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Background for the presentation

e Basic information to understand the history and context of biodiversity and
health and issues, identified by COOP4CBD*, focused on technical aspects and
with political context

e Gaps in knowledge on the topic

e Key targeted narratives to drive negotiations on mainstreaming biodiversity for
the health sector

e Support to draft Global Action Plan to mainstream biodiversity and health
linkages into national policies, strategies, programmes and accounts

*CBD/COP/DEC/15/29 19 December 2022 using: the IPBES REPORT, narratives from COVID 19 (pandemic origin & risk), contemporary One
Health developments (quadripartite), calls for sustainable consumption/production in human economy, humancentric view on natural resources
and medicines value, and opportunity to use traditional knowledge to reexamine human development pathways in the context of e nvironment.
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Wildlife Disease

Biodiversity & Health Evidence




Wildlife

Strong narrative around emerging
disease and wildlife sources.

This is based on a general principle
that novel organisms ultimately must
arise from biodiversity (zoonotic).
The rare events that do occur usually
require intermediary (domestic or
peridomestic) hosts/vectors and
anthropogenic actions to drive events
or emergence.

Wildlife trade source — legal negligible
and illegal unknown

Absence of data
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Wildlife is often described as the major
source of emerging pathogens — is this
true?

SPILLOVER

Zoonoses

e.q. Rabies, Anthrax,
» Echinococcosis,
BSE, Hendra

ES

Domestic animals

e.g. Nipah, MERS, H5N1

Emerging infectious

diseases v
Evolution of microorganisms' e.g. HIV, Ebola virus,
Jdiseases originate in animals - from nature resulting in HINI, Yellow fever,
| - 1 71.8% human-to-human infections * West Nile virus, Zika,
\ / L which are independent of SARS, COVID-19
\ R animals
E— Zooanthroponosis
5 R Reverse zoonosis|
Peri-domestic wildlife ( )

. [ ] » Infections transmitted .
Captive-managed (.2 Fom humansto , . Mycobacterium
[farmed wildlife ‘ i 24 animals tuberculosis

Ll? S
Free-ranging wildlife

P Rothman-Ostrow (2020)

Haider et al 2020

If you include non-
animal source of
emerging human
pathogens —
wildlife ultimate
source <43%

Fa https://doi.org/10.3389/fpubh.2020.596944




Biodiversity suffers
disease and ill health

Natural disease ecological processes,
arguably, sustain health in populations.

Anthropogenic influences and stressors —
starvation, disturbance, pollutants, climate
change, disease exposure from humans
and domestic animals — unbalanced threat.

Mass Mortality Events greatest threat to
biodiversity and populations — expression of
populations exceeding thresholds of
resilience.

RVC

Emerging Diseases Wild
Vertebrates

= Domestic Source
Wild Source Human
Factor

= Wild Source

u Other

Modified from Tompkins et al 2015



Urban wildlife and
disease vectors

Creation of artificial habitats
supporting anthropophillic
mosquitos and infection e.g. A
aegypti Dengue Fever



http://dx.doi.org/10.1155/2015/706276

Greening Urban spaces
— risk of vector or
pathogen host
Increase”?

Evidence suggests:

If biodiversity is principle of urban
greening, risk is low — ecosystemic
stabilities — e.g. insect predators and
dilution effects.

Increased rodent diversity, associated
with natural forest, likely reduces risk of

viral exposures e.g. lassa fever virus
D.Simons 2023 PhD thesis

If based on monocultures of vegetation +
animals occupying sterile human domain,
vector pathogen risk is higher + also
higher incidence of allergic reactions
through aerial pollen monocultures.
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Sustainable
Development Goals
and One Health
(historically)
Humancentric




Global trends in human health

Burden of Disease
W Heart
® Mental
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Murray and Lopez 1997



Global trends in animal health

eAnimal Mortality
Deliberate killing
Starvation
Accidental death
Parasites
Microbial infection
Heat or cold
Plant toxins
Poisons, pollution
. Thirst

10. Metabolic disease
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Global trends in ecosystems health

Climate change
Biosphere

2 5 Genetic
integrity diversity Novel entities
Functional
diversity
” ?
Land-system ' Stratospheric
change ozone depletion
2
Atmospheric aerosol
Freshwater loading
use
Phosphorus
Nitrogen Ocean acidification m Beyond zone of uncertainty (high risk)
O In zone of uncertainty (increasing risk)
A . @ Below boundary (safe)
BIOgeOChem'cal flows O Boundary not yet quantified
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Scientific
Reviews
Databases

Biodiversity and Health

The 7 anthropogenic drivers of disease emergence described in the
UNEP report (UNEP & ILRI, 2020) are:

(1)* Increasing demand for animal protein;

(2)* Unsustainable agricultural intensification;

(3)** Increased use and exploitation of wildlife;

(4)** Unsustainable utilization of natural resources accelerated
by urbanization, land use change and extractive industries;
(5)* Travel and transportation;

(6)* Changes in food supply chains;

(7)*** Climate change.

Evidence base:

* significant in endemic and emergent zoonoses

**weak with indirect evidence to suggest their role in this process
(facilitating drivers).

***moderate with climate change, with a general impact on
distribution of hosts, vectors, and pathogens, with associated new
emergences and spreading of diseases across geographies. These are
often not novel pathogens themselves (yet still described as EIDs), for
which there is little direct evidence for a climate effect on their
evolution, so far.....



Recent in-depth
reviews on Biodiversity
and Health issues

Major reports around disease issues from
wildlife show broad agreement but some
contradictions*, mainly the fact that there is
little evidence to support direct wildlife human
infection as a regular cause of human disease.

Estimated Global Mortality Burden
Selected Wildlife Zoonoses
(Log scale)

w Human cases with
probable wildlife
source fyears reported

Ebola

toted |"| |
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Wildlife and Human Disease Emergence
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Situation analysis on the roles
and risks of wildlife in the
emergence of human
infectious diseases

rggggleonals.iun.org/library/nodel49880

IPBES WORKSHOP
ON BIODIVERSITY
AND PANDEMICS
WORKSHOP REPORT

Intargovernmental Science-Policy Platform
on Biodiversity and Ecosystem Services




Food and Agricuturs A RAPID REVIEW OF EVIDENCE

m:m ON MANAGING THE RISK OF
DISEASE EMERGENCE IN THE
WILDLIFE TRADE
FAQ Risk WOAH WAHIS database
asse_s_sment ) Wildlife disease reports
negligible voluntary

Science or
Narrative, arising
from COVID-197?

Highly deficient

oonotic potential of international
ade in CITES-listed species
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&‘ frontiers
in Public Health

SYSTEMATIC REVIEW

OPEN ACCESS

Funded by
the European Union

e

Nature’s Contributions to Human
Health: A Missing Link to Primary
Health Care? A Scoping Review of
International Overview Reports and
Scientific Evidence

Laura Lauwers ™, Hilde Bastiaens’, Roy Remmen' and Hans Keune'*

ity of Antwerp, Wik Beigium, * Research Institute Nature &

Nature's contributions to human health (NCH) have gained increased attention
internationally in scientific and policy arenas. However, littie attention is given to the
role of the health care sector in this discussion. Primary health care (PHC) is a vital
backbone for linking knowledge and practice within the organization of health care. The
objective of this scoping review is to evaluate how international overview reports and
scientific literature on NCH address to PHC. More specifically, we extracted data on
arguments, practice supporting tools and guidelines, challenges and constraints, and
management approaches to integrate NCH and PHC. The scientific literature search was
run in Web of Science. Two independent reviewers screened the scientific publications.
Through the scientific literature search, we identified 1,995 articles of which 79 were
eligible for analysis. We complemented the search with a selection of six international
overview reports. Both the international overview reports and the scientific publications
paid limited attention to the role of PHC regarding NCH. To cope with the current
challenges and constraints to integrate NCH and PHC, more evidence on NCH, further
development of PHC practice supporting tools, bottom-up integrated approaches, and
closer interdisciplinary collaborations are required.

Keywords: primary health care, nature, health, infectious diseases, natural disasters, medicinal plants,
nature-based care

Views and opinions expressed are those of the author(s) only and do not necessarily reflect those of the
European Union or the European Commission. Neither the EU nor the EC can be held responsible for them.

Main conclusions:

PHC in NCH not fully recognized

Most clearly defined in “nature-b

care” / disease prevention gr

prescriptions & “medicinal pl
traditional medicine

Lack of specific tools to
practices
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Overall, knowledge on NCH J
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One Health approach: stren
collaboration environmental, hu
animal health care sectors for disease
control and prevention
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Contents lists available at ScienceDirect

Environmental Research

EI.SEVIER journal homepage: www.elsevier.com/locate/envres

Urban natural environments as nature-based solutions for improved public @Cmsmrk
health — A systematic review of reviews

M. van den Bosch®”, A Ode Sang™*
= School of Population and Public Health, The University of British Columbia, Canada

® Deparament of Forest and Conservasin Sciences, The Universiy of 5rici: coumbic, ca | 1€ T€SUItS Show strong evidence
© Dept. of Landscape Architecture, Planning and Management, Swedish University of Agric . .

benefit on e.g. cardiovascular health
ARTICLE INFO asstract andreduced heat stress related

Keywords: Increasing urbanisation, dlsease

Namre-based solutions innovative strategies for providing healthy and sustainable cities, now and in the future. The recently coined
Green spaces concept, Nature-based solutions (NBS), is one such strategy referring to actions that are inspired by, supported by,
Systematic review or copied from nature, designed to address a range of environmental challenges. The objective with this article is
i:]bffim to evaluate the evidence on public health benefits of exposure to natural environments and explore how this
Urbanisation knowledge could be framed within the NBS concept. We conducted a systematic review of reviews following
Hear stress established methodology, including keyword search in several databases, predefined inclusion criteria, and a
CVD-mortality data extraction in accmdmce wuh the PICOS structure. We reviewed llteramre on associations between public
Positive affect e =
Mental health

(e.g. ca:d.mvasmlm mortality). The results show that there is stmng evidence for unprnved affect as well as on
heat redncucm from urban namral environments. These cmdmnm may mediate the eﬂ'ect seen on cardmvas-

well-being cm.lki be mtegrated into implementation of NBS for reslllmtand lweable urban Iandscapes and health
in a changing climate.




Table 1| Balance of evidence linking biodiversity to ecosystem services
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Monetary
benefits

Biodiversity and Health

Pressures*

— = -

Production-consumption system

2,
v

Production

Land use

= Agriculture

- Energy

= Industry

* Transport

= Resource extraction

Habitat loss

Material use Biodiversity-friendly
sourcing

Reducing primary
resource demand

= Clothing and footwear
- Commodities
Waste and Preven_ling
emissions pollution
\ In tum, will Impact /

* Food
*IPBES categorisation

Overexploitation

Invasive species
Consumption

Climate change
* Housing
*  Mobility
+ Services

To biodiversity (EEA report circular economy 2023)

From biodiversity in reducing health costs
through NATURE BASED SOLUTIONS

Drivers of biodiversity loss*



Nature Based SOlutionS e Mental health problems cost UK

economy at least £118 billion a year
to economy (LSE 2022)

o Human-nature interaction throughout
the life-course have generally
demonstrated potential beneficial
associations with mental health and
well-being. However, inconsistencies
exist in the evidence available in terms
of their applied methodologies and
reported findings. Spano et al 2021

Exposure to biodiversity general
positive physical and
immunomodulatory effect and
developmental (microbiome) effect vital

to health
o Improved general health reduces
primary health costs and economic
losses through inactivity




UN systems

e Health of humans, ecosystems
(environment), and agriculture
“covered”....but not biodiversity
and health

Biodiversity and Health \W//

CQOPHCED
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Healthy Planet Healthy

People

is the fundament for all life on the planet

Health “is a state of complete physical, mental
and social well-being and not merely the
absence of disease or infirmity.”

Biological diversity
[biodiversity) is “the variability
among living organisms from all
sources including, interalia,
terrestrial, marine and other
aguatic ecosystems and the

i of which

species and of ecosystems.”

Biodiversity underpins

et tem funcioning
and the provision of goods
and services that are

Direct drivers of biodiversity loss

include land-use change, habitat lass,
over-exploitation, pollution, invasive
species and cimate change. Many of these
drivers affect human health directly and
through their impacts on biodiversity.

women and men have
different roles in the
conservation and use of
biodiversity and varying
health impacts

Human population health
is determined, to a large
extent, by social, economic
and environmental factors.

essantial to human health
and well being.

The links between

biodiversity and health are
manifested at various spatial and
‘temporal scales. Biodiversity and
human health, and the respactive
policies and activities, are
interlinked in various ways.

The social and natural
sciences are important
contributors to biodiversity
and health research and
policy. Integrative approaches
such as the Ecosystem
Approach, Ecohealth and Cne
Health unite different fields
and require the development
of mutual understanding and
cooperation across disciplines.

biodiversity
-,

@)
UNECE

GEO-6

PAN-EUROPEAN




e Numerous MEAs with some
linkage to health outcomes,
whether biodiversity, reducing
trade risks to health, migration
health concerns, pollution and
microbial systems
decomposers, chemicalisation,
genetic resources and
manipulations, heritage and

Biodiversity and Health _ . culture etc.
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Green Space
and Health

Causative Factors

e o

Industrialization

Immune diseases

| Urbanization

Obeslty, Diabetes

Low Soil biodiversity

Cesarean section (CS)
delivery

A . Increased risk of

infection

Biodiversity and Health

<

Sodial Science & Medicine 70 (2010) 816-822

journal homepage: www.elsevier.com/locate/socscimed

Contents lists available at ScienceDirect

Social Science & Medicine

The relationship of physical activity and overweight to objectively measured
green space accessibility and use™

Emma Coombes?, Andrew P. Jones®*, Melvyn Hillsdon ®

25chool of Environmental Sciences, University of East Anglia, Norwich, Norfolk, NRd 7], United Kingdom
®School of Sport and Health Sciences, University of Exeter, Exeter EX1 2LU, United Kingdom

ARTICLE INFO

ABSTRACT

Article history:
Available online § January 2010

Keywords
Accessibility
Greenspace
Overweight
Obesity

Physical activity
Utilisation

UK

This study examines the association between objectively measured access to green space, frequency of
green space use, physical activity, and the probability of being overweight or obese in the city of Bristol,
England. Data from the 2005 Bristol Quality of Life in your Neighbourhood survey for 6821 adults were
combined with a ive GIS database of e and green space characteristics. A range
of green space accessibility measures were computed. Associations between accessibility and the odds of
respondents achieving a recommended 30 min or more of moderate activity five times a week, or being
overweight or obese, were examined using logistic regression. Results showed that the reported
frequency of green space use declined with increasing distance. The study also found that respondents
living closest to the type of green space classified as a Formal park were more likely to achieve the
physical activity recommendation and less likely to be overweight or obese. The association with physical
activity, but not with overweight or obesity, remained after adjustment for respondent characteristics,
area deprivation, and a range of characteristics of the neighbourhood environment. The findings suggest
that the provision of good access to green spaces in urban areas may help promote population physical
activity.




Indicators on
Interlinkages

Biodiversity and Health

Rationale of the Global Action Plan for Biodiversity and Health: illustration

Anthropogenic environmental and
socioeconomic changes

INTERLINKAGES

Genetic diversity Physical
e ‘ Wetbei
Ecosystems = — S Wellbeing

OBIJECTIVES
o Q) ANsTREAMING D

_L._ CAPACITY BUILDING
{05}  &FUNDING

Supporting

RESEARCH

Leveraging biodiversity and health interlinkages to achieve \!, ———%
a healthy living in harmony with nature by 2030 \; o

One Health
transition




Biodiversity & Human Health indicators/linkages

Natural animal and plant resource historically sustained nutrition of human populations
directly, now more indirectly.

Natural resource provided majority of medicinal products historically, subsequently
chemically analysed and synthesised.

Contribution of natural resource to livelihoods, infrastructure, housing and economical
wealth of humans.

Contribution of nature to human mental health and well-being through exposure to a
biodiverse environment, animals and plants.

Developmental and microbiome benefits from exposure to natural environment
Contribution of biodiversity to agriculture (e.g. pollinators) and sustained nutrition
Contribution of microbial biodiversity to decomposition, nutrient and energy recycling.
Contribution of nature to clean air and water, atmosphere and climate stability.



Ecosystem services

co-benefits of > Ecosystemic stabilities
. restored
conservation & > Biodiversity conserved
ecological S are bt

. Natural waste processing
restoration (decomposers)
Pathogen dilution effect (someX
countered by amplification)
Pathogen buffering (reduced
Biodiversity and Health 0O environmental load)
pportunity for diverse quality
nutrition (fish and terrestrial
animal harvest)
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Conclusive narrative

CQOPHCED

Biodiversity and health have a nexus, expressed mostly in human terms
(impact, benefit), and less so in health of animals and plants but the
natural ecologies are fundamental to population health. Microbial
community is a neglected element, vital with positive and negative
interactions with higher animals, and where ecosystemic stabilities are
dependent on biodiversity and ecosystems integrity and function.
Current global systems do not address biodiversity and health in any
meaningful way, and no UN institution has the mandate for this.

International and even less so National health agencies are not focused
on wildlife or biodiversity in any significant way.

Interactions are complex and poorly researched or understood with

strong narratives, created from a vacuum.

Methodologies are lacking and capacities highly deficient.

Rather like environment, generally, biodiversity and health are
casualties to human development and activity not dissimilar to climate
and health, and perhaps should be tackled in a similar manner.
Fundamental to existence of life, requiring global implementable
policies and regulatory mechanisms that are enforceable. Achieving
circular economies, post humanist in outlook, supportive of biodiversity
and ecosystems, rather than subsumed to circuits of capital in decline
along with natural resources.
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