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I “the new analysis is highly likely to delay the final review of
new regulations on small-particle pollution”

I “industry officials said the new findings called into question
the validity of some research underlying the new federal
standards”

I “ ‘It certainly brings into question the precision of the data’,
said Dr. Jane Q. Koenig”

I “The health risk posed by particulates is a source of fierce
environmental controversy in the United States”

I “Opponents of tighter rules are likely to seize on the
revisions as evidence that the research linking soot in the
air to harmful effects on health is not to be trusted”

I “A default setting that produced erroneous results went
unchecked for years, despite significant statistical
expertise in all the groups”



Some recent headlines Health effects of air pollution

I “The findings do not challenge what is now a well
established link between air pollution and premature death”

I “The work has been published for several years in a variety
of the leading journals like the New England Journal of
Medicine and the American Journal of Epidemiology”

I “The project, the National Morbidity, Mortality and Air
Pollution Study, was given extra weight by policy makers
because of the reputation of the Health Effects Institute
and the Johns Hopkins group”

I Not as well known that the effect was first discovered
at Health Canada, by Tim Ramsay and Rick Burnett

I their work also drew attention to the incorrect calculation of
standard errors in the gamsoftware

I Original estimate 0.41% increase in mortality rate
associated with increase of 10µg/m3 increase in PM10.

I Revised estimate 0.22%.
I these are small effects; approximately 12 additional deaths

per year in Montreal, perhaps 15 in Toronto
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The data
I daily mortality counts from NCHS (National Center for

Health Statistics) 1987-1994
I hourly temperature and dewpoint data from National

Climatic data Center
I data on pollutants PM10, O3, CO, SO2, NO2 from EPA

The model
I Yt mortality rate on day t follows a Poisson distribution with

mean µt

I log µt depends on a number of inputs: pollution on day
t − 1, age and size of population, weather, day of the week,
time

I effect of pollution is linear, effect of confounders is ‘smooth’
I fit the same model for each city, pool effect estimates
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... the model
I log µat = βXt−1 + γDOW + S1(t , 7) + S2(temp0, 6) +

S3(temp1−3, 6)+S4(dew0, 3)+S5(dew1−3, 3)+αa+S6a(t , 8)

I a indexes age groups, t time (days)
I S(z, 8) is a non-specified, but smooth, function of z with 8

‘degrees of freedom’, can think of it as a spline with a
pre-specified number of knots. Large df means wiggly
function, 1 df is linear

I mortality rates change with season, weather, changes in
health status, ...

I Is there anything left for pollution?


