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Chair's foreword
The coronavirus pandemic has exposed and amplified green
inequality in society. Too many towns and cities in England,
especially those with a strong industrial heritage, have too little
green space, too few trees, culverted rivers, poor air quality
and are at risk of flooding. This holds back economic growth
and the building of new homes. It’s also a fundamental moral
issue. Areas of higher deprivation and Black, Asian and
Minority Ethnic populations have less access to high quality
green and blue space and this contributes to differing disease
burdens and life expectancy.
Creating, and connecting people with, green or blue spaces will
support new local jobs and benefit health and wellbeing. This is
why it is important that the recovery from coronavirus is a
green recovery. The pandemic has led to an increased appreciation of nature and more
engagement with the water environment, we need to build on this revitalised interest in the
natural world to achieve something that is better and that lasts.
In June, the Prime Minister said the way back from the economic impacts of the
coronavirus pandemic was to “Build, Build, Build”. This caused some alarm amongst
environmentalists, but building back “better, greener, and faster” is an opportunity to make
development healthier. If the Government wants to bring about a step-change in the
nation’s health, planning reform could be a golden opportunity.
The Environment Agency works to speed up sustainable development by helping
developers meet regulatory requirements efficiently, providing advice so they get it right
first time. It is encouraging to see house builders revisiting plans in light of coronavirus
with a focus on providing more and better quality green and blue spaces. The Government
is right to emphasise “levelling up”; access to such spaces for all adults and children is
vital to that.
Air pollution today remains the single biggest environmental threat to health in the UK,
shortening tens of thousands of lives each year. Even during the industrial revolution, the
Victorians realised that parks would provide cities with “lungs”. Today our ambition can be
greater than that: let’s Build, Build, Build in ways that will help people to Breathe, Breathe,
Breathe.

Steered by the ambition of the 25 Year Environment Plan, the principle of net gain, and the
idea of natural capital, we can improve the country’s health through the choices
Government, businesses and individuals make. These range from multibillion-pound
investments in green infrastructure and procurement, to healthy choices such as walking
and cycling to work, or putting in place property level resilience to reduce the disruption
caused by flooding, which is known to have significant mental health impacts.
In June, Dr Maria Neira, Director of Environment, Climate Change and Health at the World
Health Organization, said: “The world has gathered around one goal: the race to zero
deaths from COVID-19. A healthy recovery from this pandemic means we need to
continue and expand this race to zero deaths from climate change and environmental
pollution, a race to zero people pushed into poverty because of health costs, to zero
people breathing polluted air.”
Through regulation of the waste, water, nuclear and carbon intensive industries, through
our flood resilience work, and by heading to net zero by 2030, the Environment Agency is
reducing emissions from industry, creating cleaner rivers and bathing waters, and helping
to mitigate the worst impacts of climate change. There are some great examples in this
report. Our work to connect people on the Fylde coast to their beaches has drawn on
social prescribing through doctors’ surgeries; we have restored Middlesbrough’s becks to
connect the community with water and wildlife, and we are helping people find rest and
relaxation outdoors through angling.
The physical and mental health of everyone depends on quality green and blue space,
and it reduces the burden on the NHS. At a time when there is such widespread
recognition of these essential facts, we should value work to protect and enhance the
natural world highly.
Thank you to the team for this timely report.

Emma Howard Boyd, Chair of the Environment Agency
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Main findings
•

Air pollution is the single biggest environmental threat to health in the UK, shortening
tens of thousands of lives each year

•

After air pollution, noise causes the second highest pollution-related burden of disease
in Europe, and is responsible for more life years lost than lead, ozone or dioxins

•

There is emerging evidence of health effects from lower levels of pollution, although
these are not currently well understood

•

Antimicrobial resistant microbes are becoming more common in the environment due to
contamination, meaning infectious illnesses may become harder to treat

•

Mental health conditions are increasing - they are the largest single cause of disability
in the UK, and can be caused or affected by pollution, flooding and climate change

•

There is substantial and growing evidence for the physical and mental health benefits
of spending time in the natural environment, but children are engaging less with nature

•

Exposure to pollution, and access to the natural environment are not equally distributed
across society - people living in deprived areas often have poorer quality environments
with less accessible green space

•

Equality of access to, and connection with, a healthy natural environment would save
billions of pounds in healthcare costs and reduced economic activity every year

•

There are opportunities to improve health through the choices government, regulators,
businesses and individuals make in creating and contributing to healthier, greener and
more accessible environments

3 of 28

Contents
.........................................................................................................................................1
Chair's foreword ................................................................................................................1
Main findings ......................................................................................................................3
Contents .............................................................................................................................4
Introduction ........................................................................................................................5
Environmental pollution and health .................................................................................6
Air pollution .......................................................................................................................6
Water pollution..................................................................................................................8
Chemicals .........................................................................................................................8
Synthetic chemicals .................................................................................................................................................... 9
Metals ....................................................................................................................................................................... 10

Emerging pollutants ........................................................................................................10
Antimicrobial resistance (AMR) in the environment ........................................................11
Odour .............................................................................................................................11
Noise ..............................................................................................................................12
Light pollution .................................................................................................................12
Bioaerosols .....................................................................................................................12
Radiation ........................................................................................................................13
Ionising radiation ...................................................................................................................................................... 13
Non-ionising radiation ............................................................................................................................................... 14

Health benefits of the natural environment ...................................................................14
Environmental inequalities and health ..........................................................................16
Flooding and health .........................................................................................................18
Climate change and health .............................................................................................19
Future health impacts of climate change ........................................................................19
Climate change and mental health .................................................................................20
Human activity and health ..............................................................................................20
Zoonotic Diseases ..........................................................................................................20
Conclusion .......................................................................................................................22
References .......................................................................................................................23

Note
Preparation for this report started before the Covid-19 pandemic. References to Covid-19
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Introduction
This report focuses on the relationship between human health and people's access to and
connection with a clean, high quality natural environment. It presents information on
England's environment, and people's exposure to environmental pollutants, flooding and
climate change in relation to human health. It highlights environmental inequalities that
contribute to differences in health outcomes for people in England. Case studies
throughout the report demonstrate the role played by the Environment Agency in
protecting and enhancing the environment, and how this benefits people's health.
Health is often understood in different ways by different people. In 1948 the World Health
Organization defined health as ‘a state of complete physical, mental and social wellbeing
and not merely the absence of disease or infirmity’.1 Wellbeing includes people's
satisfaction with life, and their feelings that the things they do in their life are worthwhile.2
This view allows people to experience good health at all life stages and even during some
physical illness.3 Human health is affected by the surrounding environment in many and
complex ways (figure 1).
Figure 1. Determinants of human health and wellbeing.
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Pollution can damage people’s health throughout their lives and even before birth.
Scientific research is revealing more about the connections between human health and
the quality of the environment. It is beginning to identify the mechanisms by which people's
exposure to and interaction with the natural environment can affect their wellbeing. There
is increasing recognition that human health depends ultimately on the health of the natural
world, its species and ecosystems.

Environmental pollution and health
The health benefits of clean air, land and water have been recognised by people
throughout history and across cultures. England's rapid industrialisation and urbanisation
led city-dwelling Victorians to flock to the coast and countryside to improve their health and
wellbeing and escape polluted cities. Also during this time, the introduction of sewers and
indoor plumbing revolutionised public health, forming the basis of modern sanitation and
drinking water systems.
Since the 1950s, legislation and regulation have reduced industrial emissions and made
England's air, land and waters safer and cleaner. Some pollutants, however, are posing
increasing risks, or finding new routes into the environment. For example, changes to the
composition and treatment of waste, have led to new challenges in preventing soil
contamination from spreading of treated sewage and other biowaste.
Many pollutants can affect health through long-term, low level exposure. Knowledge of
these processes is still in its early stages. Further research into the potential health effects
of long-term, low level exposure to synthetic chemicals is required. Antimicrobial resistant
bacteria are becoming widespread in the environment and pose a serious and rapidly
growing threat to human health. Emerging pollutants such as microplastics and
nanomaterials potentially pose new risks to health which we need to understand.
Despite the many gaps in the understanding of the effects of environmental pollution on
health, it is known that the contribution to the overall burden of disease is significant. The
World Health Organization (WHO) estimate that environmental factors contribute about
14% of the total burden of disease in the United Kingdom.4

Air pollution
Air pollution is the single greatest environmental threat to health in the UK.5 Air pollution
can have short-term, immediate effects on health, such as wheezing and coughing, and
can exacerbate pre-existing conditions. Long-term exposure to air pollutants in the UK
shortens tens of thousands of lives every year and reduces average life expectancy by
several months.6 An estimated 5% of total mortality in England can be attributed to small
particulate matter (PM2.5) alone.7 Children, the elderly and those with pre-existing
conditions are the most vulnerable to the health effects of air pollution.8
Long-term exposure to air pollution has been associated with dementia, heart disease,
stroke and some cancers.6 Small particulate matter is inhaled and some of the smallest
particles can enter the bloodstream, making it particularly harmful. The particles are
transported in the blood, potentially exposing all cells in the body. Children's development
before and after birth can be affected. There is some emerging evidence that these effects
could include the development of the brain.9 Air pollution may also affect both susceptibility
to infections and the effectiveness of the antibiotics used to treat them.10 Air pollution can
cause chronic diseases. Some of these have been identified as increasing the risk of
severe Covid-19 symptoms. It has been suggested that there may be an association
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between levels of air pollution and the severity of Covid-19 symptoms. Further work is
required to clarify the magnitude of this association.11
Emissions of some air pollutants have massively reduced over recent decades as a result
of improved technology, environmental policy and regulation.12 This has had significant
health benefits. Figure 2 shows that the number of UK deaths attributable to long-term
nitrogen dioxide (NO2) and PM2.5 exposure reduced by 44% and 56% respectively
between 1970 and 2010.13
Figure 2. Fraction of all deaths attributable to long-term exposure to NO2 and PM2.5
Source: Carnell, E. and others, 2019

Road transport and household wood burning are major contributors to outdoor air pollution
and pollution remains at illegal levels in some roadside locations.14
Particulate matter and NO2 alone have been estimated to have health costs of around
£22.6 billion every year.9 Poor health associated with, or exacerbated by, air pollution
leads to time off work and reduced productivity. Illness associated with air pollution affects
children’s education and can lead to fewer employment options in adult life.
Ammonia emissions, mainly from agriculture, can cause localised odour issues in rural
areas. 15 Ammonia combines with other pollutants in the atmosphere to form secondary
particulate matter. This particulate matter can be transported across large distances, with
associated health effects on a wide population.12 Ammonia emissions have been
increasing in the UK since 2013, although this reverses the trend of a long-term decrease
since 1998.16
Ozone is a secondary pollutant formed when other air pollutants react with each other in
the atmosphere. It is a significant hazard to health in the UK in some areas during the
summer months.17 It causes respiratory problems and increased numbers of hospital
admissions when levels are high. Background levels of ozone have increased in rural and
urban areas over recent decades.18
Indoor air pollution, caused by open fires, wood burning stoves, cooking and use of
household products containing chemicals, is also a major contributor to ill health.18
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Water pollution
Everyone in England has access to safely managed drinking water supplies. The
introduction of sanitation measures, such as piped water and sewage management, in the
19th century prevented deaths from water-borne diseases. It's difficult to know how many
lives have been saved in England through sanitation, but it's estimated that worldwide,
lack of safe drinking water and sanitation is responsible for around 1.6 million deaths every
year.19
Groundwaters, which supply around 30% of the country's drinking water20 have been
deteriorating in quality over the last 60 years.21 A major cause of this is nitrates from
agriculture. Nitrate limits for drinking water are set to prevent methaemoglobinaemia ('blue
baby' syndrome) and thyroid impacts in bottle fed babies, who are the most vulnerable
population. These limits are based on short-term effects but are also considered protective
for any long-term effects.22 Nitrate levels in UK drinking water do not exceed international
thresholds for health protection although sometimes this is managed by blending of water
sources.
The quality of England's surface water bodies has generally improved over recent
decades, but progress has not continued in recent years.21 Coastal and inland waters can
become contaminated by microorganisms from sewage, livestock and wildlife, which can
cause infections. The quality of designated coastal bathing waters in England is assessed
by measuring the levels of certain bacteria. Figure 3 shows that bathing water quality has
improved over the last 30 years, with 98.3% passing minimum standards and 71.4% at
excellent status in 2019.
Figure 3. Trend in bathing water classification 1995 to 2019

Bathing and use of designated bathing beaches is only one of the water-contact activities
in the UK. Other water sports, including wild swimming in rivers and lakes, are increasing
in popularity and often in areas not covered by protective water quality legislation.

Chemicals
Chemicals are used by everyone, every day. Many of these products are beneficial to
society and have brought improvements in health, hygiene and safety. The health risks of
many substances are assessed by chemical companies or regulatory bodies in
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accordance with legislation, and are reviewed if new knowledge emerges. In some cases,
the decision to allow chemicals to be used depends on whether safer alternative products
are available.
Chemicals enter the wider environment through pathways including:
•

industrial and transport emissions to air, and their deposition to land and water

•

urban drainage and waste water

•

run-off of pesticides from the land to water bodies

•

spreading of manures and sewage sludge to soils

•

run-off of metallic mining waste to water bodies

Synthetic chemicals
Synthetic chemicals are used very widely,
including in agriculture, healthcare and in
people's homes and workplaces. Products
containing synthetic chemicals include
paints, plastics, cleaning and personal
care products and fire retardant furniture.
Since 1950, more than 140,000 new
chemicals have been synthesised
globally. Those produced in the largest
amounts are now dispersed throughout
the environment, and people worldwide
are exposed to them.23 A large number of
new chemicals are produced and used
each year, and it takes time to build up
evidence on their hazards and risks. In
addition, most chemicals degrade over
time, and information on the by-products
of this degradation are not always
available. To date over 22,000 different
synthetic chemicals have been registered
in Europe as being produced in volumes
over one tonne a year.24 In 2017, 81
million tonnes of chemicals hazardous to
the environment were produced in
Europe, including the UK.25

Case study - Regulating the chemical
industry
The Environment Agency works with the
Health and Safety Executive to assess
the risks of chemicals under the REACH
Regulation. By law, chemical companies
are responsible for demonstrating that
their chemicals can be used safely. We
work with other organisations, providing
advice on when to instruct companies to
perform additional testing and impose
additional controls where we think they
have not gone far enough.
We develop environmental quality
standards for the water environment to
protect people and wildlife from the
harmful effects of chemicals. We have
also produced guidance to allow local
authorities and others to assess the
health impacts of contaminated land.
More broadly, we also regulate chemical
emissions to air, land and water, using
Emission Limit Values. These standards
are developed at European, UK and local
levels, working with Public Health
England and others.

Relatively little is known about the longterm health effects of many common
pollutants that people are exposed to at low levels in the home and the wider environment.
There is no strong evidence that everyday, low-level exposure to synthetic chemicals is
causing health effects, but more research is needed. Acute toxic effects are easier to
study and are therefore better understood than the effects of long term, low-level
exposure.
Some of the chemical groups of greatest health concern are:
•

bisphenol A and phthalates, used in plastics manufacturing8

•

perfluorinated compounds (PFCs), used in a wide range of products such as stain- and
water-repellent fabric coatings, and non-stick cooking equipment26
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•

dioxins and polychlorinated biphenyls (PCBs), which are by-products from a range of
industrial sectors27 and are also released through uncontrolled burning such as
household coal and wood fires28

These chemical groups are of great concern because of their potential effects, such as
interference with hormones. Many chemicals are designed not to breakdown and can
therefore persist in the environment for a long time. Many of them also accumulate in the
tissues of humans and animals, becoming more concentrated as they travel up through
the food chain.3 People are continually exposed to them at low levels in the environment
and via food. Human milk is a good way to monitor background levels in the population.
European data shows that levels of dioxins in human milk have been declining over recent
decades as a result of better industrial regulation and cleaner technologies.29
There is also growing evidence that the mixtures of chemicals people are exposed to can
pose risks to health that cannot be predicted from their individual properties. Some people
will be more susceptible to the effects of chemicals as a result of natural genetic variation
among individuals.8
Growth and innovation in the chemical industry will increase levels of synthetic chemicals
in the environment. Global chemical production has almost doubled since 2000 and is
anticipated to continue growing.30 This will create research and regulatory challenges in
ensuring the risks to human health are minimised.

Metals
Metals are present everywhere in the environment, and come from both natural and
manmade sources. Some metals in very low quantities, for example iron, are essential to
help our bodies to function properly. Others can be very harmful and they are monitored
and controlled in order to protect public health. Some metals accumulate in the body over
time and can cause adverse health effects on the nervous, respiratory, immune and other
body systems. Industrial and municipal emissions of historically used toxic metals such as
lead and mercury are in decline as a result of regulation.14 Even when emissions have
stopped completely, levels can remain elevated for long periods. This is often found in
urban soils, and land and water affected by historical mining.
Advances in technologies have also seen emerging elements such as the rare earths and
lithium being increasingly used. Understanding of how they behave in the environment,
and their effects on health is still in its early stages.
Exposure to some metals is increasing as a result of increasing amounts of road traffic.
Brake wear produces particles of metals such as arsenic, nickel and copper, which can all
be toxic at certain doses. The particles are so small that they are capable of entering the
lungs with some being absorbed into the bloodstream.8

Emerging pollutants
A pollutant is considered to be 'emerging' if it is either a new presence in the environment
or it is newly understood to be a hazard to the environment or human health. For example,
understanding of the human health impacts of microplastics, which enter people's bodies
via the air, land and water environments, is still at a very early stage. 31 Some of the main
sources of microplastics in the environment are:
•

synthetic fabrics

•

road marking paints

•

packaging products

•

road vehicle tyres
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Nanoparticles are increasingly common in everyday items such as sunscreens and
cosmetics, as well as in anti-fouling boat paints. They can enter the water environment
and can have negative effects on aquatic life.21 The effects on human health are less well
understood.

Antimicrobial resistance (AMR) in the environment
The modern world depends heavily on effective healthcare to limit illness and premature
deaths in humans, and effective control of livestock diseases. Central to both of these is
the use of antimicrobial substances such as antibiotics and antifungals to treat infectious
diseases and to protect people following procedures such as surgery and chemotherapy.
Through genetic changes, antimicrobial resistance can occur naturally over time. The
overuse of antimicrobials in humans and livestock has accelerated this process leading to
antimicrobials resistant microbes arising, persisting and spreading in the environment.32
These microbes include:


Bacteria, linked to rising resistance to tuberculosis drugs



Viruses, linked to rising resistance to HIV antiretrovirals and influenza antivirals



Protozoans, linked to rising resistance to antimalarial drugs



Fungi, linked to rising resistance to antifungal drugs

Resistant microbes are spread into the environment chiefly from sewage and agricultural
waste.33 Antimicrobial drugs are also released from these sources and can directly
influence the evolution and selection of resistant organisms in the natural environment.34
Manufacturing waste from the pharmaceutical industry can also be a source of these
contaminants, although the scale of this is uncertain.32
Antimicrobial drug resistant infections are becoming more common. In the past AMR was
seen as a problem just for hospitals, but increasingly patients are acquiring resistant
infections elsewhere.35 Evidence suggests that the environment is a significant source and
reservoir of AMR.33 One UK study has linked exposure to AMR organisms in coastal
waters to their colonisation of the guts of surfers. The study found antibiotic resistant E.
coli in water samples from 11 out of 97 sampled bathing water locations. The resistant
bacteria were also found to be carried by 6.3% of surfers sampled across all of the
locations.35 Little is known about how exposure to or colonisation by AMR microbes in the
environment relate to immediate or future levels of resistant infections in humans.
Some countries are already approaching a situation where therapies that we take for
granted simply no longer work.36 In Europe, antibiotic-resistant infections kill at least
25,000 people every year.37 A report commissioned by the UK government in 2014
estimated that this could rise to 390,000 by 2050. By then, antimicrobial resistant
infections may be the leading cause of death worldwide.38
The UK government has developed a national action plan to target antimicrobial use,
develop new drugs and technologies, and control the spread of antimicrobial resistant
organisms into the environment.39 Without such large-scale, co-ordinated measures, AMR
will cause people to suffer prolonged illness as common infections become more difficult
to treat.

Odour
Odour is a significant environmental cause of public complaints, and has a negative effect
on quality of life in affected communities.40 People in affected communities often report
higher levels of other health issues, particularly anxiety and stress-related illness.41
Concentrations of odour-causing chemicals occasionally exceed odour thresholds at the
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boundaries of landfill sites, potentially leading to stress and anxiety amongst local
populations.
The main sources of odour pollution across Europe are:
•

agriculture

•

industrial activity

•

waste management (including illegal waste activity)

Noise
Noise causes the second highest pollution-related burden of disease in Western Europe
after air pollution.8 It is responsible for more life years lost than other pollutants such as
lead, ozone and dioxins.42 The main source of noise pollution is road traffic.3 The 2012
National Noise Attitude Survey found that 8% of the population are very or extremely
bothered, annoyed or disturbed by noise from road traffic.43 Recent noise mapping data
shows that the number of people in England exposed to road and railway traffic noise
exceeding WHO guidelines is 11.5 million and 1.5 million, respectively.44
Noise pollution has been linked to:45
•

sleep disturbance

•

severe chronic annoyance

•

coronary heart disease

•

metabolic health outcomes, such as diabetes and obesity

•

disruption to children’s learning and development

One study has estimated the medical cost of
noise-related hypertension and associated
conditions in the UK at £1.09 billion a year.46
The findings suggested that exposure to noise
above recommended levels resulted in an
extra 1,169 cases of dementia, 788 strokes
and 542 heart attacks over the year studied.
The total social cost of road traffic noise
pollution, including health costs, productivity
losses and chronic severe annoyance, has
been estimated to be more than £9 billion
annually.47

Light pollution
Obtrusive artificial light causes stress, sleep
interruptions and disrupts people's enjoyment
of the night sky and the countryside. It can
usually be prevented by the correct design and
positioning of lights.48

Bioaerosols
Bioaerosols are airborne particulates of
biological origin, such as bacteria and fungal
spores. They occur naturally in the
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Case study - Taking action on
bioaerosols
Public concern around potential
health impacts of bioaerosols from
waste sites and farms has led the
Environment Agency to gather
evidence on the type and scale of
any such impacts. While the
research is being carried out we
have taken a precautionary
approach to regulating the
industries involved. We minimise
any risk to those living nearby by
setting stringent limits on
emissions. We are working with
Public Health England to better
understand potential health risks so
that we can move from a
precautionary to a risk-based
regulatory approach. This will
ensure that we can regulate
businesses fairly and
proportionately while protecting the
public.

environment as well as being emitted by certain human activities. Different combinations
of particles are found in different places.
Emissions of bioaerosols, mainly from intensive livestock, composting facilities and
spreading of manure and slurry, are sometimes a concern for people living in the
surrounding area. Some studies suggest that people living near composting facilities, and
children near intensive farming sites may be at increased risk of immune reactions such as
asthma.49 However, there is also a small amount of evidence that some bioaerosol
mixtures may have beneficial effects on children's developing immune systems. 8

Radiation
Ionising radiation
Ionising radiation consists of particles, X-rays or gamma rays with enough energy to cause
ionisation in the medium through which they travel. The ionised particles can cause
damage to surrounding tissues, including DNA damage. The radiation can arise from
radioactive materials or cosmic radiation. People are exposed to ionising radiation from a
range of natural and human-made sources (figure 4).50
Figure 4. UK population exposure from naturally occurring and artificial sources of ionising
radiation.

Source: Public Health England, licensed under Open Government Licence v3.0.

Natural and human-made ionising radiation both have the potential to cause cancer. The
extra cancer risk to the UK public from the very low doses from human-made sources will
be extremely small, and hard to detect within the population.51
The average annual radiation dose to someone in the UK is 2.7 millisieverts (mSv), of
which less than 0.01% is from radioactive discharges from industry. Actual doses vary
across the country, depending mainly on the underlying geology that affects levels of
naturally occurring radon gas in the air. Radiation doses to people living around nuclear
licensed sites from authorised releases of radioactivity were well below the UK limit of one
mSv a year when assessed in 2018.52
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Release limits are strict and are set to protect both people and the environment. Worry
about exposure to radiation can have health consequences that are out of proportion to
the actual risk to the public. Clear and accurate communication of this risk is very
important to minimise unnecessary concern.

Non-ionising radiation
Non-ionising radiation includes:
•

visible light

•

ultra-violet light

•

infra-red radiation

•

electromagnetic fields

Sources of electromagnetic fields are used extensively in telecommunications and
manufacturing. A large number of studies have been carried out over recent years, with no
convincing evidence to suggest health impacts within international exposure guidelines.53
Ultra-violet light is part of natural sunlight and also forms part of some man-made light
sources. It can cause a number of health problems, including skin cancer.

Health benefits of the natural environment
Many people feel that spending time outdoors does them good mentally and physically.
There is now a growing body of evidence which explains how people can benefit from
contact with the natural world, which includes vegetated areas in and around cities as well
as rivers, beaches and lakes. There has been a rise in the prominence of social
prescribing, where clinicians have
recognised the therapeutic benefits of
Case study - North West Active Coast
spending time outdoors. They have
Programme
prescribed walking, gardening or other
The Environment Agency carried out work
activities to alleviate mental and physical
to improve water quality along the north
ailments.
west coast in partnership with
Recent evidence suggests that living in or
organisations including the National
near to greener environments reduces
Farmers' Union, water companies and
mortality rates and improves mental
local councils. The work also revealed
wellbeing.54 A study of over 19,000 people
that communities on the Fylde coast did
in England looked at the effects of
not feel connected to their local beaches,
spending 2 hours or more a week in or
seeing them as tourist destinations only.
around open green spaces. The results
The ‘LOVEmybeach’ Active Coast
showed a significant increase in the
programme was launched in 2018,
likelihood of people reporting good health
55
engaging local residents and schools, and
or high wellbeing.
linking to social prescribing through
Living near or visiting the coast or rivers
doctors' surgeries. So many people were
and lakes increases people's self-reported
successfully connected to their beaches
levels of mental health and wellbeing.56
by the programme that it has now been
There is also evidence that living closer to
used as a model for planned programmes
these environments is associated with
elsewhere in England and across Europe.
increased levels of physical activity.
https://lovemybeach.org/activecoast/
Proximity to the coast in particular has
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been found to increase overall health, and is associated with lower levels of being
overweight.56 These effects are present across different types of living environment
(urban, urban fringe or rural).57
One study estimated that people with good access to the natural environment are 22%
more likely to be physically active.58 There is some uncertainty around this figure as
physical activity is influenced by a range of factors.
People of all ages benefit from physical activity. It reduces the risk of mental illness,
dementia, and physical conditions such as obesity, type 2 diabetes and heart disease. 59
In England obesity alone is responsible for more than 30,000 deaths and is estimated to
cost society £27 billion every year.60 The social benefits of physical activity in England
have been valued at an estimated £2.18 billion a year, but this could be higher if more
people had access to good places to exercise in.61
Some studies have found that access to the natural environment increases social contact
and community cohesion,62 which could be having a significant positive impact on health
and wellbeing. The sensory experience of being immersed in the natural environment may
play a part in the restorative effects on wellbeing. A study of beach visitors found that
many people felt the sound of the waves along with other sensory inputs allowed them to
clear the 'noise' from their minds. They reported that this created a sense of mental space
and relaxation.63 Three quarters of respondents to an RSPB public opinion survey said
that nature has been important source of relief during the Covid-19 lockdown. 64
To some degree, the wellbeing benefits of spending time in the environment depend upon
an individual’s sense of connection to nature. Regardless of overall time spent in the
environment, people with a strong emotional and cognitive relationship with nature are
more likely to state that their lives have meaning and purpose, than those without such a
relationship.65
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Some of the positive effects of the natural environment may be increased when there are
higher levels of species or ecosystem diversity.66 There is evidence to suggest that
exposure to biologically diverse
Case study - Angling and health
ecosystems may influence the
development of a healthy gut microbe
The Environment Agency supports
community and the immune system in
angling in England by maintaining and
children.67 Several studies have found that
enhancing fisheries. Activities include
children living on farms, or in homes with
improving fish habitats, re-stocking
more 'farm-like' bacteria in the house dust
following fish kills and preventing the
are less likely to develop asthma.68 The
spread of damaging non-native species.
bacteria are thought to derive from soil,
A total of 22.5 million days were spent
livestock and household pets.
freshwater angling in England in 2015,
There is a growing focus on better
contributing £1.46 billion to the economy
understanding the natural environment and and supporting 27,000 jobs. Angling has
quantifying the true benefits to health. This
been shown to have a multitude of health
can be done using a natural capital based
and social benefits, particularly for those
approach. Natural capital accounting helps
with limited opportunities for other forms
us measure those benefits people and
of physical exercise. Angling has double
wildlife receive from natural 'assets' such
the number of participants with long-term
as woodland, parks and street trees. It
illnesses compared to other sports. The
helps us monitor change, inform decision
vast majority of anglers cite rest and
making and protect them for future
relaxation as an important reason for their
generations. The Greater Manchester
participation in the sport.
“Urban Pioneer” project estimates that the
city’s current natural capital will provide £9
billion in avoided health costs over the next 60 years.

Environmental inequalities and health
Good health and wellbeing are not equally enjoyed across society. The term 'health
inequalities' is used to describe these avoidable and unfair differences in health between
groups of people or communities. The difference in life expectancy between the most and
least deprived areas of England has grown since 2010.69 The difference in healthy life
expectancy was around 19 years in the period between 2016 and 2018.70
Inequalities in environmental quality and accessibility all contribute to health inequalities in
England. The poorest people often live and work in the most polluted environments.71
They also have higher rates of underlying health conditions that may make them more
vulnerable to the effects of pollution. The government's Chief Medical Officer stated in
2018 that if "everyone had the type of environment currently only available to the most
affluent sections of society, people would live longer, healthier, more productive lives with
fewer years of ill health."3 The NHS could save over £2 billion in treatment costs if
everyone in England had equal access to good quality green space. 72
Analysis has shown that areas of highest deprivation and those with high proportions of
ethnic minorities are disproportionately affected by high levels of air pollution.73 In 2016,
nitrogen dioxide exceeded legal limits in the nearest play spaces for 14% of under 16 year
olds in Greater London. Two-thirds of these children lived in deprived areas.74
People in the most deprived areas of England tend to have significantly less accessible
green space in their locality than those living in wealthier areas.75 Large areas of green
space in deprived urban neighbourhoods often remain unused due to their poor quality.
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Perception of safety is the most
important barrier to using local green
spaces, as well as facilities such as
toilets and cafes.76
One study found that city communities
with 40% or more black, Asian or ethnic
minority residents have access to 11
times fewer green spaces locally than
those comprising mainly white
residents.76
Access to the natural environment is
essential for the health and wellbeing of
people who would not exercise
elsewhere. For example there are over
700,000 regular walkers who are
unlikely to replace their walks with
exercise elsewhere, should the
accessibility or quality of their local
environment decline. It is estimated that
the loss of this space alone could lead
to mortality and morbidity valued at over
£450 million a year.77
National survey data shows that more
people are visiting the natural
environment than ever before, with this
trend applying broadly to adults across
different sectors of society. Increases
have been smaller among people of
black, Asian and minority ethnic
backgrounds (figure 5).78

Case study - Middlesbrough becks
Middlesbrough’s becks are a network of
small streams running through the city,
and located in one of the most deprived
areas in the country. The beck corridors
break up the built-up areas and provide
valuable wildlife habitats. In some places,
the becks suffered from issues such as
fly-tipping and anti-social behaviour. As a
result, 95% of local people saw them as
dirty, littered and unsafe areas and did
not use them for leisure. Many of the
watercourses had been altered from their
natural structures, and were difficult to
access.
Over 10 years, the Environment Agency
worked with the local community, councils
and wildlife trusts to improve the becks
area by restoring and creating wildlife
habitats and providing opportunities for
fishing, boating and other leisure
activities. The projects brought people
together, increased use of the becks and
reduced anti-social behaviour. A
residents’ survey during the early years of
the project found that 48% felt that the
becks had become safer and more
accessible. A park in one of the restored
areas has been described as ‘a new
heart’ of the community.

Figure 5. Frequency of visits to the natural environment (% of adults visiting at least once a
week) by age, ethnicity and Index of Multiple Deprivation.
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Source: Natural England.

Children are spending less time in the natural environment than those in recent
generations. Less than 10% now play in natural places such as woodlands, countryside
and heaths, compared to 40% of adults when they were young. 79 Natural England
estimates that around 15% of children did not visit the natural environment at all in the
year 2018 to 2019. This has increased from 12% in 2013 to 2014.80
Predicted future increases in many chronic conditions such as diabetes, dementia and in
obesity rates reflect deteriorating public health. There is an opportunity to promote better
access to the natural environment to prevent and better manage ill health. As long as
there are wider societal inequalities then these chronic conditions will continue to be
exacerbated.81 Climate change is likely to make these health inequalities worse with
deprived communities more at risk due to poorer housing conditions. These communities
are often in areas more likely to suffer from flooding and urban heat island effects, where
urban developed areas retain heat and experience higher temperatures than nearby rural
areas.69

Flooding and health
There are relatively few injuries or
deaths related to flooding in England,
but flooding can have serious health
effects, particularly on mental health.
Physical health impacts are less
common, but they can include shock,
respiratory infections, high blood
pressure and stomach upsets.82 Floods
are a greater risk to health if the water
contains sewage or other
contaminants.83
One study found that rates of probable
depression, anxiety and post-traumatic
stress disorder (PTSD) were increased
in people who had experienced a flood.
Even one year after the flood, the study
showed that one fifth of people were
probably suffering from depression, over
a quarter from anxiety and over a third
were affected by PTSD.84 After 2 years
there was still an increased level of
anxiety and depression in these people
compared to the general population.85

Case study: Warrington's flood
defence scheme
The River Mersey flood alleviation
scheme in Warrington, completed in
2018, benefits over 2,000 homes and
businesses. The Environment Agency
worked with others including local
authorities to build 5km of flood wall and
2.2 km of embankment. The work also
involved creating reed bed habitats,
planting trees, opening up and connecting
riverside paths, and improving views
across the river and town. We have
calculated the added value to human
health in terms of the natural capital
created by the project. The benefits from
air quality improvement, recreation and
physical activity alone add up to over £70
million over the lifetime of the scheme.
https://www.gov.uk/government/news/war
ringtons-34-million-flood-defencescheme-officially-complete

During flooding in England between
November 2019 and February 2020,
4,600 properties were flooded, while 130,000 were protected by Environment Agency
flood defences. It has been estimated that the mental health costs amounted to £20
million, though the mental health costs avoided due to the Environment Agency’s work is
estimated at £590 million. The mental health impact is worse if people are displaced from
their homes but less if people receive a flood warning in good time.86 Some groups of
people are more at risk from the impacts of flooding, including disabled people, the elderly
and women.87
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Climate change and health
England’s climate is changing and will continue to change as a result of greenhouse gas
emissions. The Met Office's Central England Temperature series shows that the 21st
century has so far been warmer than the previous 3 centuries.88 The summer of 2018 was
the joint hottest ever recorded in the UK since 1910.89 Hot summers, heatwaves and
floods are all expected to become more frequent in future years.90
It has been estimated that climate change has increased the likelihood of record breaking
warm years in central England by at least 13 times.91 There is evidence that heatwaves
have been becoming more frequent over the past 150 years.92 In the future, heatwaves
are expected to last longer. The latest projections estimate that by the 2080s, a 10-day
heatwave with daytime maximum temperatures over 30ºC will occur on average every 3
years.93
Average annual rainfall in England has not changed since records began in the 18th
century.88 However, over the past 50 years, more winter rainfall has fallen in heavy
events.94 The projections also suggest that summers will be 16% to 46% drier than they
are now. The impact of climate change on the frequency and intensity of extended
droughts (lasting a year or more) remains unclear.

Future health impacts of climate change
The health impacts of a changing climate will mainly be felt through changes in
temperature, disease and pollution.95 High temperatures can affect health and cause
premature death. Older people and those with underlying illnesses are more at risk and
the numbers will increase with an ageing population as temperatures increase.95 Heat
related deaths may increase from 2,000 to 7,000 per year by the mid-2050s. Milder
winters will reduce cold-related deaths by an estimated 2%.96 This is likely to marginally
reduce the total numbers of temperature related deaths overall, because there are so
many more cold-related than heat-related deaths in the UK.97 Hot weather is also known to
increase aggressive and violent behaviour.98
There may be an increase in frequency of episodes of high air pollution caused by weather
patterns such as heatwaves. 99 There is evidence that pollen releases may increase,
affecting hay fever symptoms. Higher temperatures will increase the suitability of the UK’s
climate for invasive species and increase the risk of them spreading diseases.100 Native
disease vectors such as ticks and mosquitos may also increase in numbers or
geographical range as temperature and moisture levels change.101 For example, hot, dry
weather can lead to increased areas of stagnant water, which would be likely to increase
the spread of mosquito-borne diseases, should they be introduced. Land-use change such
as creating wetlands may also contribute to mosquito abundance.
UK climate projections indicate that conditions increasing wildfire risk will become more
common.102 A review of the health effects of wildfires concluded that there is strong
evidence that wildfire smoke exposure is associated with respiratory health effects.
Growing evidence also suggests an association with increased mortality.103
Over the next 50 years an increased frequency of flooding combined with a projected
doubling of development on the flood plain could increase numbers of people affected.
Careful planning and optimum investment implementation will minimise any increases in
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environmental stresses on people or properties in future housing developments.104 This
includes limiting the number of homes vulnerable to flooding and extreme temperatures.
Some communities in England are located in coastal areas where current defences cannot
be sustained in the long term.105 People in these communities may experience increased
stress as a result of current or future impacts on their homes, businesses and families. The
impacts of sea level rise also greatly increase the risk of economic decline in affected
communities,106 increasing the likelihood of health inequalities.

Climate change and mental health
The impacts of climate change on mental health conditions such as anxiety and
depression are becoming increasingly recognised.98 A review of the global literature107
suggests that some of these impacts can include:
•

acute impacts of extreme weather events

•

disruption to the social, economic and environmental systems that support mental
health, particularly in vulnerable communities

•

chronic stress, anxiety and guilt about future local and global climate change impacts

Human activity and health
Human activities have the potential to create pollution or other hazards to health. An
individual’s exposure to these hazards and their impact on them varies according to where
they live, their jobs and how they spend their leisure time.
Everyone's life inevitably entails some risks, and everyone makes decisions and choices
based on their own view of those risks. To make informed judgements about risks and
benefits, people need access to the right information at the right time, as well as the skills
to interpret it. Where this information is not provided, people will make decisions according
to their own perceptions of risks and benefits. For example, many people enjoy leisure
time in freshwater and coastal waters without information on water quality.
For many people, choices about their exposure to environmental hazards are determined
by their limited options and not by the availability of information. This is influenced by wider
socio-economic, health and cultural factors. For example, people in areas of high air
pollution may not be able to move home, despite knowing the health risks they are
exposed to.
The effects of long term exposure to pollutants and how they affect different people will be
better understood in the future as analytical techniques and concepts develop further.
Technological advances in wearable health monitors as well as improved health data
collection, storage and access will increase people's understanding of their own health.
This could have positive effects on health through better awareness of their health status
and increased motivation to spend time outdoors in the natural environment. This may be
limited to those individuals with the economic means to engage with these technologies.

Zoonotic Diseases
Zoonotic diseases are infectious diseases which are transmitted from animals to humans
through pathogens such as viruses and bacteria. Humans and animals share many
microorganisms, the vast majority of which do not cause diseases.108
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Around 75% of new and emerging infections are thought to have an animal origin.109
There are a range of transmission pathways for these diseases. People working with
animals or with animal products are most at risk of contracting these diseases, but food
supplies can be contaminated with infected products, potentially exposing a much larger
population.110
Globally, the human and economic
cost of zoonotic diseases can be
huge. Covid-19 is a zoonotic
disease, which likely originated from
bat populations. As of July 2020,
there have been over 15 million
cases of Covid-19 and over 600,000
deaths, including over 45,000
deaths in the UK. 111
The main drivers of the emergence
of zoonotic diseases are the
increasing demand for meat and
other animal products,
unsustainable agricultural practises,
and globalised food chains. Our
consumption of agricultural products
linked to unsustainable land use
change, such as extensive
deforestation, increases the risk of
new zoonotic diseases emerging. 108
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Case study - Monitoring pathogens in
waste water
The Environment Agency is working in
partnership with Bangor University to monitor
levels of SARS-Cov-2 viral material in waste
water. Since viral RNA fragments are shed in
faeces, it may enter watercourses through
sewage discharges of septic tanks, small
and large treatment works and combined
sewer overflows. The viral material itself is
not infectious, but the results of this work will
help public health experts understand levels
of infections in the general population.
This approach is being employed around the
world to study the development of the Covid19 pandemic, and has potential as an early
warning system for outbreaks. The technique
could in future be applied to the detection
and monitoring of other pathogens, including
AMR organisms and water-borne diseases
including gastrointestinal infections. There is
also potential to improve water quality
monitoring of important sites such as coastal
bathing waters, and to develop better
understanding of AMR in the environment.
This reinforces the integral role of
environmental surveillance in public health
protection.

Conclusion
This report illustrates some of the great improvements that have been made in the quality
of England's air, land and water, tackling the polluted legacy of the Industrial Revolution.
Regulation was introduced, to protect communities and the environment without imposing
an undue burden on industry. Some problems have proved harder to solve than others.
Along the way, new risks have arisen with new technologies and innovations, and changes
in the way people live and work. Research continues to increase understanding of the
sources, pathways and health impacts of pollutants, while regulation reduces harm
caused. Behaviours which cause a high amount of pollution will have to change,
particularly where they disproportionately affect the most vulnerable people in society. This
could include choosing to walk, cycle or use public transport instead of driving.
The benefits of a healthy natural environment for mental and physical health are also
clear. There are opportunities for strategic design and planning of communities that will
enable people to live healthy, fulfilling lives, while protecting the nation's natural
environment. The economic benefits of doing so, in terms of health and social costs
avoided, are enormous. Regulators, policy makers and individuals now face the challenge
of ensuring that future generations will inherit a healthy, biodiverse natural environment,
which benefits their health and wellbeing. This means both protecting people and wildlife
from pollutants, and ensuring equality of access and connection to the natural environment
across society.
The population of England is expected to grow by around 6 million by 2043,112 increasing
the pressure on the environment caused by increased production and consumption of
resources. Waste, pollution, and climate change will all create challenges in ensuring that
health is not negatively affected. If habitats and biodiversity are lost, this could lessen
people's contact and connection with nature. It would also reduce many of the benefits and
services provided by the natural environment. The impacts could threaten to reverse some
of the health gains made over the last century. We must ensure that in creating a healthy
environment in England, we do not outsource pollution and negative health outcomes to
other countries through waste and emissions.
UK cities are also growing in size,113 with potential negative impacts on health and
wellbeing. The design of cities to 'accommodate, and actively encourage, a lifestyle of
activity and interaction for social and physical health' has been described by the
government's Chief Medical Officer as an urgent challenge.3 The creation of urban green
spaces will require planning so that it does not displace communities and inadvertently
increase health inequalities.114
Ultimately, human health at the species level depends on the health of the planet. How the
most pressing environmental threats are managed determines human health and
wellbeing now and in the future. People have an ever-increasing amount of information at
their fingertips about how health is affected by the quality of the natural environment, and
how they interact with it. The future health of people in England will be determined by how
everyone, from governments to local communities, accesses, evaluates and acts on that
collective knowledge and evidence.
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