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300-400 thousand years ago, hearths became
a regular feature in human habitation

The skill that many anthropologists

use for defining the point when Wy
humanity switched from pre-human to
human conditions was learning to
control fire (e.g., Levi-Strauss 1969).

. By this definition, cooking is the oldest :
« task in human history.
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World Population Using Solid Fuels
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Millions

Indonesia Cooking Fuel Situation 2007-2010

YDD, 2012

L Number of wood users remains large and not much affected by the LPG conversion

program and will still become the the dominant cooking fuel in the future;
O 49.4% to 40.1% (26.3 million to 24.5 million)

O LPG users rapidly increase after 2007, in replacement of the kerosene users

O 10.6% to 45.6% (5.6 million to 27.6 million)

 Kerosene users decrease significantly, accounting for only 11.7% of all households in

2010. : 36.6% to 11.7% (19.5 million to 7.1 million)

Number of households relying on certain type of cooking fuels

Percentage of households relying on certain type of fuels
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Source: National Socio-Economic Survey, BPS 2008-2011



Wood Users in 2010: 40% nationally

Number of households relying on wood for cooking in 2010 Percentage of households relying on wood for cooking in 2010
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(JWood still dominates more than half of all provinces in Indonesia and
these provinces are mainly distributed in the Islands of Papua, Sulawesi,
and Nusa Tenggara.

(dWood continues to be the mostly used cooking fuel in 18 provinces out
of 33. These provinces scatter all over the country, stretching from the
west to the east.

(JEast Java, Central Java, and West Java remain the provinces with the
largest number of wood-dependent households.

(JRate is increasing in Papua

YDD, 2012



Woodsmoke is natural — how can it hurt you?

Or, since wood Is mainly just carbon, hydrogen, and oxygen,
doesn’t it just change to CO, and H,O when it iIs combined
with oxygen (burned)?
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Reason: the combustion efficiency is far less than 100%



Energy flows in a well-operating traditional
wood-fired cookstove

A Toxic Waste Factory!!

Typical biomass cookstoves convert 6-20% of the
fuel carbon to toxic substances

Into Pot Waste Heat

2.8 MJ 11.3 MJ
18% 4%

Source:
Smith,
et al.,
2000

PIC = products of incomplete combustion = CO, HC, C, etc.



Toxic Pollutants in Biomass Fuel Smoke
from Simple (poor) Combustion

Small particles, CO, NO,
Hydrocarbons

— 25+ saturated hydrocarbons such as n-hexane

— 40+ unsaturated hydrocarbons such as 1,3 butadiene
— 28+ mono-aromatics such as benzene & styrene

— 20+ polycyclic aromatics such as benzo(«)pyrene
Oxygenated organics

— 20+ aldehydes including formaldehyde & acrolein
— 25+ alcohols and acids such as methanol
— 33+ phenols such as catechol & cresol

— Many quinones such as hydroquinone | Source: Naeher et al,

_ Semi-quinone-type and other radicals > 'Mal Tox, 2007
Chlorinated organics such as methylene chloride and dioxin



Health-Damaging Pollutants per Unit Energy Delivered
Ratio of Emissions to LPG

[P

Kerosene

0co . 1.0 3

W Hydrocarbons : 1.0 4.2
PM : 1.0 1.3

Smith, et al., 2005



Perfect Storm for Health Impacts

Highly polluting activity
Half of world households
Several times a day

Just when people are present

Most vulnerable (women and young
children) most likely to be there
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Health-Damaging Air Pollutants From
Typical Wood-fired Cookstove.

Typical Health-based
Standards Typical Indoor
Concentrations
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First person in human history to have her exposure
measured doing the oldest task in human history Em issions yes
] ]

but what about
exposures?

Kheda District,
Gujarat, 1981



Estimated PM2.5 indoors for all Estimated PM2.5 for only
households solid-fuel-using households

~400 ug/m3 mean
WHO guidelines =
10-35 ug/m3

Preliminary results from the
Household Air Pollution Comparative
Risk Assessment, 2011
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These three diseases were included in the

2004 Comparative Risk Assessment
Managed and published by WHO

First ever comprehensive risk assessment
with consistent rules of evidence
and common databases



Global Burden of Disease from Top 10 Risk Factors
plus selected other risk factors

Percent of All DALYs
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These additional diseases will be included in the
2011 Comparative Risk Assessment

In addition, using evidence from other
exposure sources, heart will be included




There is epi evidence for these other diseases, but
considered insufficient to include in the
2011 Comparative Risk Assessment

Tuberculosis

Cognitive ALRI

Impairment

Other cancers

Birth defects ? (cervical, NP,
T

_ upper airway)
Burns and the health/safety

Asthma? impacts of fuel gathermg E -



Summary risk estimates of lung cancer associated with in-home coal use for

heating and cooking by geographic region

study studyyear casenum contnum ES (95% CI)
Africa :
Sasco(2002) 1996-1998 118 235 . T 0.74 (0.17, 3.14)
Subtotal (I-squared = .%, p =.) —_— m— 0.74 (0.17, 3.14)
. [
Europe !
Lissowska(2005) 1998-2001 2861 3118 < : 1.13 (0.93, 1.38)
Subtotal (I-squared = .%, p =.) <> | 1.13 (0.93, 1.38)
. [
North America !
Wu(1985) 1981-1982 220 220 < 2.30 (0.96, 5.50)
Subtotal (I-squared = .%, p =.) 'o 2.30 (0.96, 5.50)
. |
India !
Gupta(2001) 1995-1997 265 525 < : 1.52 (0.33, 6.98)
Sapkota(2008) 2001-2004 793 718 T g 3.76 (1.64, 8.63)
Subtotal (I-squared = 4.4%, p = 0.307) e —— 3.02 (1.42, 6.46)
|
Mainland China and Taiwan :
Wu-Williams(1990) 1985-1987 965 959 —— 1.30 (0.99, 1.70)
Sun(1991) 1985-1987 418 398 —— 2.26 (1.53, 3.33)
Chengyu(1992) 1990-1991 135 135 ——| 1.59 (1.22, 2.07)
Ger(1993) 1990-1991 131 524 g : 1.44 (0.44, 4.69)
Li(1993) 1986-1992 161 161 * 2.08 (0.85, 5.08)
Lin(1996) 1985-1990 122 122 T <@ 3.24 (1.05, 9.94)
Dai(1996) 1992-1993 120 120 + < » 4.70 (1.29, 17.18)
Luo(1996) 1990-1991 102 306 : —_—— 6.00 (5.07, 7.10)
Ko(1997) 1992-1993 117 117 < 0 1.30 (0.29, 5.80)
Hao(1998) 1981-1986 220 440 —_—— 1.99 (1.16, 3.43)
Huang(1999) 1993-1996 122 244 —_— 1.92 (1.40, 2.62)
Wu(1999) 1997 258 258 —_ 1.58 (0.89, 2.80)
Lan(2000) 1995-1996 122 122 Le 2.40 (1.31, 4.40)
Lee(2001) 1993-1999 527 805 —_— 2.10 (1.19, 3.70)
Kleinerman(2002) 1994-1998 832 1724 —— | 1.29 (1.03, 1.61)
Sun(2002) 1996-1999 206 618 — 2.20 (1.25, 3.86)
Lu(2003) 1998-2001 445 445 : g 3.44 (1.38, 8.57)
Liang(2004) 2001-2002 152 152 —_— 2.02 (1.20, 3.39)
Galeone(2008) 1987-1990 218 436 g 2.19 (1.08, 4.46)
Lan(2008) 1985-1990 498 498 | — 7.40 (4.18, 13.10)
Subtotal (I-squared = 90.3%, p = 0.000) <> 2.28 (1.66, 3.13)
Overall (l-squared = 90.4%, p = 0.000) ¢ 2.16 (1.62, 2.90)
:
| L | |

Odds ratio



Sy dovon [ [OR_[95%C1

Intervention . 1.06, 1.54

I

Case-control I

Cross-
sectional

Dherani et al Bull WHO (2008)

1.06, 4.25

1.21,1.85

Pneumonia —
cause of child death in the world

Study Odds Ratio (random] Waight Oclds Ratio (random)
ar sub-category a5% Cl % 85% <
0 intervertion Studiss
Smith(2007 18 —— E.5% l.1% [0_88, 1.58]
Smith 2007 T —— Sy TS 1.35 [1L.05, 1.73)
Subtotal (95% CI < 11.26 l.28 [l1.06, L.54]
Test for heterogenety: Chf = 0438, df = 1 (P =0.49), [ = 0%
Test for oversll effect: £ =254 (P=0101)
02 Conont Sludies
Armztrong 1991 )5 —_— Z.80 Q.50 [0.20, 1.Z2E)
Armstrong(19911kb L 365 1.%0 [D.96&, 3.75]
Cambell(1 954) _ 3.25 2.80 [1.29, 6.08]
Ezzati(2001 ) —— 3.8 £.32 [1.83, 4.40)
Jing1393) —m— 5.69 0.BO [0.62, 1.03]
Pandey(1959)a _— 4. 34 Z.45 [1.43, 4.1%9)
Pandey (19390 Pl.52 40,65 [3.7%, l&8.75]
Suibtotal (95%% CN R 2511 2_12 [L.08, 4.25]
B = G55
the biggest single
2.97 l.20 [D.65, 2.21]
4.4% 281 11.81, 4.17)
4. 85 z.16 [1l.40, 3.33]
De Franciscol 993) e} Z.15 E.23 [l.72, 1E.91]
Fonzeccall 955 —r— 4. 68 1.14 (071, 1.82)
Johnson(1992)a —_— 2.15 0.80 [0.36, 1.78])
Fossove(1982) R T 1.9 4,77 [l.44, 1E.74]
Furnar 2004) —a——F Z_45 287 11.42, 10.57)
Mabalarabas( 20020 — 3.63 2.97 [Z.00, 7.E8]
Borris{ 9900 R 2 E.41 4.85 [1.75, 12 _40]
CDempaey(1 5396) ———— 253 285 [0.98, 5.64)
Fokin(1996)8 —_—— Z.98 l.40 [D.60, 3.28)
Victora(1294)a —— 4.08 1.10 [B.61, 1.98]
Wiayse(2004] _— Z.30 1.3% [0.58, 3.30]
Wesley(1996) - 1l.87 1.35 [0.39, 4.63]
Subtotad (85% CI) 48_15 1.97 [1.47, Z2.64]
Test far heterogenety: Chf = 3272 di =14 (P =0.003), IF= 57 2%
Test for oversll effect: £ =453 (P = 0.00001)
04 Cross-sectional Studies
Mizhral 2003) = 2.82 .20 [l.l6,. 4.18]
Mizhrar 2005) —-— £.87 158 (1. 28, 1.95]
Wchmanng 2006) —— E.7% L.za [1.02, 1.63]
Subtotst (95% 1) L3 15. 48 1.45 [l.21, 1.85)
Test for heterogenety: Ch = 319, df = 2 (P =0.20), [ = 373%
Test for overall effect: £ = 374 (P =0.0002)
Total (95% Cl) & 100. 00 1.78 [1.45, 2.18]
Test for heterogenedy: Chd = 101 74, df = 26 (P = 0.00001 ), IF =74 4%
Test for overall effect: £ =561 (P < 0,00001)
01 0oz 05 1 2 5 10
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Effect of reduction in household air pollution on childhood
pneumonia in Guatemala (RESPIRE): a randomised

controlled trial

Kirk R Smith, John PMcCracken, Martin WWeber, Alan Hubbard, Alisa Jenny, LisaM Thompson, John Balmes, Anaite Diaz, Byron Arana,
Nigel Bruce

Published Nov 2011
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RESPIRE — Randomized trial (n=518)

Impact on pneumonia up to 18 months of age

Traditional open 3-stone fire: Chimney wood stove, locally made
kitchen 48-hour PM, 5 levels of and popular with households
600 - 1200 pg/m3



Overview of RESPIRE study design

e 530 eligible households: open fire, woman Year 1
pregnant or child less than 4 months

e Baseline survey and exposure assessment
0

r Randomize j
Keep open fire

Follow up till aged 18 months
e Surveillance for ALRI, diarrhoea, &c
e Detailed exposure monitoring

5500
Households
total

Compare incidence and exposure in 2 groups
Plancha offered to ‘controls’
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RESPIRE: Pneumonia Reductions with Exposure Reduction

Preliminary Results

Exposure  Overall MD- Severe (hypoxie)  CXR severe (Iypoxc)
eduction pnevmonia — MD-pnenmonia  pnevmony CXR preumonia

5% 092(086,09 088(0800)" 084(074,096) 079(069,0
W 082(070,008) 073(039,090) 0.66(049,091) 0.36(0.40,088
W 067(050,09) 053(0 ‘3084 044(*403 031(0.16,078
0% 051(031,003 oas( 026(0.09,074) 0.15(0.05,067

RESPIRE - Guatemala



Smith, et al,
2010

Guatemala RCT: Kitchen Concentrations
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Kitchen CO concentration (ppm)
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Kitchens down by 10x, but children exposur down by only 2x, because

--Time-activity: the kids do not spend their entire day
In the Kitchen
--Household (or “neighborhood”) pollution: a chimney
does not reduce smoke, but just shifts it outside into the
household environment, where the difference between
Intervention and control households was less
--No significant difference in bedrooms

._\#




You have heard of secondhand
smoke — from tobacco burning

But there Is another kind — from
cookfires



20-month average
ground-level PM2.5 EE s

and China have high
ambient air pollution —
much from household fuel




NASA INTEX B Database
Percent PM, . emissions from households

Percent of PM2.5
emissions from
households

NASA INTEX_B 2006



Combustion Particles

The Generalized Exposure Response
(GER)



Heart Disease and Combustion Particle Doses

[ ischemic heart disease
I Cardiovascular disease
I Cardiopulmanary
Active smaking
ETS
Women's Health Initiative
American Cancer Society
Harvard Six Cities

WHO ADG

=L
-
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2
T
%
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From “Mind the Gap,”
Smith/Peel, 2010 and Pope
et al., 2009
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Intervention to Lower Household Wood Smoke Exposure in Guatemala
Reduces ST-Segment Depression on Electrocardiograms

John McCracken, " Kirk R. Smith,? Peter Stone,® Anaité Diaz* Byron Arana,® and Joel Schwartz'

1Department of Environmental Health, Harvard School of Public Health, Boston, Massachusetts, USA: 2Environmental Sciences Division,
University of California, Berkeley, California, USA; *Brigham and Women's Hospital, Boston, Massachusetts, USA; 4Center for Health
Studies, Universidad del Valle, Guatemala City, Guatemala

EHP Nov, 2011

e
Table 3. Odds ratios (DRs) for nonspecific ST-segment depression (30-min average < -1 mm, regardless
of slope) associated with chimney-stove intervention compared with open fire from two study designs:
between-groups and before-and-after analyses.

Crude Adjusted
Comparison ~ OR{95% CI) pValue ~ OR(95% Cl) pValue
Between-groups 0.34(0.15, 0.81) 0.015 0.26 (0.08, 0.90} 0033
Befare-and-after {only control group] 0.411{0.24, 0.70] 0.001 0.28(0.12, 0.63) 0.002

*"Adjusted for age (quadratic), BMI (quadratic), asset index category, ever smoking, SHS, owning a wood-fired sauna,
recent use of wood-fired sauna, and time of day (natural spline with 5 degrees of freedom). *Adjusted for age [quadratic),

day of week, season (wet/dry), daily average temperature and relative humidity, daily rainfall, interactions of weather
variables with season, recent use of wood-fired sauna, and time of day {natural spline with 5 degrees of freedom),



Table 2

. Adjusted relative risk estimates” for various increments of exposure from cigarette smoking (versus never smokers). second

hand cigarette smoke, and ambient air pollution from the present analysis and selected comparison studies.

Source of risk estimate

Increments of
Exposure

Adjusted BR. (93% CT)

Estimated Dalh

Lung Cancer

IHD CVD

CPD Dose PM; - {mg‘l

ACS- present analysis
ACS- present analysis
ACS- present analysis
ACS- present analysis
ACS- present analysis
ACS- present analysis
ACS- present analysis
ACS- present analysis
ACS- present analysis
ACS- present analysis

=3 (15) cigsday
A 1(35) agy dax
8-12(10) cigs'day
13-17(15) cags/day
18-22 (20) cags/day
23-27 (25) cage/ dau
28-32 (30) cgs/ da}
33-37 (35) cigs'day
38-42 (40) cigs/day
43+ 45) ags/day

10.44(730-14.94)
§.03 (5.89-10.96)
11.63 (9.51-14.24)
1393 (11.04-17.58)
19.88 (17.14-23.06)
23.82 (18.80-30.18)
26.82 (22.54-3191)
26.72(18.58-38 44)
30.63 (25.79-36.38)
39.16 (31.1349.26)

161 (1.27-2.03) 155{1 31.189)
1.64 (1.37-1.96) 713 (1.31-197)
107(184-231) | 2 Ii]l (1.84-219)
218(189-252) | 199(1.77-2.23)
236(219-255) | 242(2.28-256)
229(191-275) | 233(2.02-2.69)
122(197-249) | 217(198- ‘SEJ
158(191-3.47)
230 (2.05-2.59)
100 (1.62-2.48)

72 (146203) 3
(1632 66
(194228) 120
(187232 180
52(2.39-2.66) 40
33(203267) 300
39 (2.19260) 360
3(22835) 420
240-284) 130
237 2.042.76 540

I-\_nll_nll_nll_lll_nlI_nll_nI I—'-"I—'

ACS-arr pol. ongnal
ACS-arr pol. extend.
HSC-arr pol. ongmal
HSC-arr pol. extend.
WHI-ar pol.

24.5 pg/m’ ambient PM; ;
10 ug:’m! ambient P ;
18.6 pz/m’ ambient PM, ;
10 pg/m’ ambient PM,
10 ug:’m” ambient PM; 5

1.14(1.04-1.23)

1.21(0.92-1.68)

1.18(1.14-1.23)

1.28(1.13-1.44)
1.24(1.09-1 41

131(1.17-146) 044
1.09(1.03-1.16) 0.13
1.37(1.11-1.68) 033
e 0.18
seaes 0.18

SGR-SHS
SGR-SHS
SGR-SHS
SGE-SHS
INTERHEART
INTERHEART

Low- moderate SHS exp
Moderate-lugh SHS exp
Live with smoking spouse
Work with SHS exposure
1-7 hrs/wk SHS exp.

Lu e with smokmg spouse

1.21(1.13-1.30)
1.22(1.13-133)

1.16(1.03-1.32)
1.26(1.12-142)

036
0.90
0.54
07
036
(.34
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Generalized Exposure-Response: Outdoor Air, SHS, and Smoking
and Heart Disease

IHD risks from combustion particles
Annual average PM2.5 in ug/m3 Smokers

Solid Fuel

-

Secondhand
Tobacco Smoke

Relative Risk

Outdoor Air
Pollution

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

O 60 90 120 150 180 210 240 270 300




SBP (mm Hg)

DBP (mm Hg)

135
130
125
120
115
110
105

60

ASBP =4.1(1.5to 6.6) mmHg; p = 0.002

& 25-50 years
A >DH0years | _

i Household

i i +—— Air

S Pollution

and

Blood Pressure

ASBP =0.7 (-0.8 to 2.1) mmHg; p=0.3

ADBP =1.8(0.4 to 3.2) mmHg; p=0.01 _

In Yunnan

ADBP =-0.6 (-1.7 to 0.5) mmHg; p=0.25

1 I | | Baumgartner et al.
0 100 200 300 400 500 600 Environmental Health

Perspectives 2011, Oct
PM, . exposure (pg/m?)
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Generalized Exposure-Response: Outdoor Air, SHS, and HAP

Pneumonia from combustion particles
Annual average PM2.5 in ug/m3
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Biggest impacts from smoking

= Chronic obstructive lung disease
" Lung cancer
= Heart disease and stroke

= All not associated with HAP



What other cancers from smoking?

= “Traditional” smoking cancers: oral cavity,
pharynx, larynx, oesophagus, pancreas,
urinary bladder, and renal pelvis

= Newly confirmed cancers: nasal, sinus,
nasopharynx, stomach, liver, kidney, uterine
cervix, oesophagus, and leukaemia

Review of Epi Evidence: Lung Cancer, 2004




Cervical Cancer and Household Air Pollution

Qdds Ratio Qdds Ratio
Studhy or Subgroup  log[Odds Ratio] Weight IV, Random, 95% CI IV, Random, 95% CI
Ferrera 2000(3) 054232429 0453624989 17.6% 1.72[0.60, 492
Ferrera 2000(h) 1.24990174 041614174 2491[1.54, 7.89]
1.07 [0.44, 2 61]
A6 [2.81,11.81]

17435 0.47R18897 .30 [2.87, 18.56]
Total (95% Cly 100.0% 3.14[1.57, 6.30)
Heterogeneity: Tau®= 043 Chi*=12.71, df=4 {P=001) F=64%

Testfor overall effect £=3.23 (P =0.001) oot 0. 1 1 1o

Favours experimental  Favours control

Three papers; two done in Honduras, one in Columbia



Infectious disease and smoking

" pneumonia

B

meningococcal disease

otitis media
Influenza

Archives of Internal Medicine, 2004



Tuberculosis and Indoor Biomass and Kerosene Use in Nepal:
A Case-Control Study

Amod K. Pokhrel,' Michael N. Bates,” Sharat C. Verma,* Hari S. Joshi** Chandrashekhar T. Sreeramareddy,"’
and Kirk R. Smith’

1School of Publ ic Health, University of California-Berkeley, Berkeley, California, USA; Ragional Tuberculosis Center, Ram Ghat,
Pokhara, Nepal; “Department of Community Medicine, Manipal Teaching Hospital, Manipal College of Medical Sciences, Pokhara, Nepal

voLume 118 | numeer 4 | April 2010 - Environmental Health Perspectives




Risks from fuel use for TB in women in Pokhara

Cookstove

Gas 1.00

Biomass 1.21 (0.48-3.05)

Kerosene 3.36 (1.01-11.22)

Heating fuel

No heating fuel use or electricity 1.00

Biomass 3.45 (1.44-8.27)
Main light source in the house

Electricity 1.00

Kerosene lamp 943 (1.45-61.32)

Pokhrel et al., 2010



Other Impacts of smoking

= preterm delivery,
= stillbirth,
= |ow birth weight, and
= sudden infant death syndrome (SIDS)
= |ower bone density in older women.
= cataracts
= |Q and cognitive impacts (SHS)
CDC, 2012



Pooled birth weight difference (low minus high exposure):
Adjusted estimates (Boy and Tielsch have GA)

Lower Exposure  Higher Exposure Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean  SD Total Weight IV, Fixed, 95%Cl |V, Fixed, 95% CI

Boy 2002 283 033 37 2772 52 871 185% 63.00[-2.36,128.36
Mishra 2004 3271 1448 766 309 1429 1535 5.0% 175.00[50.00,300.00
Siddiqui 2008 2812 404 80 2730 380 108 6.0% 8200[-32.50,196.90
Thompson2005 2805 579 366 2723 5673 268 9.6% 82.00(-8.69,172.69
Tielsch 2009 2819 453 646 2715 420 8958 609% 104.00[68.00, 140.00

Total (95% Cl) 2215 11740 100.0% 96.58 [68.49, 124.67]
Heterogenetty: Chi2 = 2.85, df =4 (P = 0.58); = 0%
Test for overall effect: Z=6.74 (P < 0.00001)

OB 0 B0 5w
Higher Exposure - Lower Exposure

All estimates: +96.6g (68.5, 124.7)
Excluding self-reports +93.1g (64.6, 121.6)

CRA: Pope et al., 2010
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i NeuroToxicology

Neurodevelopmental performance among school age children in rural
Guatemala is associated with prenatal and postnatal exposure to carbon
monoxide, a marker for exposure to woodsmoke

aLinda Dix-Cooper?, Brenda Eskenazi®, Carolina RomeroS, John Balmes®9, Kirk R. Smith®*

* Divisdon of Environmental Health Sdences, School of Public Health, Universiny of Cali formda, Berkeley, CA 94720 7360, LUSA

B Center for Enviransmental Research and Children Health (CERCH), School of Public Health, University of Califvenda, Berkeley, CA, LISA
SCenirg de Bnelios en Salud nhversidod Del Valle, Guoremsala

* Divisdan of Goarpational and Environimental Medidne, Department of Medicine, Universiry of Califvmiia, Son Francico, CA, US4
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Bottom Lines

» We understand the risks of combustion particles not only
from a large number of studies in households, but also
from studies of outdoor air pollution, secondhand smoke,
and active smoking.

= QOver time, we can expect that nearly every effect found in
smokers will be found from household smoke, but a lower
risk levels.

= We no longer refer to it as “indoor” air pollution because
the exposures occur not only inside, but around the house,
down the street, and indeed regionally — “secondhand cook
smoke”

= Cannot solve outdoor air pollution problems in South Asia
and other regions without reducing substantially household
pollution.



What iIs the climate connection?
S —



Global warming in 2005 due to all human emissions since 1750

Components of radiative forcing for principal emissions
rr v 1 v rvr v 11 © ° 1 1T 1 1

CO,is important for climate,

Several of the non-CO,,
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greenhouse gases create
pollutants, including the ones

a good proportion of both
circled that, unlike CO,, also

heir climate forcing and
have significant health as

health damage through
ell as climate impacts

he secondary pollutant,

Long-lived greenhouse gases

N
L
p
]
=1
™
w
=
=
o
A
(]

ropospheric ozone

All come from incomplete
combustion in
o - onoacqren, 7 households

Organic carbon _
(direct)

Black carbon

rganic carbon

Aerosols and precursors

i | i i j i ]
0.5 1 :
Radiative Forcing (W m-2) IPCC, 2007




Household Fuels and Climate

= Climate impacts come from non-renewable biomass and
coal, i.e., from net CO, emissions

= Poor combustion also leads to other emissions such as
the relatively well-understood GHGs — methane and
nitrous oxide — which are “Kyoto” GHGs

» |n addition, a wide range of less well-understood short-
lived GH-related emissions are emitted including
e CO and black carbon — warming agents

o Ozone precursors — warming But also cooling agents such as
sulfates and organic carbon particles

= There are also indirect climate impacts of these
pollutants including

o Reducing carbon capture of forests by ozone damage
o Darkening of snow/ice by black carbon




Controllable Global Warming from Black Carbon Emissions
Net of OC, Forcings from IPCC, 2007: 0.25 W/m?
Inventory from T Bond Database, V 7.1.1 Feb 2009

Forest and

Grassland Power Ships and Aircraft
6% 196 2%

~One-third of net black carbon and
carbon monoxide emissions globally
come from household fuels

Househol
36%0

~0One-sixth of ozone causing pollutants

~One-twentieth of methane

27%




Climate Warming in 2020 Under Present Trends

On-road (194

Household Biomass

Animal Husbandry (98)
Household fossil fuel (84)
Waste/landfill (84)

Power (79)

Agriculture (29)

Off-road land (20)
Aviation (-B)
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Industry (-158)
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Sulfate
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400
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Unger et al. 2010




Perfect Storm for Health Impacts

= Highly polluting activity

= Half of world households

= Several times a day

= Just when people are present

= Most vulnerable (women and young
children) most likely to be there



Just because we know It’s a risk,
does not mean we know how to fix it

e 1964: Surgeon General’s Report but Framework
Convention on Tobacco Control was 2005 and not
all countries yet signed up and impacts growing

e ~1900: Mosquito-born disease cause established,
but still 1.4 million die of malaria today

o ~1890: causation of health risk from human waste
In drinking water firmly established: still today
one-third of world population without adequate
sanitation/water



Why is 1t so hard?

What we know works, gas and electricity, is not
“affordable” by the poor.

Other technologies difficult and less effective and no drug
companies to pay for their advancement

Particularly difficult because of the high component of
behavioral change required

Yet, the fact that 60% of the world Is now protected, gives
us reason to think we can protect the other 40%

Will take a new type of research and development,
however, both sophisticated and rigorous, to develop and
test the interventions in ways to convince the health
community

And completely different levels of funding, for example
the kinds of large intervention trials done for vaccines,
water/sanitation, bednets, etc. — $10s of millions each



If 1t doesn’t take fifty years,
It isn’t worth doing.*

 Let us hope, however, that in 2030 we are
not like poor water/sanitation today, I.e.,
120 years from when causation was
accepted by most people, but still killing
millions annually.

*Attributed to Albert Einstein



Summary

Worst thing to do is stick burning stuff in your
mouth — 5+ million premature deaths

Next worse IS burning in your house — 2+ million
deaths

Next worse Is having someone else nearby
sticking In their mouth — 400k+ deaths

Even bad to have on your planet — 2+ million
deaths from outdoor air pollution

And climate change risks

Chimneys do not help the last two—- need to stop
producing the pollution at all.



\YERVAUERLE

Publications and
presentations on website
— easlest to just
“google” Kirk R. Smith
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