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Mechanisms underpinning flourishing at the interface of
humans and other natural entities: an umbrella review

Shannon Maloney, Thomas Henning, Haiou Zhu, Benjamin Martin, Verena Hinze, Jesus Montero-Marin, Anne Maj van der Velden, Joseph Moore,
Katrin Wilhelm, Tessa Lomax, Madeline G Reinecke, Edmond Awad, Joseph Boyle, William Fleming, Laura Taylor, Matthew Broome,
Christopher Thorogood, Gaia Scerif, Yadvinder Malhi, llina Singh*, Willem Kuyken*

Ecological-collective-flourishing (e-co-flourishing) describes the interconnected flourishing of human and non-
human natural entities. Despite existing conceptual frameworks, translation into practice remains inadequate
owing to insufficient synthesis of empirically tested mechanisms driving change across human and ecological
systems. We conducted an umbrella review of systematic reviews examining mechanisms at the e-co-flourishing
interface. Searches of seven databases and four grey literature sources identified nine eligible reviews. Evidence
supported several cross-domain mechanisms, including psychological (eg, attention restoration and reduced stress),
social (eg, cohesion and contact), physical (eg, activity), and environmental pathways (eg, reduced stressors and
enhanced environmental quality). Psychological mechanisms showed the most consistent support, whereas evidence
for other mechanism domains was mixed. Evidence for causality was weak and largely derived from cross-sectional
and qualitative studies, and no reviews examined reciprocal mechanisms influencing both human and non-human
flourishing. Future research should prioritise rigorous designs, theory-driven testing, and replication to strengthen
evidence for equitable and sustainable e-co-flourishing pathways.

Introduction
In the decade preceding the COVID-19 pandemic, global
indicators of human progress—including income, life
expectancy, and life satisfaction—showed notable improve-
ment."? These gains were abruptly halted or reversed by the
pandemic and the subsequent cost-of-living crisis. Although
headline indicators now suggest some recovery, closer
scrutiny reveals that progress is neither uniform nor equit-
able. Looking beyond human society to the broader natural
world and planet, negative environmental trends—including
increased ocean acidification, water scarcity, land degrad-
ation, and biodiversity loss—are rising, largely driven by
unsustainable human practices and technological advance-
ments. These environmental challenges not only threaten
natural ecosystems but also exacerbate human inequalities,
disproportionately affecting vulnerable populations that
depend on natural resources for their livelihoods, food
security, and overall wellbeing.>* To help address these
concurrent crises, research and policy must adopt more
inclusive, comprehensive, and interdisciplinary approaches
that aim to promote progress across human and non-human
entities and their forms of collectives.**¢

Existing integrative health frameworks, such as One
Health,” EcoHealth,® and planetary health,’ rightly empha-
sise the interdependence of human, ecological, and planetary
systems. However, these frameworks have largely been
operationalised to mitigate environmental threats to human
health rather than to promote shared progress across species
and systems. Moreover, their focus on health, understood
primarily as functional capacity, addresses necessary but
insufficient conditions for living well. Flourishing extends
beyond the maintenance of health to encompass the pursuit
of having, being, and doing what constitutes a life well lived.
It involves dynamic and evolving processes across multiple
areas of life, including psychological (eg, mental health and
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positive affect), social (eg, close and positive relationships
and social connectedness), physical (eg, energy and vitality),
values (eg, meaning, purpose, mastery, virtue, and know-
ledge), and environmental (eg, safety, financial security, and
access to health care and education). Unlike health, flour-
ishing is not defined by the absence of any given dimension
(eg, disease or disorder) but by the pursuit of meeting or
exceeding thresholds across these dimensions (psycho-
logical, social, physical, values-related, and environmental),
which are likely to shift across individuals, collectives, time,
and contexts. Rather than seeking optimisation across these
dimensions, flourishing reflects the pursuit of a net-positive
gain across one’s life as a whole and over their entire lifespan.®
Ecological-collective-flourishing (e-co-flourishing) is a
unifying concept, defined as the practice of pursuing one’s
own human flourishing alongside the flourishing of nat-
ural ecosystems and their collective and individual mem-
bers." E-co-flourishing involves engaging in modes of
flourishing that aim to promote and enhance, rather than
hinder, the flourishing of other natural entities and col-
lectives'®!! (panel 1). In line with a previous work on human
wellbeing,'? need fulfilment is understood as an important
but not necessarily sufficient condition for flourishing; e-
co-flourishing explicitly focuses on the dynamic processes
that shape net-positive gains across both human and eco-
logical systems, which are context-dependent and ultimately
shaped by wider social, ecological, and structural systems.
To help translate this concept into real-world applica-
tions, the e-co-flourishing framework'® was developed,
which outlines key theoretical components of a programme
theory, a core concept in the Medical Research Council
framework for developing and evaluating complex inter-
ventions.” An abductive methodological approach was
undertaken, whereby interdisciplinary engagement with
existing theoretical understanding was combined with a
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Panel 1: Key conceptual terms and definitions

Collective

A group or assembly of individual entities. A collective can vary in size and composition, ranging from small groups to large
organisations or communities. The two collectives we are interested in include populations and organisations. Populations are simple
sets of members, the properties (including flourishing) of which are simple aggregations or averages of the corresponding properties of
their members. Organisations are systems comprising members and their interactions, which have emergent properties (including
flourishing) that are not straightforwardly reducible to the individual properties of their members.>*4

Ecosystem
The biological community together with the abiotic environment in which it is set (ie, non-living factors and processes within an
ecosystem).™

Ecosystem flourishing
The state in which natural ecosystems show resilience, species diversity, and self-regulating ecological processes. It reflects the ability of
ecosystems to sustain themselves over time while providing essential services and resources to support life and maintain biodiversity.*

E-co-flourishing

The practice of pursuing one’s own human flourishing along with the flourishing of natural ecosystems and their collective and
individual members. It involves engaging in modes of flourishing that aim to promote and enhance, rather than hinder, the flourishing
of other natural entities and collectives.™

Human flourishing

Having, being, and doing what constitutes living well—realised through dynamic and evolving processes that encompass multiple areas
of life including psychological (eg, mental health and positive affect), social (eg, close and positive relationships and social
connectedness), physical (eg, energy and vitality), values-related (eg, meaning and purpose), and environmental (eg, safety, security,
and access to health care and education).**” This multifaceted conception integrates both subjective and objective components and
occurs at both individual and collective levels.

Human health
A state of complete physical, mental, and social wellbeing and not merely the absence of disease or infirmity.®

Human wellbeing

Subjective evaluations of psychological, physical, social, and environmental domains. Psychological wellbeing refers to the capacity to
express one’s feelings in a helpful and productive way and acknowledge one’s worth; physical wellbeing refers to maintaining habits
and routines that allow one to take care of one’s body (eg, through nutrition and adequate sleep); social wellbeing refers to maintaining
healthy relationships with others; and environmental wellbeing refers to the ability to consider one’s community and surroundings in
relation to personal wellbeing.*>*?

Life satisfaction
The degree to which an individual judges the overall quality of their life as a whole favourably.?-2

Non-human
Entities, beings, or objects that are not human. For the purposes of our research, we have elected a narrower definition—a living entity
or being, or a group of living entities or beings, of any species other than Homo sapiens.™

patient and public involvement, engagement, and partici-
pation (PPIEP) approach with key stakeholders. Key the-
oretical components of the programme theory include key
intervention characteristics; theorised mechanisms through
which the intervention produces change; targeted outcomes
(human flourishing and ecosystem flourishing; panel 1); and
theorised contextual factors or moderators across individual,
microsystem, mesosystem, and macrosystem levels.”
Economic systems are treated as part of the macrosystem
context, encompassing shaping access to resources, inequal-
ities, and environmental exposures that influence flourishing
across time and place. To advance this work into the next key
phases of research, an evidence synthesis is needed to sum-
marise leading mechanistic targets that might drive change in

key outcomes. By deepening understanding of these mecha-
nisms, more precise and effective strategies can be developed
to strengthen the effect of e-co-flourishing interventions.
There is an overwhelming body of evidence linking the
effects of nature and human health.”* However, a more
comprehensive understanding of the entire mechanistic
pathway—from contact with nature and long-term
outcomes—is needed.” With empirical research being
undertaken on mechanisms of change,*** there is an
opportunity to summarise the leading empirically validated
mechanistic targets and to expand the focus beyond human
health to e-co-flourishing outcomes (panel 1). To the
best of our knowledge, there is no comprehensive review
that examines empirically evaluated mechanisms
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underpinning the flourishing interface considering both
humans and other natural entities. Moreover, evaluation of
the quality of mediation analyses or mechanism findings
remains scarce. Given the breadth of the topic, particularly
in addressing simultaneous flourishing for humans and
other natural entities, we adopted an umbrella review
approach to identify the top-level evidence. In this Review,
we aim to address the aforementioned limitations. The
primary objective is to summarise existing systematic
review evidence on mechanisms that address the flourish-
ing interface of humans and other natural entities, guided
by the e-co-flourishing framework. The secondary objective
is to evaluate both the methodological and mediation
quality.>=

Methods

Search strategy and selection criteria

An umbrella review methodology was chosen because the
evidence base examining mechanisms of flourishing at the
human-non-human interface is conceptually broad,
methodologically heterogeneous, and distributed across
multiple disciplines, necessitating a higher-order synthesis
of existing systematic reviews. This umbrella review fol-
lowed the PRISMA 2020 guidelines,* with regard to the
checklist, flow diagram, development, conduct, and
reporting. The Cochrane Handbook for Systematic
Reviews of Interventions (Chapter V: Overview of Reviews)
was also consulted regarding the proposed methods, such as
preparing the table of primary study overlap.*? This system-
atic umbrella review was preregistered with PROSPERO
(CRD42024580361) before screening.

Seven bibliographic databases (Web of Science, Philoso-
pher’s Index, PubMed, GreenFILE [via EBSCOhost], Sco-
pus, ProQuest Social Science Premium, and PsycINFO)
were systematically searched on Aug 17, 2024, with no
restrictions on publication date and language. Web of Sci-
ence (All Collections) included Web of Science Core Col-
lection, BIOSIS Citation Index, Current Contents Connect,
Data Citation Index, KCI-Korean Journal Database, MED-
LINE, Preprint Citation Index, ProQuest Dissertations &
Theses Global, SGiELO Citation Index, and Zoological
Record. Within these bibliographic databases, there are
sources of grey literature, including Preprint Citation Index
and ProQuest Dissertations & Theses Global. Additional
sources of grey literature were also searched (eg, OpenGrey
and connectedpapers.com). 24 content experts (eg, aca-
demics and librarians) across a wide range of disciplines
(eg, philosophy, medical sciences, psychology, geography,
plant sciences, sociology, public health, and anthropology)
were consulted to crosscheck the choice of databases and
search strategy and to help identify additional relevant
reviews. All eligible reviews were examined using forward
and backward citation searching, and corresponding
authors were contacted if further clarification was needed to
establish eligibility.

The core search strategy (panel 2) was organised accord-
ing to key features of the primary research question. The
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search strategy included terms related to flourishing out-
comes (eg, flourish*, well-being, balance, and sustainability),
mechanisms (eg, mechanis*, mediat*, and “indirect effect”),
and systematic reviews (eg, “systematic review” and “meta-
analysis”). Population terms were subdivided by human (eg,
human, individual, participant, male, and female) and non-
human (eg, non-human, ecosystem, natur*, fauna, and
flora) terms. In an effort to mirror the e-co-flourishing the-
oretical framework," we also used terms reflecting key con-
textual levels—individual (eg, “human” and “non-human”);
microsystem (eg, “neighbourhood” and “green space”); mes-
osystem, and macrosystem (eg, “ecosystem”, “population”,
and “planet”).

The inclusion criteria comprised systematic reviews that
empirically examined mechanisms underpinning flour-
ishing at the interface of human and non-human entities.
The interface included the effects of non-human entities on
human flourishing, the effects of humans on the flourish-
ing of non-human entities, and bidirectional effects in
which simultaneous flourishing was considered. To reflect
the definition of e-co-flourishing," the human population
of interest included the general population or public, which
considers individuals across the full flourishing spectrum
(low to high) and across the lifespan. Therefore, no
restrictions were applied regarding age, gender, psychiatric
history, or medication use.

The non-human entities considered in this Review
included living, non-human organisms and systems
(eg, plants, animals, and ecosystems). Specifically, entities
across the five biological kingdoms—animals, plants,
fungi, protists, and monerans—were considered. How-
ever, the primary scope of this Review was to highlight
interventions involving humans, flora, and fauna, domains
in which psychosocial, conservation-oriented, and rela-
tional wellbeing interventions are most actively developed
and evaluated. Therefore, three key biological kingdoms
were prioritised (ie, animals, plants, and fungi), and only
mechanisms that can be modified or acted upon by humans
were considered.

In this Review, a mechanism is defined as the process
or pathway through which an independent variable
(eg, intervention or exposure) exerts its effect on an out-
come.” We focused on mechanisms that were empirically
evaluated, that is, supported by data rather than purely
conceptual or theoretical propositions. To meet this criter-
ion, the constituent studies within the eligible reviews
needed to apply empirical methods to evaluate the proposed
mechanism. These methods included quantitative
approaches (eg, statistical mediation analyses showing
indirect effects) and qualitative approaches (eg, interview
studies indicating temporal precedence or experiential
accounts of causal processes). We recognise that not all
studies used formal mediation testing; however, this
approach aimed to prioritise mechanisms with some
empirical grounding, even if methodological rigour varied
across studies. This balance was chosen to capture
mechanisms with the greatest potential for translational
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Panel 2: Search terms

Population (human): human OR people OR participant OR subject OR individual OR respondent OR observer OR cohort OR adult* OR
student* OR pupil* OR schoolgirl OR schoolboy OR adolesc* OR youth* OR child* OR infan* OR female OR male OR babies OR baby OR
boy* OR girl* OR juvenile* OR kid* OR kindergarten* OR minor* OR neonat* OR neo-nat* OR newborn* OR new-born* OR paediatric*
OR peadiatric* OR pediatric* OR perinat* OR preschool* OR pre-school* OR puber* OR pubescen* OR school* OR stepchild* OR teen* OR
toddler* OR underage* OR young* OR youngster* OR senior OR “elderly person” OR “mature adult” OR “senior citizen” OR “aging adult”
OR “older individual” OR “older adult” OR retiree OR geriatric OR popul* OR communit* OR famil* OR collect* OR culture* OR heritage
OR partnership* OR friend* OR neighbor* OR neighbour* OR club* OR city OR cities OR nation* OR business* OR non-profit* OR
corporation® OR organisation®* OR company OR companies OR society OR societies OR workplace

Population (non-human): earth OR planet* OR ecology* OR ecosystem* OR “living world” OR biome OR biosphere OR “more than
human” OR “more-than-human” OR “non-human” OR species OR “multi-species” OR “cross-species” OR “cross-kingdom” OR “trophic
level” OR fractal OR sentient OR creature* OR natur* OR “natural environment” OR outback OR outdoor* OR wilderness OR wildlife OR
animal* OR fauna OR flora OR green-space* OR greenness OR grassland OR wetland OR woodland OR vegetation OR plant* OR flower*
OR insect* OR mushroom* OR fung* OR mycorrhiza OR tree* OR vertebrate* OR mammal* OR pet* OR “domestic animal” OR bird* OR
reptile* OR amphibian* OR fish* OR invertebrates OR garden* OR park OR “green environment” OR “natural environment” OR
recreational OR forest* OR wood* OR jungle OR arboretum OR farm* OR land* OR botan* OR ocean* OR lake* OR river* OR pond* OR
bluespace* OR sea OR marine OR reservoir OR stream OR loch OR fjord OR desert* OR savannah OR climate OR ozone OR country OR
flock* OR herd* OR “food web” OR “trophic chain”

Outcome: flourish* OR function* OR happiness OR wellbeing OR “well-being” OR health* OR mood OR anxiety OR depress* OR
“strengths and difficulties” OR “quality of life” OR “meaning and purpose” OR “meaning making” OR purpose OR eco* OR “life
expectancy” OR satisfaction OR “good life” OR “self-improvement” OR self-actuali* OR self-determin* OR “self-esteem” OR pleasure OR
eudaimonia OR hedonia OR resilien* OR “full potential” OR “highest good” OR “ultimate end” OR develop* OR grow* OR advance* OR
thriv* OR triumph OR prosper* OR progress* OR excel* OR succeed OR “faring well” OR “doing well” OR “well-functioning” OR adapt*
OR attainment OR agency OR strength OR autonomy OR security OR safe* OR welfare OR virtue* OR interest OR value* OR “prudential
value” OR “prudential good” OR “personal value” OR “personal good” OR “living well” OR “financial security” OR “financial stability” OR
“material stability” OR flower* OR blossom* OR bloom* OR reproduct* OR mutualism OR sustain* OR symbio* OR diversity OR
biodiversity OR “species richness” OR conserve* OR “commensalism” OR relation* OR balance OR harmony OR reciprocity OR
interdependence OR responsibility OR ethic* OR moral* OR respect OR kinship OR altruism OR “source of life” OR knowledge OR
wisdom OR holistic OR “cultural continuity” OR “equifinality” OR “social cohesion” OR trait* OR ethno* OR telos OR connect* OR
energy* OR vitality OR affect OR education* OR regulat*

Mechanism: mechanis* OR mediat* OR “indirect effect” OR dismant* OR “active ingredient”
Review: “systematic review” OR meta-analysis

“NOT": microbiome OR microbial OR gut OR bacteria OR virus OR parasite OR mitochondria* OR cancer OR tumor OR tumour OR
melanoma OR “non-living” OR protist* OR algae OR alge OR moneran* OR archaea OR neoplasm

relevance while maintaining a standard of evidentiary
support.

For a systematic review to be eligible, at least two primary
studies need to examine mechanisms empirically, thereby
aligning with the review-level perspective and reinforcing
the objective of the current synthesis. Reviews were not
restricted according to the study designs of included pri-
mary studies (eg, experimental or cross-sectional) or gen-
eral methodological approaches (eg, quantitative or
qualitative), provided the methods were empirically
grounded. The outcomes of interest for this umbrella
review related to the flourishing of both human and
non-human entities.

The key exclusion criteria concerned the types of non-
human entities considered. Reviews focusing on
non-living non-human entities (eg, rocks) or on living non-
human entities within the protists and monerans

categories (eg, bacteria, microbes, viruses, and parasites)
were not included at this stage. Studies focusing exclusively
on indicators of disease or ill health—such as mental health
disorders in humans or extinction rates among non-human
natural entities—were also excluded. However, studies
exploring flourishing outcomes within populations or
ecosystems affected by disease or ill health were eligible,
provided they aligned with the broader conceptualisation of
flourishing adopted in this Review. This distinction reflects
our focus on relative improvements in positive states and
processes rather than solely the absence of pathology.

Data analysis

After deduplication, two authors (SM and TH) independ-
ently screened all titles and abstracts. Four authors (SM,
TH, HZ, and BM) divided the full texts evenly, and at least
two authors (SM, TH, HZ, or BM) independently screened
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each full text. Any disagreements at the title and abstract or
full text screening stage were resolved by a third author.
Data extraction was first piloted and then completed by four
authors (SM, TH, HZ, and BM), with each eligible record
being independently extracted by one author. A second
author (SM) crosschecked 20% of the total eligible records,
with a third author (TH or HZ) resolving any conflicts.
Corresponding authors were contacted when the eligibility
of a record was unclear during data extraction.

Data management tools (eg, EndNote, Covidence, and
Microsoft Excel) were used to remove duplicates and track
included and excluded records. The following information
was extracted from each eligible record: name of author(s)
of the eligible review; total number of eligible studies
included in the review (including total sample, if available);
type of flourishing interface (as outlined earlier); charac-
teristics of the human population sample(s); characteristics
of the non-human sample(s); independent variable(s)
(eg, exposure and intervention) and level of intervention
(eg, individual, microsystem, mesosystem, or macro-
system); mechanism(s); dependent variable or outcome(s)
(ie, flourishing outcomes); and summary of main mechanism
findings.

Eligible reviews were appraised based on whether they
included a quality assessment of study methodology and
mechanism findings at the study level, and, when available,
this information was extracted. The overall methodological
quality of each eligible review was then appraised using the
AMSTAR?2 tool,* which considers 16 domains (eg, protocol
registration, study design inclusion, risk of bias assess-
ment, and appropriate statistical methods). The quality of
the mechanism analyses for each eligible review was
appraised using the AGReMA-SF framework,” which
specifically addresses transparency and reporting of medi-
ation analyses. One author (SM) conducted the quality
assessments, and a second author (TH or HZ) cross-
checked 20% of the results, with a third author resolving
any discrepancies.

A narrative qualitative synthesis was conducted in which
the main findings for mechanisms were summarised and
categorised according to the overarching e-co-flourishing
theoretical framework.” For instance, outcomes were cat-
egorised across key outcome domains (human flourishing
and ecosystem flourishing), and mechanisms were cat-
egorised across key subdomains of human flourishing
(psychological, social, physical, environmental, and values-
related) and key subdomains of ecosystem flourishing
(eg, biodiversity, sustainability, interconnectedness, safe-
guarding evolutionary processes, and ecological vibrancy
and energetics). Given that the included systematic reviews
applied heterogeneous study designs and analytical strat-
egies, a comprehensive meta-analysis was not appropriate.
No subgroup or subset analyses were planned. Minor
deviations from the protocol included extracting additional
information on the primary methodology used (quantita-
tive or qualitative) and the hierarchy of evidence (rando-
mised control trials [level 1], quasi-experimental [level 2],
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cross-sectional or prospective cohort [level 3], and qualitative
studies [level 4]).

Results

The initial search identified 2089 records, of which
171 were duplicates, leaving 1918 records for title and
abstract screening for relevance. Of these records,
1806 were excluded, leaving 112 reviews for full text
screening. Of these 112 reviews, 106 were excluded because
they did not meet the inclusion criteria (the reasons for each
exclusion are detailed in figure 1), leaving six eligible sys-
tematic reviews identified through database searching.
Three additional systematic reviews were identified
through expert consultation, grey literature, or citation
checking. Nine systematic reviews were included in the
final narrative qualitative synthesis.

The earliest record® was published in 2015, with the
majority published in 2020 or later. For this umbrella
review, we were interested in systematic reviews that
explored mechanisms at the flourishing interface of human
and non-human entities. All eligible reviews evaluated the
effects of non-human entities on human flourishing, and
therefore, only human flourishing outcomes were consid-
ered. Six of the included reviews used quantitative methods,
one used qualitative methods, and two used both. Only one
eligible review™ clearly stated the examination of mecha-
nisms or mediators as the primary aim of the review; one
stated this as the secondary aim; and the remaining seven
reviews did not clearly state this as an aim or objective but
did include mechanism findings. The mechanism findings
reported in each eligible systematic review represent a
subsample of the included studies. Across all eligible
reviews, the total participant sample size was more than
143 072, with two included reviews without clear reporting
of sample size. Across the nine eligible reviews, there were
45 unique primary studies. Three primary studies were
shared across two eligible reviews, and therefore, overlap
was minimal (appendix pp 2-6).

All included reviews examined both human and non-
human entities, although the characteristics varied. Four
reviews primarily focused on adolescent or young pop-
ulations; two primarily focused on adult populations
(eg, workplace employees or the general adult population);
and the remaining three reviews included a wide range of
participant samples across the lifespan (eg, adolescents,
older adults, and children). Regarding non-human entities,
six eligible reviews primarily focused on green space,
whereas the remaining three reviews included either a
combination of green space and blue space or other natural
settings. The types of independent variables were hetero-
geneous, differing in the level of contact or interaction with
non-human entities. For instance, some eligible reviews
focused on interventions or activities (eg, nature-based
interventions and conservation activities), whereas others
examined the availability or access to non-human entities
(eg, green space and blue space), and other forms were
more indirect contact (eg, technological or nature views

See Online for appendix
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3 examined mechanisms that were not
human actionable
6 were not empirical
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9 records included in review
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database searching
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literature or citation che
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cking

Figure 1: Study selection

from indoors). All eligible reviews considered human
flourishing outcomes at the individual level. However, two
eligible reviews included mechanisms operating at the
microsystem level (eg, group membership and social
identity) (appendix pp 7-13). The appendix provides a full
summary of mechanism findings (appendix pp 7-13) and
references (appendix p 14) to all eligible systematic reviews.

The parent paper of this umbrella review' identified two
key outcome domains of e-co-flourishing—human flour-
ishing and ecosystem flourishing (panel 1). For the current
umbrella review, only human flourishing outcomes were
considered; therefore, the five key subdomains of human
flourishing (psychological, social, physical, environmental,
and values-related) were treated as key categories for out-
comes and mechanisms. All five subdomains were con-
sidered for mechanisms, whereas three subdomains
(psychological, social, and physical) were considered in
outcomes. Examples of mechanisms included psycho-
logical (eg, psychological restorative quality [attention
restoration], mindfulness, lower rumination, resilience
to or reduced stress, enjoyment, self-efficacy, personal
achievement, sense of identity, mental health, perceived

crowdedness, reduced disengagement, personal experi-
ences, and development of skills or learning); social
(eg, social cohesion, social functioning, social contacts,
group membership, social connectedness, interpersonal
skills, and mentorship); physical (eg, reduced sleep dis-
turbance; increased physical activity; and lower rates of
obesity, high blood pressure, and asthma); environmental
(eg, reduced noise and air pollution and environmental
annoyance; level of engagement with or time spent in green
space and blue space, perceived improvement or natural-
ness of the environment, benefit of place, and being away
from home); and values-related (eg, spirituality). Examples
of outcomes included psychological (eg, mental health,
stress, self-satisfaction, concentration, reduced fatigue,
reduced depression, and emotional beliefs); social (eg, pro-
social behaviour); and physical (physical functioning). An
additional overall category was considered (eg, health,
wellbeing, and quality of life) in which more than one
subdomain was evaluated simultaneously. The types of
independent variables included amount of green space and
blue space, perceived green space, green versus lean office
condition, park walks, natural environment exposure,
objective green space, subjective greenness, distance to
urban parks, residential landscape characteristics, natural
residential or agricultural areas, and waterfront landscape
characteristics.

Evidence stratified by mechanism type and outcome
domain showed the following patterns. For psychological
outcomes, there were 15 positive and one negative finding
for psychological mechanisms, eight positive and four
negative findings for social mechanisms, nine positive and
five negative findings for physical mechanisms, 15 positive
and ten negative findings for environmental mechanisms,
and no findings for values-related mechanisms. For social
outcomes, there was one positive finding for psychological
mechanisms and no findings for social, physical, environ-
mental, and values-related mechanisms. For physical out-
comes, there was one positive finding for psychological
mechanisms, one positive finding for social mechanisms,
two negative findings for physical mechanisms, one nega-
tive finding for environmental mechanisms, and no find-
ings for values-related mechanisms. No evidence was
found for environmental and values-related outcomes. For
the overall outcome category, there were 46 positive
findings for psychological mechanisms, 18 positive find-
ings for social mechanisms, 12 positive findings for phys-
ical mechanisms, 14 positive findings for environmental
mechanisms, and five positive findings for values-related
mechanisms (figure 2).

Stratified by mechanism type and evidence strength, level
1 evidence showed two positive findings for psychological
mechanisms and no findings for social, physical, environ-
mental, and values-related mechanisms. Level 2 evidence
showed one positive finding for psychological mecha-
nisms, no findings for social and physical mechanisms, five
positive findings for environmental mechanisms, and no
findings for values-related mechanisms. Level 3 evidence
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Figure 2: Mechanism type by flourishing outcome

indicated 16 positive and one negative finding for psycho-
logical mechanisms, ten positive and four negative findings
for social mechanisms, 15 positive and seven negative
findings for physical mechanisms, eight positive and ten
negative findings for environmental mechanisms, and no
findings for values-related mechanisms. Level 4 evidence
showed 44 positive findings for psychological mechanisms,
17 positive findings for social mechanisms, 11 positive
findings for physical mechanisms, 13 positive findings for
environmental mechanisms, and five positive findings for
values-related mechanisms (figure 3).

For this umbrella review, quality was appraised in terms
of both methodological and mechanism quality (appendix
pp 15-18). First, the extent to which methodological and
mechanism quality at the study level was appraised in each
eligible review was examined, and then overall quality at the
review level was reported. Of the nine eligible reviews, eight
appraised methodological quality, but none formally
appraised mediation or mechanism quality. The frame-
works used to determine methodological quality varied
across eligible reviews, but the most consistently used
framework for quantitative studies was the Effective Public
Health Practice Project tool.* Among the eligible reviews
that clearly reported the overall methodological quality of
the included studies (n=8), the results were mixed—
approximately half (n=4) reported medium to high qual-
ity, whereas the remainder (n=4) reported poor to low
quality or a high risk of bias (appendix pp 15-16).

The quality assessments at the review level (appendix
pp 17-18) generally indicated low confidence in meth-
odological quality and highlighted several weaknesses in
the reporting and transparency of mediation or mech-
anism findings (eg, specifying participant sample size
for mediation tests, reporting indirect and direct effects
of interest, fully describing the causal model ideally with

www.thelancet.com/planetary-health Vol 10 July 2026

No findings Low positive
Negative findings M8 Moderate positive
Minimal positive Il Strong positive

Mechanism type by level of evidence

Psychological

Social

Physical

Mechanism type

Environmental

Values-related

T T T 1
Level 1 Level 2 Level 3 Level 4

Level of evidence

Figure 3: Mechanism type by level of evidence

a graphical representation, and detailing the statistical
techniques).

Discussion

The main objective of this umbrella review was to collate the
available empirical systematic review evidence on mecha-
nisms underpinning the flourishing interface for human
and non-human entities. Our secondary objective was to
appraise the quality of the available evidence in terms of
methodological and mechanism quality. Across reviews,
evidence supported several cross-domain mechanisms
linking non-human entities to human flourishing, includ-
ing psychological, social, physical, and environmental
pathways. Psychological mechanisms were the most con-
sistently supported, with mixed and outcome-specific
findings for social, physical, and environmental mecha-
nisms. All mechanism categories were supported for the
overall outcome domain (eg, health, wellbeing, and quality
of life); however, causality remains weak with evidence
predominantly derived from cross-sectional and qualitative
studies. Values-related mechanisms and non-psychological
outcome domains were notably underexamined (figure 2).
Quality appraisal further indicates that confidence in the
causal interpretation of mechanisms is constrained by
mixed methodological quality and pervasive weaknesses in
mechanism and mediation reporting, underscoring the
need for more rigorous, theory-driven, and well-reported
mechanistic research (appendix p 18). Overall, these find-
ings provide preliminary support for cross-domain mech-
anisms while highlighting key evidence gaps that should
guide future research rather than be interpreted as evidence
of absence.

Importantly, the eligible systematic reviews exclusively
examined unidirectional effects of non-human entities
(eg, nature exposure and environmental interventions) on
human flourishing outcomes, with no consideration of
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bidirectional or reciprocal relationships in which changes
in human and ecosystem flourishing are assessed concur-
rently. Advancing the e-co-flourishing agenda, therefore,
requires future research to incorporate outcomes for both
human and ecosystem flourishing (panel 1) and to explicitly
test mechanisms that drive simultaneous changes across
these domains. The cross-domain mechanisms identified
in this umbrella review, together with evidence synthesised
in its theoretical foundation, provide a basis for the next
phase of research. Ongoing work, including a systematic
review of measures of collective human flourishing, will
further support this agenda by identifying robust and
scalable outcome measures to advance empirical research
in this field.*

The parent work," outlining theoretical foundations,
proposes key cross-domain mechanisms supported in this
umbrella review—psychological (eg, attention restoration
and stress reduction), social (eg, social cohesion), physical
(eg, physical activity), and environmental (eg, reduced
environmental stressors, enhanced environmental quality).
Additional pathways were also proposed—psychological
(eg, mindfulness, awareness, compassion, a sense of awe
or gratitude, self-care, emotional regulation, and achieve-
ment or mastery), social (eg, connection to self, others, and
nature; pro-environmental behaviours; and a sense of
belonging), physical (eg, strength and flexibility), values-
related (eg, purpose and agency and insight or know-
ledge), and environmental (eg, perceived safety). However,
these mechanisms were identified based on preliminary
evidence from related reviews,?>#-! conceptual frame-
works and texts,”>* and PPIEP with key stakeholders and
therefore require further empirical evaluation.

It is important to note that many records were excluded
after title and abstract screening because they did not
address the flourishing interface of human and non-
human entities (figure 1). For instance, many records
included either human or non-human entities but not both
simultaneously. Even among those that did include both,
many solely examined outcomes and associations*s**¢>
rather than examining entire mediation or mechanism
pathways or included scarce evidence with only one eligible
primary study.®* Highly integrative assessments drawing
on mixed review methodologies and normative synthesis
(eg, Intergovernmental Platform on Biodiversity and Eco-
system Services values assessments®) were not eligible for
inclusion unless they explicitly evaluated empirical mech-
anisms linking human-non-human interactions to flour-
ishing outcomes. Many records might have implied
mechanisms by examining associations with proximal
outcomes, which might partly reflect pragmatic approaches
to behavioural change. However, it is important for the field
to fully examine pathways that include all key
components—independent variable, mechanism, and
dependent variable (outcome)—to better understand
interim processes and longer-term effects.” Moreover,
some papers’>#%¢’ inferred potential mechanisms
underpinning the flourishing interface between humans

and non-human entities, yet these papers were theoretical
or conceptual rather than empirical. Moving beyond asso-
ciations (outcomes) and theoretical models will be
important in terms of advancing understanding of key
processes that explain change and identifying parsimoni-
ous pathways for promoting e-co-flourishing, clarifying
relationships between independent variables and specific
outcomes, and identifying the active ingredients that
determine which intervention components are responsible
for change.” Several exposures examined in the included
reviews (eg, access to green space and leisure time for
nature-based activities) are likely shaped by broader socio-
economic and structural conditions rather than represent-
ing uniformly accessible intervention pathways. Explicit
consideration of access, distribution, and equity will
therefore be essential for the development and evaluation of
e-co-flourishing interventions that are both effective and
socially just.

One strength of this Review is its engagement with
diverse disciplinary perspectives, which enabled a more
holistic appreciation of the flourishing interface and
informed the rigorous development of the review search
strategy. However, several limitations should be acknowl-
edged. First, the umbrella review focused exclusively on
systematic reviews and, therefore, several primary
studies® 7 that have replicated mechanism findings
(eg, emotional regulation, connection to nature, agency,
and compassion) have yet to be synthesised in systematic
reviews. As an umbrella review, our synthesis is also limited
by the scope, quality, and conceptual framing of existing
systematic reviews, potentially carrying forward earlier
limitations in definitions and analytical approaches.
Although this approach was appropriate given the early
stage of the field, the breadth of the e-co-flourishing con-
cept, and heterogeneity in how mechanisms are evaluated,
it prioritises high-level synthesis over detailed examination
of primary study design and context. Moreover, the focus on
systematic reviews meant that other review methodologies
(eg, rapid, scoping, and narrative) were excluded. Although
this approach prioritised more rigorous evidence synthe-
ses, it might have led to the omission of emerging or con-
ceptually important developments in the field. To help
address this issue, findings from relevant conceptual
reviews?”'” were integrated into the programme theory
model of e-co-flourishing.

Second, despite efforts to incorporate a wide range of
search terms, it is possible that relevant studies might have
been inadvertently omitted due to variability in terminology
across disciplines. The inclusion of non-western con-
ceptualisations of flourishing, such as balance, kinship, and
harmony, represented an important step towards address-
ing this issue, but further work is needed to integrate
diverse epistemologies into future research and investigate
values that emerge from specific human-nature relation-
ships.” Moreover, although need satisfaction was not used
as a standalone search term, foundational needs such as
safety, autonomy, and social connection were conceptually
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embedded within the included domains. Excluding generic
need-based terminology might nonetheless have limited
the identification of some relevant mechanisms,
warranting further targeted synthesis in future work.

Third, we found that the overall quality of the mediation
or mechanism findings in terms of transparency and
reporting was poor, suggesting that the field remains at an
early stage of development. There is also potential bias
because mechanisms were not the primary objective of
most eligible reviews, and reported findings might there-
fore have favoured positive results. Moreover, the oper-
ationalisation of mechanisms might have resulted in a bias
towards quantitative studies, underscoring the need for
frameworks that support rigorous evaluation of potential
mechanisms in early stage qualitative research. It was not
always clear whether mechanisms were empirically eval-
uated, and, therefore, some reviews might have been
missed due to incomplete reporting. To address these
limitations, future studies should prioritise transparent
data replication using more robust mediation and meth-
odological approaches (eg, randomised controlled trials and
indirect effects). The AGReMA-SF framework,* used to
evaluate the quality of mediation or mechanism findings,
addresses transparency and reporting; however, future
work should also consider additional quality criteria
(eg, methodological and statistical rigour***) to strengthen
the evidence base for potential mechanisms of change.

To bridge theory and real-world application, future
research must move beyond associative evidence to rigor-
ously test candidate mechanistic targets for e-co-flourishing
interventions, using robust, theory-driven study designs
grounded in conceptual clarity (panel 1), explicit pro-
gramme theory, and meaningful stakeholder involvement
(eg, PPIEP). Future research on e-co-flourishing would
benefit from multilevel experimental or quasi-experimental
designs that explicitly test sequential causal chains, in
which proximal outcomes (eg, attention restoration or
social cohesion) function as mechanisms and intermediate
inputs for downstream flourishing outcomes. Such studies
should incorporate appropriate comparators and test
moderation by structural factors, including socioeconomic
status, to determine for whom, under what conditions, and
at which levels exposures or interventions contribute to
e-co-flourishing.

It should be noted that complete or absolute flourishing
across all entities, collectives, and systems is neither feas-
ible nor ethically neutral, as interventions occur within
complex, value-laden, and resource-constrained contexts.
The e-co-flourishing approach therefore prioritises context-
sensitive net-positive gains, transparency around inevitable
trade-offs, and respect for community sovereignty—
including the adaptation or abandonment of inter-
ventions in which risks of harm or inequity are identified.
E-co-flourishing does not assume an individualised or
growth-dependent model of wellbeing and remains open to
plural epistemologies, including capabilities-based and
post-growth perspectives.”*” In doing so, it signals a

www.thelancet.com/planetary-health Vol 10 July 2026

necessary shift in planetary health from mitigating harm
and ill health towards cultivating net-positive improvements
in flourishing across species and systems.

Contributors

SM, VH, JM-M, WK, and IS conceptualised the review paper methodology
and research question; SM, TH, BM, and HZ conducted the formal
screening process and data analysis, which were also reviewed by WK and
JM-M. All remaining authors (AMvdV, JM, KW, TL, MGR, EA, JB, WF, LT,
MB, CT, GS, and YM), including those listed earlier, contributed to aspects
of the methodology (eg, refining search strategy) and provided edits on the
original draft and subsequent drafts of the manuscript. SM and WK
prepared the original draft and consolidated feedback from all coauthors to
produce subsequent versions and the final manuscript. All authors
reviewed the final manuscript and had final responsibility for the decision
to submit for publication.

Declaration of interests
We declare no competing interests.

Data sharing

The data extracted from the included studies are included in the paper, and
other relevant materials used for the Review are available in the

appendix and, therefore, publicly available.

Acknowledgments

We greatly appreciate all the support of the wider team within the
Flourishing and Wellbeing theme. This research was partially funded by
the National Institute for Health and Care Research (NTHR) Oxford Health
Biomedical Research Centre (NTHR203316) and the Wellcome Trust
(226801/Z/22/Z). SM, VH, JM, KW, JB, LT, WF, WK, and IS have received
funding from the NIHR. IS, HZ, MGR, and EA have also received funding
from the Wellcome Trust. JM-M has a “Miguel Servet” research contract
from the ISCIII (CP21/00080) and is grateful to the CIBER of Epidemiology
and Public Health (CIBERESP CB22/02/00052; ISCIII) for their support.
VH was supported by the Medical Research Foundation & Arthritis UK
[MREF-FEL-CAMPCF-23-105]. These funders had no role in the design,
analysis, interpretation, or writing of this manuscript. The views expressed
are those of the author(s) and not necessarily those of the NIHR or the
Department of Health and Social Care or the United States Military
Academy, the US Army or the US Department of Defense, or the Wellcome
Trust.

References

1  Ritchie H. 12 key metrics to understand the state of the world. Our
world in data. 2019. https://ourworldindata.org/12-key-metrics
(accessed June 13, 2026).

2 OECD. How's life? 2024: well-being and resilience in times of crisis.
Nov 5, 2024. https://www.oecd.org/en/publications/2024/11 /how-s-
life-2024_bdcf2f9f html (accessed June 13, 2026).

3 Whitmee S, Haines A, Beyrer C, et al. Safeguarding human health
in the Anthropocene epoch: report of the Rockefeller Foundation—
Lancet Commission on planetary health. Lancet 2015;

386: 1973-2028.

4 Ritchie H, Spooner F, Roser M. Biodiversity. Our world in data. 2022.
https://ourworldindata.org/biodiversity (accessed June 13, 2026).

5  GBD 2021 Risk Factors Collaborators. Global burden and strength
of evidence for 88 risk factors in 204 countries and 811 subnational
locations, 1990-2021: a systematic analysis for the Global Burden of
Disease Study 2021. Lancet 2024; 403: 2162-203.

6  van Daalen KR van, Romanello M, Rocklév |, et al. The 2022 Europe
report of the Lancet Countdown on health and climate change:
towards a climate resilient future. Lancet Public Health 2022;

7: €942-65.

7  Rabinowitz PM, Pappaioanou M, Bardosh KL, Conti L. A planetary
vision for one health. BMJ Glob Health 2018; 3: e001137.

8  Lisitza A, Wolbring G. Sustainability within the academic EcoHealth
literature: existing engagement and future prospects. Sustainability
2016; 8: 202.

9  Schuftan C, Legge D, Sanders D, Nadimpally S. A manifesto for
planetary health. Lancet 2014; 383: 1459-60.


https://ourworldindata.org/12%2Dkey%2Dmetrics
https://www.oecd.org/en/publications/2024/11/how%2Ds%2Dlife%2D2024_bdcf2f9f.html
https://www.oecd.org/en/publications/2024/11/how%2Ds%2Dlife%2D2024_bdcf2f9f.html
https://ourworldindata.org/biodiversity
http://www.thelancet.com/planetary-health

Review

10

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

Maloney S. Ecological, collective, flourishing (e-co-flourishing):

A framework to guide innovation and research. Lancet Planet Health
2026; 10: 101490.

Moore J, Malhi Y, Crisp R, et al. Introducing e-co-flourishing to
advance human and environmental development. PsyArXiv 2024;
published Oct 23. https://osf.io/preprints/psyarxiv/5gphe_v1
(preprint).

Tay L, Diener E. Needs and subjective well-being around the world.
J Pers Soc Psychol 2011; 101: 354-65.

Etizioni A. The active society: a theory of societal and political
processes. Collier-Macmillan, 1968.

Tajfel H, Turner JC. The social identity theory of intergroup
behaviour. In: Jost JT, Sidanius J, eds. Political psychology: key
readings. Psychology Press, 2004: 276-93.

Tilman D, Reich PB, Knops JMH. Biodiversity and ecosystem
stability in a decade-long grassland experiment. Nature 2006;

441: 629-32.

Seligman MEP, Csikszentmihalyi M. Positive psychology: an
introduction. In: Csikszentmihalyi M, ed. Flow and the foundations
of positive psychology: The collected works of Mihaly
Csikszentmihalyi. Dordrecht: Springer Netherlands, 2014: 279-98.
Crisp R, ed. Aristotle: Nicomachean ethics. Cambridge University
Press, 2014.

WHO. World Health Organization constitution. https://www.who.
int/about/governance/constitution (accessed June 13, 2026).

Topp CW, Dstergaard SD, Sendergaard S, Bech P. The WHO-5
Well-Being Index: a systematic review of the literature.

Psychother Psychosom 2015; 84: 167-76.

Tennant R, Hiller L, Fishwick R, et al. The Warwick-Edinburgh
Mental Well-Being Scale (WEMWBS): development and UK
validation. Health Qual Life Outcomes 2007; 5: 63.

Diener E, Suh EM, Lucas RE, Smith HL. Subjective well-being: three
decades of progress. Psychol Bull 1999; 125: 276-302.

WHO. Prevention and promotion in mental health. Jan 1, 2002.
https://www.who.int/publications/i/item/9241562161 (accessed
June 13, 2026).

Diener E, Emmons RA, Larsen RJ, Griffin S. The satisfaction with
life scale. J Pers Assess 1985; 49: 71-75.

Easterlin RA. Does economic growth improve the human lot? Some
empirical evidence. In: David PA, Reder MW, eds. Nations and
households in economic growth. Academic Press, 1974: 89-125.
Layard R. Happiness: lessons from a new science. Penguin, 2005.
https://archive.org/details/happinesslessons0000laya_w3c8.

Ali K, van Agteren ], Kolovos E, et al. What's the difference between
measures of wellbeing, quality of life, resilience, and coping? An
umbrella review and concept map of 155 measures of positive
mental health. Int ] Wellbeing 2024; 14: 3621.

Moore GF, Audrey S, Barker M, et al. Process evaluation of complex
interventions: Medical Research Council guidance. BMJ 2015;

350: h1258.

Coventry PA, Brown JE, Pervin J, et al. Nature-based outdoor
activities for mental and physical health: systematic review and
meta-analysis. SSM Popul Health 2021; 16: 100934.

Hartig T, Mitchell R, de Vries S de, Frumkin H. Nature and health.
Annu Rev Public Health 2014; 35: 207-28.

White MP, Alcock I, Grellier J, et al. Spending at least 120 minutes a
week in nature is associated with good health and wellbeing. Sci Rep
2019; 9: 7730.

Twohig-Bennett C, Jones A. The health benefits of the great
outdoors: a systematic review and meta-analysis of greenspace
exposure and health outcomes. Environ Res 2018; 166: 628-37.
Markevych I, Schoierer J, Hartig T, et al. Exploring pathways linking
greenspace to health: theoretical and methodological guidance.
Environ Res 2017; 158: 301-17.

Yang BY, Zhao T, Hu LX, et al. Greenspace and human health: an
umbrella review. Innovation (Camb) 2021; 2: 100164.

Elliott LR, Pasanen T, White MP, et al. Nature contact and general
health: testing multiple serial mediation pathways with data from
adults in 18 countries. Environ Int 2023; 178: 108077.

Murrin E, Taylor N, Peralta L, Dudley D, Cotton W, White RL. Does
physical activity mediate the associations between blue space and
mental health? A cross-sectional study in Australia.

BMC Public Health 2023; 23: 203.

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53
54

55

56

57

58

Maloney S, Kock M, Slaghekke Y, et al. Target mechanisms of
mindfulness-based programmes and practices: a scoping review.
BM] Ment Health 2024; 27: €300955.

Kazdin AE. Mediators and mechanisms of change in psychotherapy
research. Annu Rev Clin Psychol 2007; 3: 1-27.

Zhao X, Lynch JG, Chen Q. Reconsidering baron and Kenny:
myths and truths about mediation analysis. | Consum Res 2010;
37: 197-206.

Lee H, Cashin AG, Lamb SE, et al. A guideline for reporting
mediation analyses of randomized trials and observational studies:
the AGReMA statement. JAMA 2021; 326: 1045-56.

Shea BJ, Reeves BC, Wells G, et al. AMSTAR 2: A critical appraisal
tool for systematic reviews that include randomised or non-
randomised studies of healthcare interventions, or both. BMJ 2017;
358: j4008.

Page MJ, Moher D, Bossuyt PM, et al. PRISMA 2020 explanation
and elaboration: updated guidance and exemplars for reporting
systematic reviews. BMJ 2021; 372: n160.

Pollock M, Fernandes R, Becker L, Pieper D, Hartling L, Chapter V.
Overview of reviews. In: Higgins JP, Thomas |, Chandler J, et al,
eds. Cochrane handbook for systematic reviews of interventions;
2024.

Lovell R, Husk K, Cooper C, Stahl-Timmins W, Garside R.
Understanding how environmental enhancement and conservation
activities may benefit health and wellbeing: a systematic review.
BMC Public Health 2015; 15: 864.

Zhang R, Zhang CQ, Rhodes RE. The pathways linking objectively-
measured greenspace exposure and mental health: a systematic
review of observational studies. Environ Res 2021; 198: 111233.
Armijo-Olivo S, Stiles CR, Hagen NA, Biondo PD, Cummings GG.
Assessment of study quality for systematic reviews: a comparison of
the Cochrane Collaboration Risk of Bias Tool and the Effective
Public Health Practice Project Quality Assessment Tool:
methodological research. J Eval Clin Pract 2012 Feb; 18: 12-18.
Kitson H, Maloney S. How can we measure collective flourishing?
A systematic review on measurements. 2025. https://www.crd.york.
ac.uk/PROSPERO/view/CRD42025616765 (accessed June 13, 2026).
Fancourt D, Aughterson H, Finn S, Walker E, Steptoe A. How
leisure activities affect health: a narrative review and multi-level
theoretical framework of mechanisms of action. Lancet Psychiatry
2021; 8: 329-39.

Wilkie S, Davinson N. The impact of nature-based interventions on
public health: a review using pathways, mechanisms and behaviour
change techniques from environmental social science and health
behaviour change. | Br Acad 2021; 9: 33-61.

Kuo M. How might contact with nature promote human health?
Promising mechanisms and a possible central pathway.

Front Psychol 2015; 6: 1093.

Capaldi CA, Passmore HA, Nisbet EK, Zelenski JM, Dopko RL.
Flourishing in nature: a review of the benefits of connecting with
nature and its application as a wellbeing intervention. Int ] Wellbeing
2015; 5: 1-16.

Lomax T, Butler J, Cipriani A, Singh I. Effect of nature on the
mental health and well-being of children and adolescents: meta-
review. Br ] Psychiatry 2024; 225: 401-09.

Wamsler C, Osberg G, Osika W, Herndersson H, Mundaca L.
Linking internal and external transformation for sustainability and
climate action: towards a new research and policy agenda.

Glob Environ Change 2021 Nov; 71: 102373.

Kuyken W. Mindfulness for life. Guilford Publications, 2024.
Klinenberg E. Palaces for the people: how to build a more equal and
united society. Random House, 2018.

Sheldrake M. Entangled life: how fungi make our worlds, change
our minds & shape our futures. Random House, 2020.

Aerts R, Honnay O, Van Nieuwenhuyse A. Biodiversity and human
health: mechanisms and evidence of the positive health effects of
diversity in nature and green spaces. Br Med Bull 2018; 127: 5-22.
WHO. Urban green spaces and health. Oct 1, 2016. https://www.
who.int/europe/publications/i/item/WHO-EURO-2016-3352-43111-
60341 (accessed June 13, 2026).

Zhang Y, Mavoa S, Zhao ], Raphael D, Smith M. The association
between green space and adolescents’ mental well-being: a
systematic review. Int | Environ Res Public Health 2020; 17: 6640.

www.thelancet.com/planetary-health Vol 10 July 2026


https://osf.io/preprints/psyarxiv/5gphe_v1
https://www.who.int/about/governance/constitution
https://www.who.int/about/governance/constitution
https://www.who.int/publications/i/item/9241562161
https://archive.org/details/happinesslessons0000laya_w3c8
https://www.crd.york.ac.uk/PROSPERO/view/CRD42025616765
https://www.crd.york.ac.uk/PROSPERO/view/CRD42025616765
https://www.who.int/europe/publications/i/item/WHO%2DEURO%2D2016%2D3352%2D43111%2D60341
https://www.who.int/europe/publications/i/item/WHO%2DEURO%2D2016%2D3352%2D43111%2D60341
https://www.who.int/europe/publications/i/item/WHO%2DEURO%2D2016%2D3352%2D43111%2D60341
http://www.thelancet.com/planetary-health

Review

59

60

61

62

63

64

65

66

67

Hunter RF, Cleland C, Cleary A, et al. Environmental, health,
wellbeing, social and equity effects of urban green space
interventions: a meta-narrative evidence synthesis. Environ Int 2019;
130: 104923.

Di Nardo F, Saulle R, La Torre G. Green areas and health outcomes:
a systematic review of the scientific literature. Ital | Public Health
2010; 7: 402-13.

McCormick R. Does access to green space impact the mental well-
being of children: a systematic review. ] Pediatr Nurs 2017; 37: 3-7.
Vanaken GJ, Danckaerts M. Impact of green space exposure on
Children’s and adolescents’ mental health: a systematic review.
Int J Environ Res Public Health 2018; 15: 2668.

Pascual U, Balvanera P, Diaz S, et al. Valuing nature’s contributions
to people: the IPBES approach. Curr Opin Environ Sustain 2017;
26-27: 7-16.

Alejandre JC, Chastin S, Irvine KN, et al. Contextual factors and
programme theories associated with implementing blue
prescription programmes: a systematic realist review.

Health Soc Care Community 2023; 2023: 6551521.

Browning MHEM, Rigolon A. School green space and its impact on
academic performance: a systematic literature review.

Int J Environ Res Public Health 2019; 16: 429.

Iwasaki Y. Pathways to meaning-making through leisure-like
pursuits in global contexts. J Leis Res 2008; 40: 231-49.

Whear R, Coon JT, Bethel A, Abbott R, Stein K, Garside R. What is
the impact of using outdoor spaces such as gardens on the physical
and mental well-being of those with dementia? A systematic review
of quantitative and qualitative evidence. ] Am Med Dir Assoc 2014;
15: 697-705.

www.thelancet.com/planetary-health Vol 10 July 2026

68

69

70

71

72

73

74
75

Bratman GN, Mehta A, Olvera-Alvarez H, et al. Associations of
nature contact with emotional ill-being and well-being: the role of
emotion regulation. Cogn Emot 2024; 38: 748-67.

Gu X, Zheng H, Tse CS. Contact with nature for emotion
regulation: the roles of nature connectedness and beauty
engagement in urban young adults. Sci Rep 2023; 13: 21377.
Wilhelm K, Lomax T, McCarthy L, et al. The role of hybrid green
spaces in secure psychiatric care. Wellbeing Space Soc 2026;

10: 100348.

van den Bosch M, Ode Sang AO. Urban natural environments as
nature-based solutions for improved public health-a systematic
review of reviews. Environ Res 2017; 158: 373-84.

Dzhambov AM, Browning MHEM, Markevych I, Hartig T,
Lercher P. Analytical approaches to testing pathways linking
greenspace to health: a scoping review of the empirical literature.
Environ Res 2020; 186: 109613.

Gordon E, Hargreaves-Méndez M, Smith P, et al. Relational values
in regenerative agriculture: a systematic review and checklist for
transformative potential. Agric Hum Values 2025; 42: 2297-316.
Nussbaum M, Sen A, eds. The quality of life. Clarendon Press, 1993.
Kallis G, Hickel J, O’Neill DW, et al. Post-growth: the science of
wellbeing within planetary boundaries. Lancet Planet Health 2025;
9: e62-78.

© 2026 The Authors. Published by Elsevier Ltd. This is an open access
article under the CC BY license (http://creativecommons.org/licenses/
by/4.0/).

11


http://www.thelancet.com/planetary-health

	Mechanisms underpinning flourishing at the interface of humans and other natural entities: an umbrella review
	Introduction
	Methods
	Search strategy and selection criteria
	Data analysis

	Results
	Discussion
	Contributors
	Declaration of interests
	Data sharing
	Acknowledgments
	References


