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Principles of Sustainable Development



What we must aspire to

Exercise DietThe Environment



Increase in Complex Diseases
• Healthy life expectancy: People are living for longer, but have 

poor health for longer. 
• Health inequalities are increasing.
• Incidence of certain diseases is increasing:
- Mental illness
- Obesity � 3-fold in 20yrs - the highest obesity levels in the EU. 

2050, 60% men, 50% women & 25% children in UK could be 
obese. 

• Obesity accounts for 18 million sickness absence days per year.
Obesity �
� Heart disease � 20%
� Diabetes � 70% (5% population by 2010)
� Stroke � 30%
� Osteoporosis �
� Premature death �
� Cancers ( e.g. colon, breast, prostate) �
� Pregnancy: foetal mortality � , Pulmonary embolus �



American Association for the 
Advancement of Science 2008

Obesity has reached such proportions 
(especially in childhood) that it can no 

longer be considered as a lifestyle issue 
but an affliction on society with such 

profound future consequences on health 
and society as a whole that it requires 

action across the full spectrum of human 
activity. This includes industry, 

recreation/sport, education, environment 
and health, as well as personal diet.



Over 80% 0f UK Population 
live in towns or cities 



Complex Interactions 
Influencing Individual Health



Road Traffic

•Road traffic remains a particular problem, 
affecting air quality and road casualties. 
•Traffic-related air pollution in the UK reduces life 
expectancy by ~7-8 months, accounting for 
24,000 excess deaths costing an estimated £8.5-
20.2 billion/annum.
•Road traffic is responsible for over 250,000 road 
casualties a year, of which over 3,000 incidents 
result in death. 



The web of connections between increased car ownership and use and 
environmental and social outcomes in urban areas

The Urban Environment – Royal Commission on Environmental Pollution
March 2007



Air pollution

• Between 1990-2005 emissions of air pollutants from 
vehicles have reduced by >50%

• Ozone and PM10 with the greatest health impact have 
not decreased to the same extent and in some places 
have risen.

• The negative health effects of air pollution are 
exacerbated in the most vulnerable, including 
pregnancy, children (infant mortality & lung growth), 
asthma exacerbation, the elderly and those with pre-
existing lung (asthma, COPD) and heart disease. 



Air pollution

• Exposure to vehicle emissions influenced by:
� housing and workplaces,
� weather conditions,
� volume of traffic 
� distance between roads,
� mode of transport
• In England, the most deprived wards with lowest income 

have the highest levels of PM10   and NO2, pollutants and 
associated mortality [Environment Agency Better environment, healthier 
people. The Environment Agency  2005 :Bristol, Finkelstein M. et al (2003) Can Med 
Assoc J, 169 (5)]



WHO: Health effects of transport-related air 
pollution. Eds. M. Krzyzanowski, B Kuna-

Dibbert and J Sneider, WHO, Geneva (2005)

The WHO concludes “that the health benefits of a 
reduction in air pollution warrant immediate 

action , including the inclusion of health in urban 
planning, to reduce exposure to transport-

related air pollution “



Schematic representation of population exposure to air 
pollution and potential Impacts of air quality 

management strategies 



Road Traffic Injury

• In 2006, 258,404 people were killed or injured in road accidents
in the UK.  Of these 3,172 people were killed and 28,673 
seriously injured.

• In addition, in the same year there were 30,982 pedestrian 
casualties, of which 675 people were killed.

• In 2005, the risk of a child dying in a road traffic accident was 
higher as a pedestrian (61%) than as a car passenger (17%).  

Minor Roads



Road Traffic
Injury

• According to the Institute for Public Policy Research, 
children in the 10 per cent most deprived wards in 
England are more than three times as likely to be hit 
by a car than children in the 10 per cent least deprived 
wards.  

• Increasing the number of people cycling and walking 
improves road safety, as a motorist is less likely to be 
involved in a collision with motorists taking more care 
when driving in areas with more people cycling and 
walking (Jacobsen P. Injury Prevention, 2003; (9): 205-209)



Environmental 
Quality

• The environment indirectly influences health 
through behaviour e.g. the location of shops and 
services and their travel connections determine 
attendance of healthcare appointments, physical 
activity and social interactions.
• Environmental quality and safety influences 
levels of activity – the higher the level of crime 
and the more litter and graffiti an area has, the 
lower the level of physical activity. 



Street Design

• The Institute for European Environmental 
Policy found that car drivers walk half as 
much – a total of 56 minutes less/week - than 
non-car owners.  This was estimated to 
contribute to a potential weight gain of over 
two stones over the course of a decade (Unfit for 
Purpose: How car use fuels climate change and obesity – IEEP (2007).

• An American study found that for each 
additional hour spent in a car per day, the 
risk of being obese rose by 6% (Frank L, Andersen M, 
Schmid T. (2004). Obesity relationships with community design, physical activity 
and time spent in cars. American Journal of Preventative Medicine, 27(2):87-96).

.  



Crime and Health

• Being and feeling safe can influence health.
• There is a strong correlation between crime, poverty and 

ill health, a relationship that is complex and entwined, with 
the poorest communities with high health inequalities also 
suffering high crime rates. 

• The design of the built environment can influence levels of 
crime and feelings of safe. Vegetation (trees and grass) 
can reduce levels of crime in poor inner-city areas while 
other studies have shown dense vegetation being 
conducive to criminal activity. (Kuo FE, Sullivan WC. Environment 
and Crime in the Inner City: Does Vegetation Reduce Crime?. 2001. 
Environment and Behaviour; 33(3): 343-367).

• The type and level of vegetation is a mitigating factor.   
Interventions such as street lighting also help reduce 
crime. 



The Beneficial Effects of Building 
Design on Health and Wellbeing



Physical Activity

• The health benefits of physical activity include:
� reducing the risk of developing heart disease;
� reducing the risk of developing colon cancer;
� reducing the risk of developing type II diabetes;
� helping to prevent/reduce osteoporosis; 
� promoting psychological well-being,     
� reducing stress, anxiety and feelings of depression and 

loneliness. WHO Factsheet.  Benefits of physical activity

• In 2004, 65 per cent of men and 76 per cent of women failed 
to achieve the recommended minimum of 30 minutes of 
moderate activity 5x/wk week - comparable to impact of 
smoking on cardiovascular health. 
Health and Social Care Information Centre (2006) Statistics on obesity, physical 
activity and diet: England, 2006. The Information Centre



Physical Activity
The Chief Medical Officer makes the connection between 

physical activity and the environment, 

A mass shift in current activity levels is needed.  This will only 
be achieved if people see and want the benefits but also if 

opportunities are created by changing the physical and 
cultural landscape – and building an environment that 

supports people in more active lifestyles.
DH (2004) At least five a week: The evidence on the impact of physical activity and its relationship to 

health. A report from the Chief Medical Officer, Professor Sir Liam Donaldson. DH: London

WHO:  Incorporating 30 mins of physical activity into daily 
routine may best be achieved through active travel –

walking and cycling.  For children, play is an important 
component of physical activity 

World Health Organisation. Why Move for Health. In: 

http://www.who.int/moveforhealth/introduction/en/index.html



Physical Activity
• An outdoor environment conducive to active travel would be 

neighbourhoods that are 
� dense,
� mixed use,
� easily accessible, 
� with high quality green infrastructure 
� safe and attractive.

Humpel N, Owen N, Leslie E (2002) Environmental factors associated with adults participation in physical activity: A 
review. Am J Prev Med 2002; 22(3);  Owen N, Humpel N, Leslie E, Bauman A, Sallis J (2004) Understanding 
Environmental Influences on Walking. Review and Research Agenda. Am J Prev Med 2004;27(1)

• Foresight Tackling Obesity: Future Choices Project 
“changes to the environment are necessary to support 
behaviour changes (such as increasing physical activity) to 
tackle obesity”. 



Physical Activity

• Physical activity is helping to alleviate mental 
distress. 

• A Japanese study found that in older people (65-
79), daily walking reduced the risk of depression, 
although this relationship was not evident in middle 
aged adults (40-64).

Fukukawa et al (2004) Age differences in the effect of physical activity on depressive 
symptoms, Psychology and Aging , 19(2)

• Walking has also been suggested to reduce the risk 
of developing dementia in older people.

Larson et al (2006) Exercise is associated with reduced risk for incident dementia among 
persons 65 years of age and older, Annals of Internal Medicine, 144 (2), 73-8



Fractal Cities: London

Howards garden 
of tomorrow, 1898

Population morphology  Road network connectivity

An idealised 
geometric city



The environment we live in, our social 
networks, our sense of security, socio-
economic circumstances, facilities and 

resources in our local neighbourhood can 
affect individual health.

Department of Health (2004)  Choosing Health: Making healthy choices 
easier. London: TSO 



Action is needed to improve health and reduce 
health inequalities by ensuring that our natural 

environment is protected and enhanced and that 
our communities are built and maintained to be 

truly sustainable. 



Stable and Sustainable Ecosystems
WHO (1992) Twenty Steps for Developing a Health Cities Project.

WHO Regional Office for Europe, Copenhagen

• A strong, mutually supportive, integrated and non-
exploitative community.

• A high degree of participation and control by over 
decisions affecting their lives, health and well-being.

• Basic needs of inhabitants met (food, water, shelter, 
income, safety and employment).

• Access to a wide variety of experiences, social and 
cultural resources.



Stable and Sustainable Ecosystems
WHO (1992) Twenty Steps for Developing a Health Cit ies Project. WHO

Regional Office for Europe, Copenhagen

• A diverse, vital and innovative urban economy.

• Connections with cultural and biological heritage of 
urban inhabitants.

• An urban form that is compatible with enhancement 
of all specified characteristics.

• An optimum level of public health and care services 
accessible to all.

• High levels of positive health outcomes and low 
levels of morbidity. 



2004 Health Council of the Netherlands

• The natural environment plays a role in recovery from 
stress and benefits concentration and mood. 

• The natural environment enhances child development 
by encouraging recovery from stressful experiences 
and providing opportunities for exploration.

• In adults, the natural environment provides 
opportunities for personal development and well-being, 
stimulating feelings of relaxation, autonomy and 
competence. 



Green Space
• People with access to nearby nature are generally 

healthier than those without.
• Mental health is better in rural vs.urban areas;  people 

in urban areas with gardens and green space have 
fewer mental health problems.

• % green space positively associated with their 
perceived general health especially for lower 
socioeconomic groups. 

• Contact with nature impacts positively on blood 
pressure, cholesterol, outlook on life and stress 
reduction. 



Influence of Countryside Images 
on Health and Wellbeing

• Patients recovering from gallbladder surgery with a 
view of trees stayed in hospital for ~1 day less and 
used fewer and weaker analgesics than patients with a 
view of a wall (Ulrich RS. Science 1984; 224: 420-421).

• Patients in a clinic waiting room felt calmer or less 
stressed when a wall  was decorated with a large 
mural depicting a view of distant mountains and trees 
compared to when the wall was left blank on alternate 
days (Heerwagen JH et al. Am Assoc Occup Health Nurses Jl. 1995; 
43(9): 458-468)



Influence of Countryside Images on 
Health and Wellbeing

• Prisoners who have a view of nature from their 
cells used much less healthcare facilities 
compared to other prisoners. (Moore EO. J Environ Syst
1981; 11: 17-34). 

• Alzheimer’s patients with regular access to a 
garden were less troubled by negative reactions 
and fits of anger than patients without access to 
a garden. (Mooney P, Nicell PL. Health Care Management 
Forum 1992; 5(2): 23-29)



Royal Commission on 
Environmental Pollution

From our evaluation of the evidence, we are strongly 
persuaded that access to good quality green space 

provides an effective, population-wide strategy for the 
promotion of good health, wellbeing and quality of 

life….We are convinced that the evidence is 
sufficiently strong to warrant amending planning 

guidance to recognise the health benefits of green 
space and to build green space into new and existing 

developments



Noise

• In the decade between 1984/85 to 2004/05 in 
England and Wales, the number of complaints 
about noise from road works, construction and 
demolition works increased three and a half 
times.

• Complaints about noise from industrial and 
commercial premises nearly doubled over the 
same period.

• In addition to causing annoyance and sleep 
disturbance, persistent environmental noise has 
impacts on heart disease, hearing impairment 
and mental health. 

• In children  chronic exposure to noise leads to 
poorer reading abilities and raised annoyance. 



Floods

• 5 million people in 2 million properties on 
floodplains along rivers, estuaries and coasts in 
England and Wales are at risk from flooding.

• Foresight calculate that the number of people at 
high risk from future coastal and river flooding in 
England and Wales could double from 1.6 million 
today, to over 3 million by 2080 (Foresight (2004) Future 
Flooding. Office of Science and Technology: London).

• Increased risk of flooding means increased risk of 
negative health impacts from flooding: risk of 
drowning, stress respiratory illnesses, GI 
problems and high blood pressure 

Boscastle 2004



Conclusions

•The health of the UK population continues to 
improve for increasing life expectancy and 
decreasing infant mortality.
•But challenges such as health inequalities 
persist and new ones arise – obesity, type 2 
diabetes, osteoporosis mental illness, 
cardiovascular diseases.
• Contact with the natural environment can 
directly and indirectly – by encouraging physical 
activity and social contact – improve health. 



Conclusions

•For every 10 per cent increase in green space 
the health gains for the local population are 
equivalent to a reduction in age of 5 years.
•The natural environment has a key role to play 
in tackling obesity
•In Europe people living in areas with high levels 
of greenery are three times more likely to be 
physically active and 40 per cent less likely to be 
overweight or obese. 





Urban Socioecosystem as a Driver
and Responder to Environmental Change



Upending the traditional farm
Cities are taking over farmland. Could they someday take over the job of farming too?



Medical Research Council


