, Redvers N and Breed M F
2024 Biodiversity and human health: a scoping review and
examples of underrepresented linkages Environ. Res.
246 118115

Rockström J et al 2023 Safe and just Earth system boundaries
Nature 619 102–11

Roslund M I et al 2020 Biodiversity intervention enhances
immune regulation and health-associated commensal
microbiota among daycare children Sci. Adv.
6 eaba2578

Seddon N, Chausson A, Berry P, Girardin C A J, Smith A and
Turner B 2020 Understanding the value and limits of
nature-based solutions to climate change and other global
challenges Phil. Trans. R. Soc. B 375 20190120

Shanahan D F, Bush R, Gaston K J, Lin B B, Dean J, Barber E and
Fuller R A 2016 Health benefits from nature experiences
depend on dose Sci. Rep. 6 28551

Shanahan D F, Fuller R A, Bush R, Lin B B and Gaston K J 2015
The health benefits of urban nature: how much do we need?
BioScience 65 476–85

Southon G E, Jorgensen A, Dunnett N, Hoyle H and Evans K L
2018 Perceived species-richness in urban green spaces: cues,
accuracy and well-being impacts Landsc. Urban Plan.
172 1–10

Twohig-Bennett C and Jones A 2018 The health benefits of the
great outdoors: a systematic review and meta-analysis of
greenspace exposure and health outcomes Environ. Res.
166 628–37

Venter Z S, Figari H, Krange O and Gundersen V 2023
Environmental justice in a very green city: spatial inequality
in exposure to urban nature, air pollution and heat in Oslo,
Norway Sci. Total Environ. 858 160193

Weinstein S B, Buck J C and Young H S 2018 A landscape of
disgust Science 359 1213–4

Wheeler B W, Lovell R, Higgins S L, White M P, Alcock I, Osborne
N J, Husk K, Sabel C E and Depledge M H 2015 Beyond
greenspace: an ecological study of population general health
and indicators of natural environment type and quality Int.
J. Health Geogr. 14 17

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

Whitmee S et al 2015 Safeguarding human health in the
anthropocene epoch: report of the rockefeller
foundation–lancet commission on planetary health Lancet
386 1973–2028

8

https://doi.org/10.1136/bmj-2023-076335
https://doi.org/10.1136/bmj-2023-076335
https://doi.org/10.1038/s43016-025-01147-6
https://doi.org/10.1038/s43016-025-01147-6
https://doi.org/10.1080/14724049.2023.2178444
https://doi.org/10.1080/14724049.2023.2178444
https://zenodo.org/records/18891399
https://doi.org/10.1016/j.envint.2021.106420
https://doi.org/10.1016/j.envint.2021.106420
https://doi.org/10.1016/j.jenvp.2020.101389
https://doi.org/10.1016/j.jenvp.2020.101389
https://doi.org/10.1111/rec.12610
https://doi.org/10.1111/rec.12610
https://doi.org/10.1186/s12966-020-00941-8
https://doi.org/10.1186/s12966-020-00941-8
https://doi.org/10.1016/S2542-5196(23)00025-6
https://doi.org/10.1016/S2542-5196(23)00025-6
https://doi.org/10.1038/s41586-023-06406-9
https://doi.org/10.1038/s41586-023-06406-9
https://doi.org/10.1016/j.envres.2024.118115
https://doi.org/10.1016/j.envres.2024.118115
https://doi.org/10.1038/s41586-023-06083-8
https://doi.org/10.1038/s41586-023-06083-8
https://doi.org/10.1126/sciadv.aba2578
https://doi.org/10.1126/sciadv.aba2578
https://doi.org/10.1098/rstb.2019.0120
https://doi.org/10.1098/rstb.2019.0120
https://doi.org/10.1038/srep28551
https://doi.org/10.1038/srep28551
https://doi.org/10.1093/biosci/biv032
https://doi.org/10.1093/biosci/biv032
https://doi.org/10.1016/j.landurbplan.2017.12.002
https://doi.org/10.1016/j.landurbplan.2017.12.002
https://doi.org/10.1016/j.envres.2018.06.030
https://doi.org/10.1016/j.envres.2018.06.030
https://doi.org/10.1016/j.scitotenv.2022.160193
https://doi.org/10.1016/j.scitotenv.2022.160193
https://doi.org/10.1126/science.aas8694
https://doi.org/10.1126/science.aas8694
https://doi.org/10.1186/s12942-015-0009-5
https://doi.org/10.1186/s12942-015-0009-5
https://doi.org/10.1038/s41598-019-44097-3
https://doi.org/10.1038/s41598-019-44097-3
https://doi.org/10.1016/S0140-6736(15)60901-1
https://doi.org/10.1016/S0140-6736(15)60901-1

	A one health sustainability framework for ecologically mediated nature-based wellbeing
	1. Introduction
	2. Insights from a targeted evidence synthesis
	3. Reframing nature-based wellbeing through a one health sustainability perspective
	4. Towards a one health sustainability framework for nature-based wellbeing
	5. Framing future research and policy for nature-based wellbeing
	References


