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6th Environmental Action 
Programme

• One objective ‘achieving levels of air quality 
that do not give rise to significant negative significant negative 
impacts impacts on and risks to human health and 
the environment’



Significant in what terms?

• In population terms?  What proportion of the 
population are affected?  What are the total 
impacts?

• In individual terms?  How severe is the 
effect?

• In terms of certainty?  Are the results clear or 
equivocal?



‘Not significant’ in population 
terms? Particles I

• Two examples from EPAQS.
• A.  Recommendation for a particles standard 

(50 µg/m3 24 hour average) in 1995
• based on an increase from 20 µg/m3 to       

50 µg/m3 being associated with only 1 extra 
respiratory hospital admission every other  
day in a city the size of Birmingham (about 1 
million people)



‘Not significant’ in population 
terms? Particles II

• ‘unlikely to affect the health of the very great 
majority of people’

• but acknowledged still measurable effects on 
health below 50 µg/m3

• Therefore accompanied by recommendation 
for a continuous reduction in annual averages 
(this is also needed to protect against long-
term effects)



‘Not significant’ in population 
terms? Benzene I

• B.  EPAQS recommendation for a benzene 
standard (5 ppb annual average) based on a 
level ‘not detectable in a reasonably sized 
epidemiological study’ plus a safety factor

• SMR for leukaemia less than 100 (not 
increased) in workers exposed to 500 ppb for 
a working lifetime



‘Not significant’ in population 
terms Benzene II

• Add a safety factor to account for full lifetime 
vs working lifetime exposure and sensitive 
groups

• 5ppb a level at which ‘risks are exceedingly 
small and unlikely to be detectable by any 
practicable method’

• Note for both pollutants risks low but not 
absent below the standard  



‘Not significant’ in individual 
terms?

• Minor changes in lung function can be 
detected experimentally without the subject 
being aware of a change

• Changes in inflammatory mediators -
appropriate immunological response or 
pathological change?



Chamber studies or 
epidemiological studies?

• Chamber studies - more controlled, more 
direct, can examine more subtle effects

• Good for judging significance of impact on 
an individual (for the outcome studied at 
least)

• Small samples of only healthy or mildly ill 
individuals so less good for indicating 
significance of impact at population level



Chamber studies or 
epidemiological studies? (cont.)

• Epidemiological studies - often study larger 
populations but more obvious effects

• Often know little about the individuals 
affected

• Probably include a wider range of susceptible 
groups (even if not yet identified)

• Better for indicating significance of impact at 
a population level 



Significance of susceptible 
individuals?

• Greater severity of effect in susceptible 
individuals - more significant?

• Numbers of susceptible individuals usually 
small - less significant?

• How far should we go to protect small 
numbers of susceptible individuals?



Significance of susceptible 
individuals?

• Early 1990s UK food additives policy - aim to 
protect 97.5th percentile of the population

• Assumed most susceptible could be protected 
via advice from the medical profession 

• e.g. advise those with phenylketonuria to 
avoid food/drink containing aspartame as it 
can release phenylalanine 

• in case of air pollution know too little about 
reasons for susceptibility



Need for a common 
understanding

• To determine an equivalent level of health 
protection between limit values for different 
pollutants

• To determine what is proportionate action to 
reduce pollution

• To prioritise between measures to address 
different pollutants



Equivalent level of health 
protection? 

• If limit values are true thresholds and can 
successfully reduce levels below them, then 
the critical effect is irrelevant

• But more often levels are above the limit 
value and difficult to reduce

• Inappropriate priorities can arise if make the 
same effort to aim towards limit values that 
are not set on an equivalent basis



Equivalent level of health 
protection? (cont.)

• For example, the short term (1 hour) limit 
value for nitrogen dioxide is set on the basis 
of a reversible increase in the sensitivity of 
the airways in asthmatics

• The short term (24 hour) limit value for PM10
on the other hand is based on increases in 
deaths and hospital admissions

• May be a similar mismatch in the long-term 
limit values but much more uncertainty



Dose-response functions rather 
than standards?

• Have highlighted some issues with standards 
• - effects can occur at levels below the 

standards
• - standards may be set based on effects of 

different severity
• Aiming to meet a standard at a hotspot may 

be less effective for population impact than a 
broader reduction below the standard



Hotspots - a hypothetical 
illustration

• Hotspots: Reduce by 10 µg/m3 to meet 
standard; population exposed 10,000

• Background: Reduce by 1 µg/m3 below 
standard; population exposed 5 million

• Dose-response 0.5% increase in respiratory 
hospital admissions per 10 µg/m3; RHA 
baseline rate 950 per 100,000



Hotspots - a hypothetical 
illustration (cont.)

• Hotspots 
• - baseline hospital admissions 95 x 0.5% 

decrease = 0.5 admissions avoided
• Background 
• - baseline hospital admissions 47,500 x 0.05% 

decrease = 24 admissions avoided



Dose-response functions rather 
than standards? (cont.)

• Use of standards to avoid ‘significant negative 
impacts’ not as clear-cut as might seem

• If use dose-response functions instead these 
underlying issues are more apparent

• Can target pollutant with most impact and 
focus on measures giving greatest reduction 
in population exposure



Risk assessment vs risk 
management

• Advantage of standards clear distinction 
between risk assessment and risk 
management stage

• Risk assessment - define dose-response 
functions, describe severity of impacts, 
quantify population impact



Risk assessment vs risk 
management (cont.)

• Should ‘significant negative impact’ be 
defined at the risk management stage?

• How far should reduction go?  To an 
acceptably low level of risk?  As far as can 
afford?  As far as have gone in other risk 
management areas?  To natural background?

• Need dialogue for this just as much as science



The future

• Wider range of dose-response functions for 
different pollutants and different outcomes

• Use of quality-adjusted life years combining 
severity and numbers affected

• Susceptible groups better identified
• Combination of general reduction and action 

targeted at susceptible groups
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