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Avoidable risk is not always 
the same as attributable risk



India’s Comparative 
Risk Assessment



Indian Comparative Risk Burden 
from Air Pollution



India’s Comparative Risk Burden
from Air Pollution
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IHD risks from combustion particles
Annual average PM2.5 in ug/m3
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GBD/CRA is our best estimate of 
what disease comes today from 

past exposures

• Is not necessarily the same as what will 
happen if going forward with controls

• Partly because of difficulties of estimating 
the future in specific populations
– Age structure, background disease 

conditions, competing risks, etc.
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Estimating the Burden of Disease due to Air  Pollution
– what if exposures had not occurred in the past



First difficulty discussed here

• Are health impacts different among 
Indians/Asians compared to the 
populations where the studies have been 
done?

Following few slides courtesy
of Kalpana Balakrishnan



Comparability of Effects Estimates  from AAP studies from the region
(Short‐term effects : GBD related health endpoints)



Comparability of Effects Estimates  from HAP studies from the region
(GBD  health end‐points )

Health Outcome India studies Reported ORs   Meta‐analysis estimate

COPD HAP

Behera et al (1991) 3.04 (2.15‐4.31) Kurmi et al                            2.80 (1.85–4.0)
Hu et al                                  2.44(1.9‐3.33)
PO et  al                                 2.4(1.47‐3.93)
Smith et al 2014                   1.93(1.61‐2.92)

Qureshi et al (1994) 2.10 (1.50 to 2.94)
Dutt et al (1996) 2.8(0.61‐12.85)

Malik et al(1985) 2.95(1.6‐5.44)

Pandey et al(1984) 4.05(3.23‐ 4.16)

Jindal et al(2006) 1(0.79‐1.27)

Child ALRI
HAP

Pandey et al (1989) 2.45(1.43‐4.19) Dherani et al(2008)
Smith et al(2014)                1.78 ( 1.45–2.18)Mishra et al (2004) 2.2(1.16‐4.18)

Kumar et al (2004) 3.67(1.42‐10.57)

Mishra et al (2005) 1.58 (1.28–1.95)

Lung Cancer
(Biomass) HAP

Gupta et al (2000) 1.52 (0.33–6.98) Smith et al (2014)               1.18(1.03‐1.35)

Sapkota et al(2008) 3.76 (1.64–8.63)

Behera et al (2005) 3.59(1.08‐11.67)

Cataracts HAP
Mohan et al (1989) 1.61 (1.02–2.50) Smith et al (2014)               2.46(1.74‐3.5)

Badrinath(1996) 4.91(2.82‐8.55)

Sreenivas(1999) 1.82(1.13‐2.93)

Saha(2005) 2.4(0.9‐6.38)

Zodpey et al (1999) 2.37 (1.44–4.13)

Lung Cancer(Coal) HAP Not  available Hosgood et al (2011)         2.15(1.61‐2.89)
Bruce  (2015)                      1.17 (1.01 to 1.37) 



Comparability of Effects Estimates  from Ambient studies from the region



Exposure to HAP associated with 86 g (95%CI: 55.0, 117) reduction in birthweight 
and a 35% increased odds of low birthweight (OR: 1.35, 95%CI: 1.15, 1.5)  
(Amegah et al 2014)

Results from the TAPHE cohort in India estimate a 72 gm change associated with 
biomass use when compared to LPG (Balakrishnan et al 2018)

HAP Studies on health end points not currently included in GBD 
assessments : Birthweight/Low Birthweight



Exposure to AAP associated with 15.9 g (95%CI: 5.0, 26.8) reduction in birthweight and a 9% increased 
odds of low birthweight (OR: 1.09, 95%CI: 1.03, 1.15)  (Sun et al 2015)

Ambient Studies on health end points not currently included in GBD 
assessments : Birthweight/Low Birthweight

Results from the TAPHE cohort in India estimate a, 4 g (95% CI:1.08 g, 6.76 g) decrease in birthweight and 
2% increase in prevalence of low birthweight [odds ratio (OR) = 1.02; 95% CI:1.005,1.041 per 10-μg/m3 
increase in pregnancy period PM2.5 exposures (Balakrishnan 2018).
ETS associated with a 40 gm reduction and smoking with a ~200gm reduction in birthweight among 
pregnant women
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Estimating the Burden of Disease due to Air  Pollution
– what if exposures had not occurred in the past



Second difficulty discussed here

• IERs have been created without direct 
studies of heart disease and HAP



Heart Disease and Combustion Particle Doses

Solid Fuel
Zone

From “Mind the Gap,” 
Smith/Peel, 2010 and Pope
et al., 2009



Pope et al.
Environmental Health 
Perspectives
2011, in press



EHP Nov, 2011
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Estimating the Burden of Disease due to Air Pollution for 
future interventions – uncertainty across the board



Avoidable burden is not 
always the same as 
attributable burden

Indeed, usually it is not



Many thanks

For publications 
& presentations:
Just “Google” 
Kirk R. Smith


