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Environmental health
Haslberger AG, 2009

Å Health, definition, WHO, social aspects, equity, indicators

Å Interactions, direct, indirect  health effects efffects

ÅShifts, devloping ςdeveloped countries

ÅNature- Nurture

ÅGenes, Polymorphisms, SNPs, biobanks, 

ÅEpigenetics 

ÅEnvironment,  diversity, sustainability, health

ÅLivestyle, nutrition, social factors, GI- Microbiom

ÅCase studies: breast cancer, toxins, food, stress, aging

ÅTendencies, developments: individual, prediktive, nutrigenomic

Definition of Health: WHO

Braodening the concept to integrate social/ethical  parameters

Freedom from illness or injury related to toxic agents and other 
environmental conditions that are potentially detrimental to human 

health.

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

Measure of ill-health

Å Death is the usual measure, but is inadequate because

ï It does not take into account age (everyone dies)

ï It does not count non-fatal illness and injury

Å Better is a measure of lost time, which

ïTakes into account the age of death (lost life years)

ïAnd can include non-fatal conditions by using a severity factor for each 
type of illness and injury

Å Disability-adjusted Life Year (DALY)

ïReported annually by the World Health Organization in the World 
Health Report (here I use data from 2001 and 2002 editions)

ïFor some situations, it is easier to use the DALD (Disability-adjusted 
Life Day) which is simply the DALY times 365.

C H M U

Disability-adjusted life years lost by cause

European Union States, 2002
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Links environment ςhealth, Sustainability, 
ŘƛǾŜǊǎƛǘȅ ΣΧ

ÅThe links between health and environment nothing 
new.

ÅGenerally limited and under-developed. 

ÅNow a renewed focus on these links, partly due to 
ƛƴǘŜƎǊŀǘŜŘ ŀǇǇǊƻŀŎƘ ǘƘŀǘ ƛǎ ΨǎǳǎǘŀƛƴŀōƭŜ 
ŘŜǾŜƭƻǇƳŜƴǘΩΦ 

ÅΨ!ƎŜƴŘŀ нмΩΣ /ƘŀǇǘŜǊ с ǎǇŜŎƛŦƛŎŀƭƭȅ ŀŘŘǊŜǎǎŜŘ ƘŜŀƭǘƘ 
issues. 

Åmany other factors influencing change

..analyze technologies, e.g. Organic Farming, Integrative Pest 

management, precision agriculture, marker directed breeding, 

GM foods é. for their effects on bio-diversity éas the  basis of 

ecosystem services to humans é ( e.g. sustainable food 

production é) 

Analysis of Ecosystem Responses

Å The EH indicator set allows monitoring population health status related to risks 
and its determinants in ten major environmental issues. The agreement on the set 
is being reached in a broad multinational consensus towards indicators, which are 
feasible, policy-relevant and useful for comparative assessments across Europe.

Å The concentration on ten environmental issuesenable a balanced and 
comprehensive picture of the most relevant areas of health-environmental 
problems in different settings and are of a straightforward utility for policy actions 
across Europe. They are: air quality, housing conditions, road accidents, noise, 
radiation, waste and contaminated lands, water and sanitation, food safety, 
chemical emergencies and workplace.

Å The indicators are interlinked according to a clear system structure, thus enabling 
effective communication to the policy-makers on how each part of the information 
is related to the various processes: environmental risks and health determinants, 
population health effects, and interventions. The cause-effect framework DPSEEA
(Driving forces-Pressures-State-Exposure-Effects-Actions) serves as the model.

Å The EH indicators enable population-focused assessments at different geographical 
scales (local/ urban, district, state, etc) as many of the environmental risks appear 
in particularly localized settings. At the same time the core set supports with 
important information the decision-ƳŀƪƛƴƎ ŀǘ ΨŎŜƴǘǊŀƭΩ ƭŜǾŜƭ ςempowered to set 
up the national political and legal agenda. The indicators provide appropriate 
information to compare the environmental health situation across the countries to 
facilitate policy evaluation and planning at national and international scale.

Issue Driving Forces Pressures State Exposure Effects Actions

Air quality ­Road transport fuel
Tonne -kilometres 
Passenger -kilometres

Pollutant emissions 
to air

­Population -weighted 
urban annual 
average 
concentration of: 
NO2, PM 10 , PM 2.5 , SO 2

Distribution of daily 
O3

Years of Expected 
Life Lost (YLL) 
attributed to long -
term exposure to fine 
particles

Policies on ETS 
exposure

Noise Population exposed 
to noise by sources

Attributable risk for 
cardiovascular 
morbidity, mortality
Self - reported 
annoyance and sleep 
disturbance

­National regulations 
for leisure events
Urban/ national 
action plans
EU Noise Directive 
country enforcement

Housing Affordability
Accessibility
Crowding
Dampness and mould
Radon in dwellings
Household hygiene
Crime and fear of 
crime

­Extremes of indoor 
temperature
Domestic accidents: 
injuries and fatalities

Traffic Accidents ­Renewal rate of 
passenger cars
Road accident rates
Speed limit 
exceedences

Time spent on the 
road

Use of vehicle safety 
devices

­Mortality due to 
transport accidents
Potential YLL 
attributable to traffic 
accidents
Injury rates
DALY lost due to 
traffic accidents
Mortality due to 
driving drinking

Water and 
Sanitation

Wastewater 
treatment

­Recreational water 
compliance
Drinking water 
compliance

Safe drinking waters: 
access to piped 
regulated water 
supply

Outbreaks of water -
borne diseases

­Bathing waters 
management 
systems
Water safety 
management

Chemical 
Emergencies

Industrial facilities 
under EU óSeveso IIô 
directive

­Government 
preparedness
Land -use planning

Active register of 
chemical incidents

Radiation Skin cancer incidence Effective monitoring 
of radiation activity

Transitions
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Risk

Development

Traditional Risk

The Environmental Risk Transition

Sources

Smith, 1990;

Smith, 1997
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Undernutrition 1.1%0.8%0.6%2.9%0.6%5.6%3.2%5.5%9.0%9.7%22.8%20.1%26.8%31.6%

Environment 0.8%1.0%0.6%4.7%2.0%5.3%4.8%6.8%5.4%8.2%12.6%11.0%10.0%9.6%

Sex and reproduct 1.1%0.5%0.6%2.6%0.8%1.4%1.0%0.9%3.8%5.9%3.4%4.7%26.4%10.1%

Child Cluster 0.1%0.2%0.1%0.2%0.1%0.3%0.8%0.9%2.5%1.4%6.3%3.2%5.0%9.8%
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"Every human has a fundamental right to an 
environment of quality that permits a life 
of dignity and well-ōŜƛƴƎέ

United Nations 

Conference on the Human Environment
Stockholm, Sweden

Gesundheit

Å= Zustand des völligen physischen, mentalen und 
sozialen Wohlbefinden

(WHO)

ÅMentales Wohlbefinden= subjektives Wohlbefinden 
von Individuen, die sich imstande fühlen, ihr Leben 
zu meistern, Herausforderungen anzunehmen und 
verantwortung zu übernehmen (ILO)
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Env. Health: Nature vs. Nurture

ÅThe debate

HISTORY
ÅPlato felt that each person was born with an 

innate knowledge and understanding.  

ÅAristotle felt that we learned everything through 
our five senses.

Of the ten leading causes of death in the U.S., nine 

are causally related, in part, to genetic/ genomic 

factors (CDC, 1997).

ÅHeart Disease (31.0%)

ÅCancer (23.2%)

ÅStroke (6.8%)

ÅCOPD (4.8%)

Å Injury (4.2%) (? genetic)

ÅPneumonia/Influenza (3.9%)

ÅDiabetes (2.8%)

ÅSuicide (1.3%)

ÅKidney Disease (1.1%)

ÅChronic Liver Disease (1.1%)

Molecular epidemiology, SNPs and epigenetics, 

UE A. Haslberger, 2009
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ATTENTION TO DIFFERENT RISK MEASURES:

ABSOLUTE RISK, E.G. LIFE-TIME CUMULATIVE RISK (50-70% OF 

BREAST CANCERS FROM BRCA1 MUTATIONS IN MUTATION 

CARRIERS)

RELATIVE RISK (PENETRANCE)=5-10 TIMES

ARe =PROPORTION AMONG CARRIERS= 80% OF BREAST CANCERS 

IN CARRIERS OF BRCA1 MUTATIONS ARE DUE TO THIS GENE

ARp = PROPORTION IN THE POPULATION=5-10% OF ALL BREAST 

CANCERS ARE ATTRIBUTABLE TO BRCA1 MUTATIONS


