
AGENDA ITEM #16 
November 17, 2009 

Public Hearing 

MEMORANDUM 

November 13, 2009 

TO: 	 County Council 

FROM: Amanda Mihill, Legislative Analyst(YfUltkuJ 
(jo Glenn Orlin, Deputy Council Staff Director 

SUBJECT: 	 Public Hearing: Resolution to adopt Board of Health Regulation requiring a 
health impact assessment for major road projects 

A resolution to adopt a Board of Health Regulation requiring a health impact assessment for 
major road projects, sponsored by Councilmembers Trachtenberg and EIrich, Council President 
Andrews, and Councilmembers Navarro and Ervin, was introduced on September 29,2009. A 
Health and Human Services (HHS) Committee worksession will be scheduled at a later date. 

This Board of Health regulation would require the Department of Health and Human Services to 
conduct a health impact assessment on each major road project. In this regulation, major road 
projects mean any new road or improvement of an existing road that (a) adds vehicle capacity or 
improves transit service on a road classified arterial or higher; and (b) is within 1,000 feet of a 
master-planned sensitive land use. The Board of Health regulation would take effect January 1, 
2010. 

Attached on ©4 is an article promoting the benefits of conducting health impact assessments. 
Attached on ©7 is an article identifying some of the negative health effects of vehicle emissions. 
Additional background information on this subject is in the Council staff packet from the March 
24, 2009 Council discussion on the health effects of air quality near major highways.l 

This packet contains: Circle # 
Resolution adopting Board of Health Regulation 1 
Health Impact Assessment: A Step Toward Health in All Policies 4 
Potential Health Effects Associated with Residential Proximity to 

Freeways and Primary Roads 7 

I Agenda item #8. 
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Resolution No.: 
Introduced: 
Adopted: 

COUNTY COUNCIL 

FOR MONTGOMERY COUNTY, MARYLAND 


SITTING AS THE MONTGOMERY COUNTY BOARD OF HEALTH 


By: Councilmembers Trachtenberg and Eirich, Council President Andrews, 
and Councilmembers Navarro and Ervin 

Subject: 	 Board of Health Regulation requiring a health impact assessment for major road 
projects. 

Background 

1.· 	 County Code §2-65, as amended effective August 10, 2000, provides that the County 
Council is, and may act as, the County Board of Health, and in that capacity may adopt 
any regulation which a local Board of Health is authorized to adopt under state law. 

2. 	 Maryland Code Health-General Article §3-202(d) authorizes the County Board of Health 
to adopt rules and regulations regarding any nuisance or cause of disease in the County. 

3. 	 On {date} the County Council held a public hearing on this regulation. As required by 
law, each municipality in the County and the public were properly notified of this 
hearing. 

4. 	 The County Council, sitting as the Board of Health, finds after hearing the testimony and 
other evidence in the record of the public hearing that requiring a health impact 
assessment for major road projects is necessary to protect the health of County residents. 

Action 

The County Council for Montgomery County, Maryland, sitting as the County Board of 
Health, approves the following regulation: 
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RESOLUTION No. 

Health Impact Assessments for Major Road Projects 

(a) 	 Definitions. 

(1) 	 ''Air pollutant" means: 

(1) 	 carbon monoxide; 

(2) 	 nitrogen dioxide; 

(3) 	 benzene; 

(4) 	 1,3 butadiene; 

(5) 	 particulates (PM 1 0); 

(6) 	 fine particulates (PM2.5); 

(7) 	 ultrafine particulates (PM. 1 ); and 

(8) 	 any other EPA-regulated air pollutant that the Director finds is known or 

suspected to be toxic or carcinogenic. 

(2) 	 "At-risk population" includes: 

(A) 	 individuals under 18 years of age; 

(B) 	 individuals 65 years ofage or older; 

(C) 	 women aged 18-45; or 

(D) 	 individuals with respiratory disease, cardiovascular disease, diabetes, or 

another disease that would make them more susceptible to harm from air 

pollutants emitted by motor vehicles. 

(3) 	 "Design year" means approximately 20-25 years after a major road project is 

anticipated to be open to traffic. 

(4) 	 "EPA" means the United States Environmental Protection Agency. 

(5) 	 "Health Impact Assessment" means a combination of procedures, methods, and 

tools by which a project is judged in terms of its potential effects on the health of 

the at-risk population and the distribution of those effects in that population. 

(6) 	 "Major road project or project" means any new road or improvement of an 

existing road that: 

(A) 	 adds vehicle or intersection capacity or improves transit service if that 

road has a classification of arterial or higher as defined in Chapter 49-31; 

and 

(B) 	 is within 1,000 feet of a master-planned sensitive land use. 
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RESOLUTION No. 

33 (7) "Sensitive land use" means any land use with a high proportion of the at risk 

34 population, including: 

35 (A) parks; 

36 (B) schools; 

37 (C) daycare centers; 

38 (D) senior housing; and 

39 (E) hospitals. 

40 (b) Health Impact Assessment required. The Department of Health and Human Services 

41 must conduct a health impact assessment on each major road project. The health impact 

42 assessment must be conducted: 

43 (1) during Facility Planning - Phase I for a County major road project; and 

44 (2) during project planning for a State major road project. 

45 For a County major road project, the Council must receive and review the Health Impact 

46 Assessment before Facility Planning - Phase II begins. 

47 (c) Contents of Health Impact Assessment. The Health Impact Assessment must: 

48 (1) develop a baseline of background exposures of air pollutants for the design year 

49 of the appropriate project; 

50 (2) model projected emissions of air pollutants from vehicles using the project for the 

51 design year of the appropriate project; 

52 (3) model the likely dispersion of air pollutants from vehicles traveling on the project 

53 for the design year of the appropriate project; 

54 (4) quantify the cumulative public impacts of exposure to air pollutants from motor 

55 vehicles on the project for the design year of the appropriate project; 

56 (5) quantify the potential risks to at-risk popUlations in the sensitive land uses within 

57 1,000 feet of the project for the design year of the appropriate project; and 

58 (6) make recommendations that promote health benefits and minimize health risks. 

59 (d) Applicability. This regulation applies Countywide. 

60 (e) Severability. If the application of this regulation or any part of it to any facts or 

61 circumstances is held invalid, the rest of the regulation and its application to all other 

62 facts and circumstances is intended to remain in effect. 

63 (f) Effective Date. This regulation takes effect on January 1, 2010. 

o 
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Health Impact Assessment 
A Step Toward Health in All Policies 
Janel Collins. PhD 

.I('ffl:e~~:~~l'l~I~,~~I), Mf'iT~'" 

F
OR THF PAST f DECADES. THE ENVIRO:--lMENTAL 1M· 

pact statemen. t lEIS) pm.c.C'SS has b.~en lls~d t.(1 as­
sess the envlfonmemat effects of major projects and 
policies thaI involve feden\! funds, sllch as design­

ing highways, altering waterways, extracting resources OIl 

federnllands, and sCHiug Corporate Average Fuel Economy 
standards..Cr<:'• .lt:d under the National Environmental Policy 
Act of 1969, [1:>5 do not determine policy hut rather en­
sure ThaI stakeholdcrs have fun information about unin· 
tended environmental impacL'> before reaching a decision. I 

of 	 By evaluating altermnlve proposals and the.ir relative fisks 
0­

OJ! 	 and hmefits, an EIS helps decision makers choose f:lptions 
Il,,\( promote favorable outcomes and milja:lte adverse en­
vironmental ctmsequences. t:> 

A nawral extension of this work is lhe use or health"' impact asse.<;S1l1cnt (IlIA) to examine the effects that a 
polky. program, or project may have on the healtho/' a 
popuhnloll, An BfA is dcHned as ":\ combination of pro­
ccdur~s, methods and tools that systclllilttcally judges the 
potenual, and sometimes uUiult.:ndcd, effects of a polil'y, 
plan, programme or project on the health of a population 

r;.;j! and lhe di~tributjon of those effects withi.n the populn­
:11· tW[l, filA ldemifics appropriate <lCtion.s to manage those 
up 

dfccts.Most health profe$siQnais are prob,lbly more12 

familia~ with ElSs and (heir intent and usage than with 
BIAs. 'tel there has been a movement to adopt HL~ in 
pllblic policy settings and legislation and in a recently 
emerging health policy Iit!."nlture that describes and advu­
cates for thiS process. !'lIAs offer great pi.ltcmial for pro­
motmg healt.h by encouraging det.isions that protect and 
enhance health .m<1 health equity. >.1 

rhere is increasing recognition that many contempo­
rary health issues arc profoundly infiuenced by factors 
outSIde the traditional realm or health and health care. 
factors such as literacy, poverty, employment. and fac· 
15m contribute to disparities in life expectancy as wen as 
to health-related quality of life. Concerns about how to 
address these facwrs have led (() a focus on "health in all 
policies:' in which polides in sodal sectOrs sllch as trans­

portation. housing, employmem, .and aglicuiture idealLy 
would contribute ~o health and healtl; equity, An: HIA 
offers a vehicle to make these health effects explicit. 
l.!nf(~rtunatdy, the evaluation of healLh effects in policy 
makmg has been slow [0 lake hold. 

The United States lags behind many European nat1'..l[ls. 
Canada, and ot.ner countries in the use of HIAs.1.:I This 
situation is somewhat sLIl-prising. glyen that LIS environ­
mental policy explicitly requires the examinati!)tlof 
health effects as part of the National Environmental 
Policy Act. Although most EISs. in the United State:; 
incorporate little abom health effects, experience in Cali­
fornia and Alaska has demonstrated Ihal a wide range of 
he:,l.!th effects can be succcssfully imcgrmco into the EIS 
procc5S.' 

Be,yond increasing attention to health OUlcmnes within 
EISs, the potcmial applications ofHlAs 4irc dearly evident. 
Por example, although air pollution and .injury p~eventiOn 
are often considered in major transportation projects, the 
influence of road design on physical activity and obesity is 
not. An HL-\ that recommends the addition of pedestrian 
and bicycle facilities ("comple[e streets") to a transporta­
tion plan would contribute t() a built environment that pro­
motes rhe public's health. 

The agriculture sector seeks to maximize productivity, 
meet nmsumer demand, and sustain livelihoods. fn:ml a 
I:Clllth pt:.rspective, ~!;'TICultural policydetermint!s food quau­
tHy, qualIty, and pnces that directly alTcct consumption par­
H:.rns and therefore affect bealth.6 HL,\s c0uld be used to ex­
amine the health effects of proposed agricultural policies, 
such as ones that enhance production ofenergy-dense. nu­
tdem-poor foods that contribute to the increasing ohe...it)· 
epldenuc. HL~ of proposed zoning plans. which would con­
trihute: to decn:ased density of bst-foQd and liquor ston~s 
or increased denSity of restaurants and full-service grocery 
stores, espedally in 1000-incotneareas, could result in cb.mges 
that better promote helilth, 

In education, a timely HV\ might have reduced the in­
advertent dfects of the No Child Left Behind le,e,islation (lTI 

physical education programs and healdl currk-Illa bI' pro­
'"."""""""""",..,....."""""""-" ..~.-~'''',,........... ' ..'''',,--.~.-.-~,~",,"-.,,""'---~---.-,,''''------. 


Author Affiliations, National C~nter for thtonlC Disease I'reventio>1 and Health 
~romotl()n> Centers for Dj:;eilSe Control aod PI'\!\lclrtlcfl, Atlanta. Coorgla (Dr Col, 
hns); and Emory Global Health In.tiMe, Emory UniverSity. Manta lOr KQpfdn). 
Corresponding AllthOr. Jeffrey P. Kaplan. MD. MPH, Emory GI()h~1 Ht'lillth Inll,­
t~tr. Emory UniverSity. 1599 Clifton Rd NE, Sle 6101, Atlanta, GA 30322 (jki:!plan 
@"n1ory.edu) . 
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CUMMENTARIES 

viding alternat.e scenarios for achieving the de!>ired educa­
tional outcomes while simult.ancously prottwting health. A 
prospective HIA of proposed sites for k1\.:al schools could 
recommend locating nC\'I' schools ~lLsites thar have low lev·· 
ds of noise. and air pollution and that have features that en­
courage children to walk or bicycle to school (including the 
constructi.on of safer street crossings near 5\.:hooI5). 

In commerce, an HIA ofproposed domestic and interna­
tional trade policies affecting the price and availabi1ity of 
tobacco could recommend policy modifications to reduce 
tobacco usc and lts adverse health COl1sequcnce.5. HTAs could 
thus help national policymakers consider the relative costs, 
benefits. and risks of tobacco as an agricultural product and 
export crop and as a ttlxic risk factor for poor health out­
comes and increased he.lIth care wsts. 

Although the potential applications arc. expansive, in­
creasing ~vidence of the effects of 11IAs on dcciston~ 
making U1<1kes this stratet,'Y compelling.)·t The TAIILEhigh­
lights selected H1As in the United States and outcomes 
associaled \\>ith those efforts. H1As can make an irnpClrtanr 
comribution to social eqUity and the eUmination or health 
disparities, especially when community input Is incorpo· 
rated into (he planning, condtKt, and communicmions pro­
cesses of BIAs. J 

Several pieces or curreUl federal legislation have impor­
tant implicati.ons for health. The Food, Conservation, and 
Energy Act of 2008 (l'ub L No. llO~2H, also kno\vn as 
the 2008 US farm BUO' was enacted in Junco 2008 and 
addresses crop subsidies.that influence food prices, ntHri,. 
lion programs such as the Supple.mental Nutrition Assis­
tance Program Uormerlyknown as the federal Food 
Stamp Program>- and f,.loci accessibility. The tr:msporhl­

lion bill to be considered for reauthorization in this COIl­
grcssion:.ll session addresses support for roads and their 
design, biq'c1e paths, and public transportation-all of 
which are integrally involved with physicaillctivity and 
injury prevention. The Child Nutrition and WIC .Reau­
thorization Act of 1004, sel to expire in September 2009, 
deals wit.h tllc school breakfru;t and national schoolltmch 
programs, the summer food service program, the child 
and "dull care food program, and the Special Supplemen­
tal Nutrition Program for Women. Infants. and Children 
(WIC),g IHAsare urgently needed to examine these bills 
for [hell' likely effects on health. 

Health is detennined not only by genetics and personal 
choices but also by poliCies and e.nvil'Onmcntal factors. 
Public health and medicine need to engage more proac­
tively in policy dedsions. and HIAs provide a great vehkle 
for doing so. In addition, greater awareness and use of 
HIAs could be achieved iflegislawrs, funders, donors, and 
foundations would incorporate HIAs in [he planning of 
projecL'i they support. FOI' example, the World Bank 
reqltircs HIAs as part of thcir large development cfforts,9 
and bills encouraging or requiring the usc of HIAs have 
been introduced at the federal level as well as in a number 
of 5tates.lU The challenge ah~ad is to incrt'~lse the delmlUd 
for the routine use Of HIAs, both within and D1Hsidethe 
EIS process, and to increase the capacity of health profe.."l­
stonat.:; and olhers to conduc.t HlAs. To promote thi<; goal, 
the Robert Wood Johnson Foundation. with the Pt:w 
Charitable Trusts, will launch a national initiative in fall 
2D09 to demonstrate the value of HlAs as a tool w provide 
polkymakers \\--ilh the information they need to make 
decisions that improve health. 

Location and 
... _~"•. _'...... ___'.'_....__... _ .•... w __.".w_"'__._..•..•.......... _~_te_... _.w..•__••...•._.____...._______ •• __ ~~::.equen.!..OutoOI11~.~__...__~_.~___..•. 

San FrofldllOO, CA. HIA contributed to rhe pasS<3ge or local IMng '.vege and minimum wage ordinances and to 
_~u~ ~»·"'.... __...m ___ __ ._e ___.' 1999.___.,_~!dI(~2.t~~I~~.?!t~~~:!..'~~1~i~ ~~r;::!l:!..9t.~I)?ijc•.f:!eai~~.~!'.:'I!~9..~. 

Tnnit'l Pial.'" 110using Saf\ FranciSc;o. CA HIA lindings led city officials Ie require the developer 10 include a no-dispfacemenl 
re(le'J'JU:;prrt€trlt 200;3 altcmative, which prevented ltle diSplacement of ail existing !ow·fncom .. residents ;'\$ 

well as more roUtill!l participation Of the clly health department in !he local 
... flr"}\/j"?~~.!.n.r.~!~'1~.F.~~~~_ ~___~__ ....._..__.____..__.__.. _.__. 

NGlttleas! Nal,ol.11 Alaska, 2007 In part be\",ause of an HtA, the Bureau of Land Man~t subsequently witl·,drew 110m 
PetrOleum Reserve leasing some 01 the lan(1 tor which oil and gas development WOuld t~ve adverse~f 
oil arl(t gas affected the heal,ll of natlvtl populations and Instituted new pOllution moniLOring and 
~a8inQ pmurarn controls; on a larger scale. muttlple federal agencfes are r¥:!W accepting ht)aith 

conslder.;!!ions In the ~ral envlronmentlill impact slalament process bolD 'l'Iltlllf1 
Afaskil and in othe.. regions 

Low.,..---·---··----~linne"poli:3:MN~- HIA;;;~r;:;;;;-;:~liC;;;;;-h~p;j-iii;i:.oj;;tn:iaragerobtain ~...;d-;;Si~ian';.d bicycle --~-
....::':!(jev."l'~'E~nt_.. __......3'O.9i.... ...... _.~.__~pr~Elfl19('~~fo~ this lOW-income urb.an eorridor_.___..__._____._.~__ 

Taylor Er:ergy ('..enter Florida, 2007 Tha dev.efopment authority accepted HIA rscommendatlons about hiring minorities and 
coal- fired power plant prollidlng health bena/lts: theprojec! was later cancellea because of cYmale change 

coocenlS __~ ....... ___ __ ., .. .,....,. .-.-.""',, ...,,"
,~__. ......_"""..._~.__.._ _~ ,,~ ..._. _." ,~", ____,".,. __. ,....._ ...~~""_~,,"'____···_~"'n 
BeltLme t!ansil. trails. Atlanta, GA, 2007 The prOjeCt runding advisory committee approved uslng HlAs as a r.o..ctc>( in ~cting 

and pr{»~..,"___ __._~. .._._...___ ......._._...~p..2.¥I...!:_.f?r.._~.e.e,::i~~.::~r;::P.':~.~ of t~..~2.8 bUnc;nyrojoot • .,__....~__ ____ 
City of DecatLII" Communi!y Decatur, GA, 2007 The City ac.::epled the HIA recommandalions 10 mal<:e infrastructure imprO\lements and 

TranSportatiOn Plan hirod a comm,lflity health planner to work On acti'lelMng Issues across departments 
"-A.:1~P;;~j ImmD;;;;;b;;;;;-~i~--;-A-;;;~;;;;!Hi;\.;, '~;~~I.)t.,iJirltha i:;;;;~s~~: Jr:Cllld~,;;p!!nor:!\; updates. IS avaitaele fn:lm /hQ UCLA"H;Qijn Impact Aose';"frnntc.,ar· 

ing!lo\....., lilarrillg ilnd "'formatiol1 Center. " A (J;;r.:maGE! 01 HlA.~ ccmpkl«ltJ j" 1':1"""" 3f1.:1I)/SUWh"fll..is ov,liIubie from tl1e AsscciatlCfI 01 Pub1lc HIlanh ObH'!f'JiltO'1l!S." 
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Integrating Clinical Care 
and Com~unity Health 
Delivering Health 

H 
niz:ttions require timeiy delivery.School.immunitation re­
quirements. outreach programs, up-to-date schedules, re­
minder systems. financial incentives, :md education made 
it possible for clinicians to ensure those vaccines were dec 

F.ALTH CARE '\~D PUBLIC HEAUH PROI'!:'5S10NAU; IN livered. Employers and others look dehvery of influenza vac­
the United S.tates can look at their achievCI1.1cms cination to work sites and community localion.'l; Registries 
ave.r the last century with pride. Increasing the were cfealed, immunization rates were tracked, and feed­
lifespan of Anu:ricans by almost onecthird of a b'lCk was provided. 

year each year over all entire century is an enormous and As strategies for cOlltmlUng fobacco, h~'Pertcnsion, and
unprecedented accomplishment. The virtual eliminatiou of hyperlipidemia emerged. clinicians collaborated with pub­
many childhood illnesses, control or cardiovascular disc lic health officials on educ:;ation programs; screening; phar­
ease and stroke, effective 1n..':3tment or pneumonia, and n~­ maceutical management; and tobacco prevention, cessa­
dllction.5 in infant tnort<llity exemplify the remarkable tion programs, and policies to reduce list. New initi<ltives 
progress made. Along\\>ith changes in the social and physi­ in urban phtnning and mass transit that encourage walking
cal detenninants i,)f health, these improvements are often and bikjng complement school and employer-based pro­
attributed either to application or better medical knowl­ grams to enhance physiClI activi.ly. 
edge or to public health acti()ns, but have rc-J.lly reqUired Although much progress ha.<; been mndc, tobacco. physi­
bodl_ cal inactivity, poor die.t. alcohol, and substance use remain 

Public health professionals generally think abollt how to the highest ranked c.auses of death today. Microbial agents. 
impmve health at a p(Jpul.uion level, whereas clinicians gen­ toxins, motor vehide crashes, firearm injuries, and harm­
erally addrcs'i the needs of indi viduals. Thest: streams .con­ rul~exual behaviors also continue totake an \mnecessary
verge in systems or clinical care and arc also embodied in 
population health principles of m~asuremem, system change, Author Affillatfons: los }I.ngeles County Department of Public Health (Drs Field· 
and a(countabihty. For example, safe and effective immu- ing and Teutsch) and Schools (If Public Health and Medidne, Uni'ler>1ty of Clii· 

fornia Los Angeles (Dr Fielding), Los Angel!!'!, 
Corresponding Author. SIeve" M. Teut:sch. MO.,.MPH. La; Angele'! County Ot!­
partmenl 01 Public Health, 313 N Rgueroa St, Room 7IJB.losAnS';I€s,CA 90012See also 315 and 320. 
Meutsch@ph.lac()unty.gov). 

JAMA, July 1'), 200'~-y;,1 ]01., No) 317 

@ 
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Abstract 
 This review presents epid~iolo~c evidence of adverse 
health effects associated with.residtntial proximity to traffic. 

Of the 29 peer-reviewed studies that met the authors' -defined criteria, 25 reportell-statisti­
cally significant associations with at least one adverse health elIectatt'Os5-li broad rulge 
of exposure metries and diverse geographical locations. SRecific pollutants fontrihnting to 
the associated health effects could not; however, be identified, and uncertainties existed 
because of the lack of individual exposure assessments that could rule ont confounding 
by other factors. Improved exposure assessments and future studies should be considered 
for better identification of contributing pollutants and mechanisms of action. In the mean­
time, additional policies, additional regulations, and improved land use and urban plan­
ning can better protect the public and limit exposure, especially for vulnerable populations 
such as pregnant women, children, and the e1deriy. 

Introduction 
D'..!nngLl-te 1970s and 1980s, environmental 
regulations substantially reduced emissions 
from industry and stationary sources. Auto­
mobiles and other road traffic (mobile sources) 
became the most prominent contributors to 
urban air pollution in many areas of the United 
States (U.s. Environmental Protection Agency, 
1994). Traffic emissions include nitrogen ox­
ides (NO), carbon monoxide (CO); volatile 
organic compounds (VOCs) including ben­

{PARs), and metals can adhere to traffic-gener­
ated particulate matter(Oberd6rster, 2001). 

ViCkie L Boothe 
Derek G. ShendelL D.Env, M.P.H. 

Adverse health effects have been associ­
ated with resident"'l proximity to -tTaffic. 
Traffic constituents potentially affecting 
health include ultrafine (PMo,l) and fine 
(~'~2."5') pan~cles, which can _penetrate deep 
into thdungs (Oberdorster, 2001) and have 
been associated with respiratory, pulmonary, 

..and-cardiovascular morbiditY and mortality 
(Brunekreef &: Holgate, 2002~ Dockery200l; 
Pope, Burnett. Thun, Calle, &: Kerwski, 
2002), Exposures to traffic-related PM and 
CO have been associated with adverse birth 
outcomes (Ritz, Yu, Fruin, Chapa, Shaw, &: 
H-arris, 2002; Ritz &: Yu, 1999; Ritz, y~ &: 
Fruin, 2000), which may lead to increased 
childhood morbidity and mortality and in­
cre-..sed- risk-of- hypenerrston-and coronary 
hean disease in adulthood' (Barker, 1995; 
Osmond &: Baker. 2000). Diesel emissions 
have been associated with effects indud­
ing lung cancer (Lloyd &: Cackette, 2001; 

Studies characterizing distributions ofM...am:lerly, 1990; Sydbom, Blomberg, Parnia,. 
fresh vehicular exhaust documented that 
concentrations were higher near roadways 
but diminished to near background levels 
within 150-300 meters (m) {Gilben, Gold-
berg, Beckerman, Brook &: Jerrett 2005; Zhu, 
Hinds, Kim, &. Sioutas, 2002; Zhu, Kuhn, 
Mayo, &: Hinds, 2006). The steep declines 
in concentrations were attributed to evapo-

Stenfors, Sandstrom, &: Dahlen, 2001) and 
pulmonary/respiratory disorders (Nel, Diaz-
Sanchez, &: Li 2001). In addition, traffic 
emissions contain many known and suspect­
ed carcinogens. Because of their potency and 
high concentrations, most of the cancer risk 
has been attributed to benzene, 1,3 butadi­
ene, and particle-bound PAHs (Rosenbaum. 

-.__~~a~~~·~··~~~~~~~~'~~~~~~~~~~wu~~~~mru~ru=~~~~~~wa~~~~~==~ 
(PM). In addition, toxic air pollutants including dispersion, and coagulation (Zhu, Hinds, 
aldehydes, polycyclic aromatic hydrocarbons Kim, Shen, &: Sioutas, 2002). 

1999), Chronic benzene exposures have 
been linked to both structural and chromo­

@) 
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Research on Traffic Proximity and Parent-Reported Adverse Respiratory Effects-Key Results 

llis',ll;lICe and daily 
traffle 

•Postal code dis­ 150m ·1·QiuC(PlDD~OCiO 1.16 1.02-1.32 
lance and veTiiclasl' vehicleslday 

Janssen et 20 city 7-12 year olds Parent-reported Residential Parent-reported 500m 2.57 1,OG-6.58 
al,2003 districts, (2,083) wheeze, nasal' distance to truck conjunctivitis 

Neiheriands symptoms, lung traffiC; trucksiday Parent-reported itchy SOOm -2;08· 1.2~5.5B 

Nicolai et aI., 
2003 

Lewis et aI., 
2004 

Gauderman 
el aI., 2005 

Ryan etal., 
2005 

Notes: 

Munich, 
Germany 

United 
Kingdom 

10 of 12 
SouttJem 
california 
Communi­
lies in me 
Children'S 
Health 
Study 

Cincinnati, 
Ohio 

4-6 year olds 8. 
9--11 year olds 
(7,508) 

4-6 yrolds 
{11,562) 

. 4th graders (av­
erage age =10 
years) (208) 

,,1 year old 
(622) 

function, conjunc­
tivitis, itchy rash, 
Vror,ch1lis asthma, 
hay fever, eczema, 
allergy 

Cough, current 
1lSIhma wheeze, 
lung function, 
bronchial hyper­
reacl]vily 

Self-reported 
wl1eeze, asthma 
prevalence, medi­
cation use 

•Self-reported 
wheeze, asthma 
prellalence, asthma 
medication use 

Parer.!-reported 
wheeze 

Relative risk (RR) OyC!Jl11lWjson with low- or no-exposure categpnes. 
N/A = not available (Le., not reported). 

i Average daily traffic 
. count & distance to 

Iresidence 

Residential dis-
lance to main road 

Residential dis-
lance to freeway. 

Residential dis­
tance to freeway, 
state route with 
speed >50 mph; 
bus or state route 
with speed <50 
mph 

Methods 

rash 

Parent-reported 
asthma prevalence 

Parent- reported 
wheeze 

Parent-reported 
wheeze with exercise 

None 

Parent-reported 
wheeze 

sOm 1.67 1.07-2.58 

50m 1.62 1.62-2,27 

SOm 1.79 1.05-3,05 

SOm >99,500 1.67 1.07-2.58 
vehicles/day 

SOm >99,500 1.62 
I 

1.62-2.27 
vehlcies/day 

150 m N/A No statistically significant 
results 

150m NfA 1.89 1.19--3.02 

1"50 m NIl( 1.59 1.06-2.36 

150iTI 

400m 

100m 

100m 

I 

I 

somal anomalies in humans and increased 
incidence of leukemia in individuals occu­
pationally exposed (Finkelstein, 2000; Pax­
ton, 1996; Rinsky, Smith, et aI., 1987; Rinsky, 
Young, &: Smith, 1981). 

This paper summarizes available scientific 
findings published in peer-reviewed journals 

defined residential proximity to traffic from 
January 1999 throughJune 2006. 

Voiume 70 • Number 8 

An electronic search was performed on 
PubMed. Search terms included ~traffic" and 
"traffic emissions" in combination with any of 
the follOwing terms: "asthma," 4 adverse birth 
outcomes," "birth weight," "childhood cancer: 
.=..mortality," and "health elfects.~ A total of 139 

idemiological studies defined residential prox­
imity to traffic met specific inclusion criteria, 

Fifty-four records were excluded because they 
were exposure characterizations or assessments 
and did not address health effects; 26 were 
based on exposures in settings other than resi­
dences, such as workplaces or schools; 16 were 
based on air pollUtion monitoring or modeling; 
eight were risk assessments; three were ani­

should be noted these criteria excluded some 
important studies conducted since 1999, such 

I
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Research on Traffic Proximity and Self-Reported Adverse Respiratory Effects-Key Results 

Self-reported 
SO;S-±-l2.8 persistent wheeze. 
yearsolcl chromc cough. 

, £,628-­ , chronic phlegm 

Heinrich et East Ger­ 1&--79 year olds Self-reported Self-reported chronlC­ 1.36 1,01-1Jll 
ai..2005 many (6,896) wfJee!:e. nocturnal bronchitis 

coughing, current 
asthma, hay fever. 
chronic, bronchitis. 
allergic sensaiion 

Schikowski Dortmund, Women 54-55 . Frequent cough. 
years old (4,757) Ichrcnicbronchitis, 

Self-reported COPO 100 m 1.79 1.06-3,02 
et,al..2005 Duisburg, 

Essen, COPO. forced Self-reported Ire-
Gelsenkirch­ 16xpiranwlvcl~me, q.rent cough 
en, & Herne, forced vita! capac-
Germany ity 

Venn et al., 21 districts Children and Self-reported Residential distance Self-reported wheeze 
2005 Of Jimma, , adults wheeze, rhinitis, to road and density 

Ethiopia eczema, dust mite of vehiclesl12 hours 

McConnell et 13 Caiiiornia 5-7 year aids Self-reported ReSidential distance 
al.,2006 communities (4.762) asthma prevalence, to freeways, 

asthma medication highways, & arterial 
use, wheeze roads 

Notes; 
RelatiVe risk (RR) by comparison wtlh Iow- or no-exposure categories. 
N/A =not availahle O.e., no! reported). 

100m I >10,000 ve­ 1.24 1.03--1.49 
hiclesiday 

150m 653 vehicles per 1.17 1.01-1.36 
12 hours median per 30 m 

as that by Wilhelm and Ritz (2005), whlchused 
residential proximity to central-site ambient­
air-monitoring stations to evaluate potential as­
sociations between adverse binh outcomes and 
traffic-related pollutar.ts. 

Literature Review Results 

.. Respiratory Effects 
Nineteen studies evaluated residential prox­
imity to traffic and respiratory effects. The 
results for studies of parent-reported respira­
tory effects are summarized in Table la, those 
for self-reponed respiratory effects are sum­
marized in Table Ib, and those for physician­
diagnosed respiratory effects are summarized 
in Table Ie. Of the 19 studies, 10 examined re-

coughs, and chronic phlegm; four examined 
indicators of asthma severity including hos-

pital'iz-ati.Q'i'IS-and doowr visits; and six inves­
tigated the relationship between residential 
proximity to traffic and prevalence of asthma. 

Seven of the 10 studies examining self-or 
parent-reported respiratory symptoms report­
ed statistically significant associations between 
proximity to traffic and wheez.e (McConnellet­
aL.~2006; Garschick, Laden, Hart, &: Caron, 
2003; Gaudennan et a1., 2005;" Nicolai et aI., 
2003; Ryan et at, 2005; Venn, Lewis, Cooper, 
Hubbard, &: Britton, 2001; Venn, Yemaneber­
han, Lewis, Parry, &: Britton, 2005). Persistent 
or current wheeze was found to be associated 
with residential proximity within 50, 75, and 
150 m of busy roads (McConnell et aI., 2006; 
Gauderman et aI., 2005; Venn et aI., 2005; 
Garschick et al. 2003; Janssen et al. 2003; 

ell and co-ambors 

and. between 75 and 150 m hlil:t no!; fop-resi­
dences at distances of 150-300 m or greater. 
Heinrich and co-authors (2005) reported 
only marginal increases in wheeze, nocturnal 
coughing attacks, and my-:fever in a group-of 
East German adults with self-reported residen­
tial proximity to traffic. Lewis and' co-authors 
(2004) reponed no statistically significant as­
sociations between residential proximi.ty to 
traffic within 150 m and self-reported asthma 
prevalence, medication usage, or wheeze in 
children in the United Kingdom. 

Results were mixed for five studies examining 
associations between proximity to traffic and 
respiratory-related doctor visits and hospitaliza­
tions, In a study of San Diego children. English 
and co-authors (1999) reported that doctor vis­
its forJiSilima were ass 

(2006) reported statistically significant asso­ tyat the second qUintile (5,500-9,000 car:Jday) 
ciations for residential proximity within 75 m and 95th percentile (>41,000 car:Jday) (j) 

Apiil200S •Journal of Environmental Health j:; 
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Research on Traffic Proximity and Physician-Diagnosed Respiratory Effects-Key Results 

5;14 year 01 ds wI Asthma prevalence 
asthma (5,996) Iand. astbma.lloclDr 

visits 
1.28-6.91 

Wilkinson et S-:~ 4 year aids Asthma-and Postal code centroid' None 150m 
l·aL,1999 w/asthma & respiratory illness distance to road 

: London, respiratory 11I- hospitalizations and peak hourly I
i England nesses 1992-1994 traffic vehicles/hour 

et aI., Erie County, ,;;14 year olds wI Asthma hospital. Average vehicie Asthma-hospital. '200m >4,043 vehicle 1.93 1.13-3.29 
Z002 New York asthma (417) admissions miles traveled & admissions 

distance to resi-
dence 

Residential distance Asthma hospital 
to heavy truck admissions 
traffic 

lwebuga- : 16 ZIP 218 yr olds Asthma hospitaliza- Pre- and post- . None 
Mukasa et codes near (13,910) lions and outpatient NAFTA traffic 
at, 2004 Peace visits 1991-1996 volumes 

Bridge on 
U.S.lCanaaa 
Border 

Zmirou at aI., France 0-3 year aids Diagnosed asthma Ufetime average Diagnosed asthma 
2004 (434) inCidence, asthma time weighted incidence 

prevalence traffic density 
(vehicleslmeter') 

Gordian et Anchorage, 5-7 year aids Asthma prevalence Average daily traffic Asthma prevalence in 
aL,2006 I Alaska (756) per meter vehicle children with no tam-

within buffer around ily asthma history 
residence 

Smargiassi et Montreal, ",60 year aids Respiratory hospi- Residences along Respiratory hospi- NlA >.3,160 
al.,2006 Canada (35,309) talizations roads and density talizalions compared vehiclesl3- hour 

of vehicles during to other diagnostic 
3-hour daily peak 

Sugiri eta!., East & West 5-7 yr olds Total lung capacity, Totlliung capacity 
12006 Germany (2,574) airway resistance 

Airway resistance 

Notes: 
Relative ris\( (RR) by comparison with low- or no-exposure categories. 
NIA", nol available ~.e., not reported). 

miles L'3veied 

200m ;,1"10 heavy 1.43 1.03-1.99 
trucks 

N/A NlA NO.sta!i..stica!ly..siynificant 
results 

300m >30 vehicles per 2.28 1.14-4.56 
day per meter 

100m 40,OOQ--llD,QOO 2.43 1.23-5.28 
vehicle meters 

>80,000 vehicle 5.43 2.08--13.74 
meters 

1.16' ! 1.06--1.31 

peak 

50m 216-214 kmlday 107 1.05-1:09· 

50m 

mean 

216-214 kmlday 
mean 

1.02 ! 1.00-1.03 
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550 feet (ft) of residences; this association was 
strongest for girls. Un and co-authors (2002) 
reponed increased nsk of asthma hospitaliza­
tion for children living in New York neighbor­
hoods with heavy truck traffic and increased 
traffic density within 200 m of their homes. 
Smargiassi and co-authors (2006) reported in­
creased risks of respiratory-related hospitaliza­
tions for older adults living in areas of Montreal 

.tl-, high tTallie ..erumes. Wilki:nsoo-imd--eo 
authors (1999), however, using a postal-code 
centroid within l50 m of a busy road, reported 

Volume 70 • Number 8 


no associatiorr between respiratory-related hos­
pital visits and residential proximity for school 
children in london. lwebuga-Mukasa and co­
authors (2004) also did not find a statistically 
Significant association for respiratory-related 
children's hospital visits when they examined 
the change in traffic patterns before and after 
implementation of the North American Free 
Trade Agreement (NAFlA) near the Peace 
Bridge Oft th~r. 

Four of six studies examining asthma preva­
lence reported statistically Significant findings 

with residential proximity within 75, 100, 150, 

and 300 m of dense traffic across geographically 

diverse locations including Alaska, California, 

and France (Gordian, Haneuse, &. Wakefield, 

2006; McConnell et aI., 2006; Gaudennan et 

aI., 2005; Zmirou et aI., 2004). 


Additional respiratory effects were report­
ed to be associated with residential proximity 
to traffic. Schikowski and co-authors (2005) 
rep 
ic obstructive pulmonary disease, frequent 
cough, and reduced lung function associated 

i 
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Traffic Proximity and Childhood Cancer Research-Key Results 

.aL, ,,;)00 leukemia 
Daily distance­

.weighted traffic 
density-vehicles! 
day anddislance to ' 

750 It 5.90 1.69-20.56 

residence 1--~;;;~--r;i50ft~500~i99!3-r2::04--'-lu5:ii::95:l\ Leukemia 750 ft 2.04 u)5=3.95~ 

Reynolds et 
.... i '1!'\!'\'1 
"I*.~ 

California l>1S-yr-OIOS wltn AU cancers,leuke-
. L-,illC'ei (0,;08) mia, gliomas 

Vehides per square 
mile and miles of 
mad per square 
mile within block 

of residence 

Ail cancers 

leukemia 

Crosignani et Varese Prov- :;;14-yr-olos Childhood leukemia Dislance 10 resi· Childhood leukemia 
a!.. 2003' inca, Italy with childhood 

, leukemia (120) 
I 

dence plus GaUne 
model 10 eslimale 
benzene concenira-

Steffen et al.. •Nancy, 
2004 ! Lille, Lyon, 

& ParIs, 
France 

:;;14-yr-oI08 
with childhood 
leukemia (567) 

Acute leukemia, 
acute non-lym­
phocytic leukemia, 
acute lymphocytic 
leukemia 

SelHeport"d expo­
sure to heavy·traffiC 
roads &neighboring 
business 

Acute leukemia 

Notes: 
Relative risk (RR) by comparison with low- 0( no-exposure categories. 
NtA = nol availailie (i.e., not reported). 

750 ft 8.28 2.09-32.80 

N/A 1.10' 1.01-1.1 9 
velliciesfsquare 
mile 

I'21':7::24.8 miles! 1 "' • .... 1.02-1.20-11 

square mile 

N/A 50S1-8530 v/m2' !.lS· 1.03:"1.35 

300m Benzene over 10 3.91' 1.36-11.27 
Ilglm3 estimated 
annual average. 

fJJA NJA No statistically significant 
results 

It r 
I 
~ t 

I 
I 

T 

I 

I 
I 

I 
with residential exposure to traffic within 100 
m for women 54-55 years of age in Germany. 
Sugiri and co-authors (2006) reported that 
residential proximily to a busy road of within 
50 m"Was-asseC:<lted with reduced lung func­
tion in a group of German children. 

Childhood Cancers 
The srudies that we examined augmemed scien­
tific evidence on potential associations between 
resident.i.alproximity to traffic and childhood 
cancers including acute non-lymphocytic leu­
kemia and acute lymphocytic leukemia. Three 
of four studies (Table 2) reported a statistically 
Significant association between childhood can­
cer and traffic exposure metties and residential 
proximity within 750 ft (229 m), 200 m, and 
300 m in Denver, Colorado; California; and 
Varese Province, Italy (Crosignani et ai., 2003; 
Pearson, Wachtel, & Ebi, 2000; Reynolds et a1., 
2002). Steffen and co-authors (2004) reported 

That study, however, v:.as one of the few rely­
ing on the participant's perception ofliving near 
heavy traffic rather than more objective traffic 
and exposure metrics. 

Adverse Birth Outcomes 
Three studies examined the relationship be­
tween adverse birth OUlcomes and traffic ex­
posure and reported statistically significant 
associations (Table 3). Maternal residence 
within 500 m of a major freeway in T'aiwan 
was reponed to be a Significant riskJactor.·fef 
preterm birth (Yang eta!., 2003). Wilhelm and 
Ritz (2003) reported that California mothers 
who lived within 750 ft (229 m) of the high­
est quintile of heavy-traffic roadways during 
pregnancy were more likely to have a preterm 
baby:. These researchers reported higher risks 
of preterm and low-birth-weight babies being 
born 'in the fall and winter to mothers living 
nearer the highest -quintile traffic denSity. An 

-I-.---3lan~associatiQn for self..reportt:d r!;5id£nrla 
imity to automobile repair stations and petrol by Ponce and co-authors (2005) further con­
stations bur not for exposure to heavy traffic. firmed the association between proximity to 

dense traffic and low birth Weight [or births 
occurring in the winter. 

Mortality Risks 
TI:rree- studies- examined the. relationship 
between residential proximity to traffic 
and mortality. Associations were reported 
for cardiopulmonary, stroke, and cardio­
vascular mortality in the Netherlands, the 
United Kingdom, and Canada (Finkelstein, 
2000; Maheswaran & Elliot, 2003; Hoek, 
Brunekreef, Goldbohm, Fischer, & van-den 
Brandt, 2002). Both Finkelstein (2000) and 
Hoek and co-authors (2002) reported statisti­
cally significant mortality risks for residences 
within 100 m of a highway (freeway) and 50 
m of an urban road. Maheswaran and Elliot 
(2003) reported elevated mortality risks at a 
distance of up to 1000 m from the centroid 
of the residential enumeration district. These 
findings were consistent with those of previ­

risk factor fOT premature mortality; more than 
50 percent of total PM emissions in ~ 

lV 
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Traffic Proximity and Adverse Birth Outcomes Research-Key Results 
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areas of ip..d:ustrialized countries have been es­
timated to come from traffic (Wrobel, Rokita, 
&: Maenhaut,..2000; Briggs et aI., 1997). 

Disrussion and Policy 
lmpli.:ations 
Of the 29 studies reviewed, 25 reported sta­
tistically significant associations between 
residential proximity to traffic and at least 
one ofthe following adverse health effects: 
increased prevalence and s.everity of symp­
toms of asthma and other respiratory diseas­
es; diminished lung function; adverse- birth 
outcomes; childhood cancer; and increased 
mortality risks. These associations were re­
ported across a broad range of exposure 
metrics ranging from self-report to sophisti­
cated mobile-source models, a wide variety 
of analytical designs controlling for diverse 
confounders, and diverse geographical loca­
tions. The results were particularly consistent 
for 9 0 flO non-respirntclr:¥..Sl.J.ldjgs-.re.p.o.I.ti!:!g 

Distance-weighted· 
r'!;~,""i\."''' traffic density!"";j~t'::\.;""V 

(DWTD), and-one Prelerm births during 
or more freeways fall/winter 
ana distance to Low birth weigh! amI
residence preterm during fall! 

winter 

Low birth weight 

et aI., East Kaohsi-. 1992-1997 live Preterm delivery Residential distaoce i'reterm deliver; 
2003 ung, Taiwan births (5,251) to a major freeway 

with average daily 
traffic count-vehi-

Ponce et at, 112 ZiP 1994-1996 live Low birth Low birth weight 
2005 codes in births (S7,347) codes distance during winter 

ILos Angeles intersected by 
County freeways and major 

arterials, and DWTD 

NoIlls: 
Relative risk (RRI by comparison with low- or no-exposure categories. 
NtA= not available not 

750 It 1.15· 1.05-1.26 

750 It 1:24* 103-1.48 

750ft 1:03-1.30 

1;02-1.29 

750ft 1.33· t11-1.5S 

SOOm 1.30 1.0:F-l.65 

3.2-km DWTD 80th 1.30 1.07-1.58 
buffer percentile 

useU by epi­
demiologists (Cane, Ranganathan, &: McKen­
zie, 2000). Third, even a physician's diagnosis 

"­
""-0
JO Volume 70' Number S ) 

pulmonary, cardiovascular, cerebrovascular, 
and stroke mortality. 

Mixed findings from studies of respiratory 
outcomes and residential proxirniry to traf­
fic may be partly explained by issues related 
·to-case identificalion and definitions used [or 
asthma diagnosis. First, asthma prevalence and 
respiratory symptoms in many of the studies 
were self-reported through surveys and_ were 
subject to recall bias (Garshick et ai., 2003; 
Gauderman et aL, 2005; Heinrich et at, 2005; 
Janssen et al" 2003; Lewis et aL, 2004; McCon­
nell et aI., 2006; Schikowski et a1., 2005;Venn 
et at, 2001; Venn et aL, 2005). Obtaining accu­
rate reporting of symptoms by young children 
is especially challenging because they may not 
be aware of or capable of verbalizing symptoms, 
or may not be able to recall symptoms as well as 
older children or adults (Kuehni &: Frey, 2002). 
Second, studies have demonstrated that paren­
tal conceptual understanding of wheeze varies 
across ethnic groups (Cane, Pao, &: McKenzie, 

1 

1 

1 

I 


of asthma can be unreliable because of changes 
in diagnostic practices and definitions over time 
(Hill, Williams, Tattersfield,.& Britton 1989). 

Residential distance to and density of tra[fic 
were reponed to be important factors in the 
assessment of the reiationship between !IalIic­
exposure and adverse health outcomes. The 
majority of studies using varying distances to 
residences as exp<lsure me.tries reported as­
sociations with adverse "..faith eITects for·dis­
tances up to 200 m but not for greater distanc­
es (Garshick et aI., 2003; Go!'dian etat, 2006; 
Un et aL, 2002~McSonnen et aI., 2006; Nico­
lai et al., 2003; Schikowski et aI., 2005; 5ugiri 
et a1.. 2006; Venn et aL, 2001; Wilkinson et I 
a1., 1999). Only three studies reported health 
effects associated with residential proximity 
greater than 300 m (Ponce et aI., 2005; Yang et 1 
al.. 2003; Maheswaran &: Elliot, 2003). 

Four of five studies evaluating residential 
proximity to major highways (freeways) re­
poned statistically signi~cant associations 
with adve 
2004; Ponce et al., 2005; Hoek et aI., 2002; 
Yang et at, 2(03). Adverse effects were reported 

@ 



[or traffic counts as low as 5',5QO....9.000 vehicles! 
day (English et aI., 1999), 10,000 vehicles! 
day (Garshick et aL. 2003; Schikowski et aL, 
2005), and apprOXimately 24,000 vehicles! 
day (Smargiassi, fortier, &. Kosatsky 
2006; Wilkinson. et aL, i999), as weii· as for 
busy-highway (freeway) averages of up to 
93,000 vehicles!day (Yang.et aL, 2003). 

Vehicle mix was alsosug_gested as an im­
portant factor. Lin and co-authors (2002) 
reported an association between asthma hos­

-pi:taii:zathms and residential proximity within 
20a-nrof·tr-~':7 truck traffic. Ryan and co­
authors (2005) reported astatisticaHy sig­
nificant associailun 'uctween residential prox­
imity-withIn 160 m of stop-and-go bus and 
truck traffic and paren t -reponed wheeze in 

h:t!antsl£3.3.han 12 mont..1;s-old. Janssen and 
J.:o-authors (2003) ::ssessed heahkimpacts of 
residential proximity to car and truck traffic 
and reponed elevated risks of conjunctivitis 
and an' itchy rash only for truck traffic. 

Several chailenges existed [0 the assessment 
of reiationships.between exposure to traffic and 
health effects. First, personal monitoring that 
documents duration of exposure and air con­
CUlL-atiopsof traffic emissions that people ac­
tuaUy breathe is typically cost-prohibitive and 
not practical for most epidemiological studies 
to dare. Therefore, researchers used surrogate 
<:xposure metrics to estimate e.xposure. The 
precision of exposure metries used by studies 
c:ov.ered in this review ranged from seJ1..r:epoJt 
(Heinrich et al,LU05~ Steffan et aL, 2004; Su­
gin et aI., 2006) to outputs of sophisticated 
mobHe-source modeis and geographic informa­
tion system mapping of residential addresses 
(Gauderman et 0.1., 2005; Smargiassi et aL, 
2006). Second, most studies did not account 
for the relative amount of time people spend 
in microenvironmentsother than residences 
such as work, school, or commuting, where 
levels of exposure to traffic emissions can vary. 
Third, estimates of exposure typically do nOt 
take into account indoor sources of air pollut­
ants--3T Ll;.c·variabi!ity in residential penetration 

of pollu\:ans5llch as benzene and PM (Sioutas, 
Delfino, & Singh, 2005). Fourth, physical and 
chemical properties, composition, and toxicity 
of fuel mixtures for natural gas, gasoline, and 
diesel vary in different parts of the world an.d 
even-within countries (Venna & Tombe, 2002). 
Finally, constituents, concenlrations, and dura­

t..-raffic-related fuidential exposurc;--are 
affected by many factoTs, including varied fleet 
characteristics such as average ages and types 
of verucies;ciesigns, grades, and distributions 
of roads; traffic congestion and dnvinghabits: 
and different inspection and maintenance pro­
grams, as well as variations in national and lo­
cal regulaticns(G~viHiam, 2003). 

The cutt";,,Lency of reported results across the 
studies we reviewed prOvided a "weight-of-evi­
dence"fillrling suggesting that residential prox­
imity to traffic can be associated with adverse 
health effects and poses a pubiic health threat. 
A number of steps can be taken to decrease 
exposure to lraffic-re:lated pollutants and to 
protect the public. Exposures, especially diesel, 
can be minimized for children, the elderly, and 
other vulnerable populations by improved land 
use and community planning that ensures that 
schools, daycare centers, and nursing homes 
are not tocated within 300 m of a busy road. 
Also, prohibiting prolonged idling of school 
buses outside schools and widespread conver­
sion of diesel buses to cleaner alternatives, in­

cluding buses that use low-sulrur fuels and par­
ticulate t."aps, can reduce exposures of schoot­
aged children (Behrentz et aI., 2005; Sabin et 
aL, 2005). Furthermore, federal, state, and local 
governments can reduce emissions by adopting 
and enforcing regulations on tailpipe emissions 
and higher fuel economy standards; promoting 
use of alternative fuels.and low-sulfur diesel; 
promoting carpooling through use of subsidies 
and high-occupancy vehicle lanes; implement­
ing smart-growth strategies to reduce urban 
sprawl; and providing convenient, affordable 
mass transit options. Employers can reduce 
traffic-related emissionsby-providing car- and 
van-pooling incentives and allowing employ­

ees to telecommute. Individuais can pUichas~ 
low-polluting vehicles, combine trips, and use 
alternative means of transportation such as bi­
cycling or walking. 

Condw;ior.s 
Studies we reviewed conSistently reported 
statistically Significant associations between 
residential proximity to traffic and at It:asi 
one of the following adverse health effects: 
increased prevalence and severity or symp­ ,toms of asthma and other respiratory diseas­
es; diminished iung function; adverse birth 
outcomes; childhood cancer; and increased 
mortality risks. At present, however, epide­
miological studies cannot determine causali­
ty, and uncertainties exist because of a lack of 
individual exposure assessments that could 
rule out confounding by other, unmeasur.ed 
factors. Also, the studies reviewed did not 
elucidate which traffic-related pollutant or 
mixtures of pollutants may have contributed 
most [0 the observed adverse health effects. 
Improved exposure assessments and mecha­
nistic or toXicological studies are needed to 
identify contributing pollutants and mecha­
nisms of action. Meanwhile, pubiic health 
can be better protected through enhanced, 
precautionary land use; smart growth; and 
transportation policies, as well as through 
government and private-sector incentive pro­
grams and individual actions. ~~ 

Disclaimer: This report does not constitute 
an endorsement by CDC of authors or orga­
nizations whose work is reviewed here. The 
views and opinions of these authors and or­
ganizations are not necessarily those of CDC 
or the U.S. Department of Health and Human 
Services (HHS). 
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