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Lung Cancer, Cardiopulmonary Mortality,
and Long-term Exposure
to Fine Particulate Air Pollution

. Arden Pope 1L PRI
Richard T. Burnett, PhI)
Michael J. Thun, MI}
Eugenia E. Calle, PRI
Daniel Krewski, PhI)
Kaznhika lie, PhI}
Gearge . Tharsion, Sl

ASED ON SEVERAL SEVERE AIR
pollution events,"* a temporal
correlation between extremely

high concentrations of partica-

late and sulfur oxide air pollution and
acule increzses in mortality was well
established by the 1970s. Subse-
quently, epidemiological studies pub-
lished between 1989 and 1996 re-
ported health effects at unexpeciedly low
concentrations of particulate air pollo-
tion." The convergence of data from
these studies, while controversial *
prompted serious reconsideration of
Jards 2nd health guidelines®" and

Context Associztions have been found between day-to-day particulste air pollution
and Increased risk of various adverse health outcomes, induding cardiopulmanary mor-
tality. However, studies of health effects of long-term particulate sir pollution have
been less conchusive.
Objective To assess the relationship betweean long-term exposure to fine partiou-
late zir pollution and all-cause, lung cancer, 2nd cardiopuimanary mortality.
m Setting, and Partidpants witsl status and cause of death dats wers col-
by the American Cancer Sodety &5 part of the Cancer Prevention 1| study, an on-
going prospective mortality study, which enrolied approsdmeately 1.2 millon adultsin 1982.
Pariipants o i nnaire detaling indwidual risk factor data (ape, sax, race,
u@ﬂmmmmwmmm rrult.i.-kg stahs, dlet,ajmrdmﬁm and
oooupations] exposures). The risk factor data for 500000 adultsware Inked
uﬁa]lpdlmmdmfumm:pﬂmmmm e United States and oom-
Bined with vital status and cause of desth data through December 31, 1996,
Maln Qutcome Measure All-cause, lung cancer, and cardiopulmonary mortality.
Results Fne particulate and sulfur oxide—related pollution were associstad with all-
cause, lung cancer, and cardiopulmonary martality. Ezch 10-pg/m? elevation In fine
particulate zir polution was assodated with approdmately a 4%, 6%, and B% In-
crezsed risk of all-causs, candiopul , 2nd lung cancer mortaltty, Mea-
sures of cozrse partice ﬁmmm smpﬂ'?ded jpartides ﬂmmmm
associated with mortality.
Concluslon Long-tenm exposure to combustion-related fine particulste air polia-
Iimn:].;l Important emvironmental risk factor for cardiopulmonary and lung cancer
mortalty.

JAMA N003.2E7:1132- 1040 WWW Jame. om
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AQI Breakpoint Definitions

CO 8hr SO, 24hr NO, 1hr PM,, 24hr | PM, - 24hr
O, 1hr m) | O. 8hr m SO, 1hr m 2 2 10 25
3 1hr (ppm) O 8hr (ppm)| 5y |32 20T P ) epm) | (oimy) | (ugime)
0-50 REE 0-0.059 0-4.4 0-0.035 REE 0-0.053 0-54 0-12.0
51 - 100 REE 0.06 - 0.075 45-9.4 | 0.036-0.075 RAEE 0.054-0.1 | 55-154 |12.1-35.4
101 -150( 0.125-0.164 | 0.076 - 0.095 | 9.5-12.4 | 0.076-0.185 RAERH 0.101-0.36 | 155-254 | 35.5-55.4
151 —-200( 0.165-0.204 | 0.096 - 0.115 | 12.5-15.4 | 0.186 - 0.304 AERE 0.361-0.64 | 255-354 |55.5-150.4
e 150.5 -
201 -300| 0.205-0.404 | 0.116 - 0.374 | 15.5-30.4 REE 0.305-0.604| 0.65-1.24 | 355-424 250 4
o e e 250.5 -
301 - 400 | 0.405 - 0.504 AERE 30.5-40.4 RAEE 0.605-0.804| 1.25-1.64 | 425-504 350.4
e e 350.5 -
401 - 500 | 0.505 - 0.604 AERE 40.5-50.4 REE 0.805-1.004| 1.65-2.04 | 505 - 604 £00.4
500+ REE REE REE REE REE REE 605 - 4999

999.9
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A7 103& PM,: p #ip| 2k & 39 E 5 26.98ug/Nm?s » g

BAZEWHORE#18% » &3 (% &> 12ug/Nm3
bede 1 8 2 F & F % 15ug9/Nms > PM2.5",$ 309 =
Booh e Rk BARSLE AT A B R 1
I ~ARBER 2 BEIEST RS

* - EPHISFRIBERIRER TR EUIE

| #=F | PMo | _PM. ] SO _NO,___| _Cco | O

ug/m3 ug/m3 ppb ppb ppb ppb
60.90 34.94 3.64 19.51 0.57 48.06
61.17 35.38 3.76 19.02 0.56 49.34
59.77 35.56 3.53 18.10 0.51 46.83
60.80 36.52 3.49 18.49 0.49 51.53
57.29 34.09 3.46 19.03 0.51 46.93
55.60 34.73 3.31 17.58 0.47 47.61
51.34 30.60 2.89 16.73 0.46 47.81
51.74 30.64 3.14 15.86 0.44 48.39
52.07 26.98 3.12 15.60 0.43 47.90
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