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Background

* A causal relationship between long-term fine PM (PM,:) exposure and all-cause

mortality (2019 ISA, US EPA), indicating population health benefits of reductions in PM, .

concentrations;

e Evaluating the benefits of reductions in concentrations depends upon understanding

both the magnitude of the PM, . mortality risk and the shape of this relationship;
* Positive associations generally reported with varying magnitude across studies

* Heterogeneity related to study population, level of PM, . exposure, composition PM, .

mixture, exposure assessment, statistical models...

 Little systematic evaluation of these factors



Estimating the Effects of Exposure to Low
Levels of Air Pollution = HEI studies
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Cox proportional hazard ratios of mortality per 5ug/m?3 increase of PM, .

Hazard Ratios (HRs)
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Aim

* To investigate and discuss the impact of determinants on the associations between long-
term PM, . exposure and mortality, by performing harmonized analyses across three

large studies in Canada (MAPLE), the United States (Medicare) and Europe (ELAPSE).

HARVARD TH.CHAN

SCHOOL OF PUBLIC HEALTH

FIAPSE M

'MAPLE




Methods: harmonized analysis

Study populations Exposure Outcome Covariates
“stacked” 1991, 1996, 2001

LE ’ ’ 1x1 i
MAP CanCHEC ages > 25 yrs x1 km Natural mortality

. Medicare enrollees from : Limited available at
Medicare | 500 t0 2016 ages > 65 yrs 1x1km All-cause mortality | . o i qual Tevel
ELAPSE Seven administrative cohort | 6 166 1| Natural mortality

participants ages > 30 yrs
1x1 km Common covariate

Harmonized | Participants ages > 65 yrs All-cause mortality

MAPLE method models

e Statistical analysis:

» Linear association — Cox proportional hazard models incorporating PM, . as time-varying exposure. Common

covariate models specified (next page)

» Exposure-response relationships — extended Shape-Constrained Health Impact Function (eSCHIF), which relates

risk to concentration suitable for quantitative benefits analysis.



Methods: Common covariate models with increasing control of potential confounders

Model 1

 Model 1 |

Model 3

Model 4

Stacked CanCHEC Medicare Belgian Danish Dutch Norwegian Roman Swiss
Individual-level covariates
Age X X X X X X X X
Sex X X X X X X X X
Follow-up year x X x x x x x x
. . Immigrant status,
Variable representing o . . Country Country Country Country
. visible minority status, Race/Ethnicity o o o - - o
Race/Ethnicity . . . origin origin origin origin
indigenous identity
. . Medicaid ) : .
Variable representing SES Income ligibilit Education Income Income Income Education | Education
eligibility
Area-level covariates
Composite SES index x - - - X - X X
(Household) income - x x x x x x -
Median house value - X - - - - - -
Residents in poverty (%) - x - - - - - -
Residents that own their "
house (%)
Education - x x x - x x x
Unemployment rate - - x x x x x x
Non-western ethnic rate - - x - x - - -
No. of regional indicators 6 4 3 5 12 7 NA 7
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HRs for PM, . per 5 pg/m3 from Harmonized Model 4 and Original studies
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HRs for PM, . per 5 pg/m3 from Model 1 (minimally adjusted model)

and Model 4 (main model)
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HRs for PM, . per 5 pg/m3 from harmonized exposure assessment and

the original exposures applied in Medicare and ELAPSE
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HRs for PM, . per 5 pg/m?3 in study populations aged 65+ and full
populations in CanCHEC (aged 25+) and ELAPSE (aged 30+)
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HRs for PM, ;. per 5 pg/m?3 for mortality from all causes and natural causes
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CanCHEC Cohort

Shape of the PM, .-mortality exposure-response relationship
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1.31

—
N

—
—

1.0

Combined Cohort eSCHIF

DAN
/

ROM /

BEL

DUT

3 4 5 6 7 8 9 10 11 12 13 14
PM, 5 (Mg/m?’)

15 16 17 18 19 20 21

16



SUMMARY

Applying a harmonized analytical approach marginally reduced the differences in the observed

associations across studies; full harmonization was not possible

* Age of the study population, confounders adjusted for, exposure assessment methodology applied
all impacted the magnitude of the observed associations, but positive associations were observed

in all cases;
* HRs increased in all three studies with more stringent covariate controls

* Shape of the concentration-response relationship differed between cohorts, but generally showed

associations down to the lowest observed levels

* A combined eSCHIF suggested a near linear relationship that flattens out at higher concentrations
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Poster session this afternoon!

1. Harmonized confounder model analyses

2. The shape of the PM, .-mortality exposure-response relationship

3. Harmonized causal inference analyses
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