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ltem 42: Changes to Design and Preservation Commissions

a. Letter from John Nunan, Development Oversight Commission Chair, to Mayor
Fargo regarding the proposed changes the ordinances creating the Design
and Preservation Commissions

ltem 46:; Agreements. Railyard Intermodal Site Acquisition and Track Relocation

a. Letter from Steven Kasower to Mayor Fargo regarding the Railyards and the
rail station move

ltem 57: Sutter Medical Center Master Project (P03-090)

a. From George Raya, copy of Ordinance No 82-142, adopted by the City
Council on November 22, 1883

b. From Tina Thomas, Applicant's attorney, amended language text

¢c. From John Marshall, Appellant's attorney, article from “Circulation®, Journal of
the American Heart Association” entitled: Ischemic Heart Disease Events
Triggered by Short-Term Exposure to Fine Particulate Air Pollution

Matter Not on the Agenda:

a. From Bill Grant, Document entitled, Hart Senior Center Guest Reminders with
a Cover sheet regarding magazines



DEVELOPMENT OVERSIGHT CITY HALL
COMMISSION CITY OF SACRAMENTO 815 | STREET, 3RD FLOOR
CALIFORNIA SACRAMENTO, CA 95814

December 11, 2006

Mayor Heather Fargo
City of Sacramento
915 | Street, 5" Floor
Sacramento, CA 95814

Re:  Proposed changes fo ordinances creating Design Commission and Preservation
Commission (M(6-017) -- December 12, 2:00 p.m./ltem 42

Dear Mayor Fargo:

Atits meeting of December 4, 2008, the Development Oversight Commission unanimously passed a
motion supporting the Development Services Department's request to allow fiexibility in the City
residency/business ownership requirement for the professional positions in the new Preservation and
Design Commissions. In order for these commissions to realize the vision of improving the quality of
development in the City and “Getting the Customer to Success,” it is vital to have qualified people in
each professional category, regardless of their place of residence.

This change would not affect the residency requirement far the atlarge positions. We also expect
that in cases where candilates are equally qualified for a professional position, City rosidents nr
business owners would have priority in the selection decision.

We urge the City Council to support this request.

Respectiully submittg:rc_j,

ol Nt

JOHN D. NUNAN, Chair %
Dev_ialfipment Oversight Commission
JN:cf
(o108 City Council Members
Shirley Concolino, City Clerk
Bill Thomas, Director of Development
David Kwong, Planning Manager
Bill Crouch, Urban Design Manager
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STEVEN KASOWER TEL: {516)442-1477
SENIOR RESEARCH ECONOMIST FAX: (831)442-3100
DEPARTMENT OF ENVIRONMENTAL STUDRIES E-MAIL: siasower(@ucse edu
UNIVERSITY OF CALIFORNIA

SANTA CRUZ,CA 95064, US A

December 11, 2006

Mayor Heather Fargo
City Hall

915 I Street
Sacramento, CA 95814

Dear Mayor Fargo:

The City of Sacramento has a fiduciary responsibility to taxpayers to
assure that its infrastructure investments are cost~effective and
deliver the community economic benefits that planners project and
Laxpayers expect.

As a resource economist, I have found that public investments have many
times failed to deliver the promised benefits when public agencies fail
to identify and evaluate the very significant uncertainties regarding
capital projects.

The rail station building move and the City of Sacramento’s role in
developing the inter-modal portion of the rail yard raises a number of
potential risks and uncertainties that need to be defined and
incorporated into the economic evaluation of the project. I think the
Council should be asking more guestions on the following issues:

1. Title to improvements.

a. Is the title to the land the City is buying unencumbered by
covenants or restrictions?

b. Can the city document the complete chain of title from
original public ownership of the China Slough and its banks
in the 1890's to the current date?

¢. Does the City end up with ownership and control of the
improvements it is paying for on the railroad portion of
the project? 1In fact, can staff identify in detail those
components that will end up as City property and those in
which the City is investing, and are they the same?

2. Determination of land price.
a. Is the City paying a fazir price for the land?
b, What are the methodological and comparative bases for the
appraisal?
c. Will the City Council allow the appraisal methodology to he
vetted in public? The Council should be shown comparative



pricing of toxic land in California sold by railroads to
public agencies, including early 1990's purchases in
Southern California and the Bay Area.

3. Is moving the track a bona fide municipal transportation project?
Is there is documented evidence that other California cities have
paid the railroad costs of relocation of Amtrak stations? 1 am
concerned because typically, those costs are the responsibility
of the railroad. Is the City increasing the risks associated
with the rail yard investment by paying these railroad costs (by
inviting a taxpayer lawsult or grand jury investigation, for
example) ?

sk

What does the public not know about the negotiations with the
railroad and Thomas Enterprises that could come to light later?
As shown by the recent Kings Arena/Maloof negotiation process,
concealed information can become controversial even if all the
parties have protected the public’s interests. After all, to
economists, investment risks are relevant for evaluation and
should affect the net benefit evaluation even if they are
political in nature. This is a point that I urge the Council
members to keep in mind as they proceed to invest in public
infrastructure,

5. Why has no formal review of the station move itself besn made?
Your comment at the last council meeting that an expert told you
it would cost only $10 miliion seems unimaginably inexpensive,
insofar as the track move now appears to be as much as $150
million. I would hope that no further commitment of public
policy concerning large public infrastructure investment be made
without additional information. Certainly these discrepancies
cry out for analytical substantiation and public vetting.

6. Are there other more effective ways of obtaining the sought after
transportation benefits? What are the alternatives and what are
their net benefits? A proper economic evaluation on behalf of
the public would examine cost-effective alternatives, alternative
financing strategies, equity and environmenial justice issues as
well as overall environmental impacts and be completed before the
City commits tc one alternative that includes public expenditures
and private corporate profits.

Please let me know if I can be of any help in guiding an appropriate
fiduciary examination and evaluation into such an impertant public
infrastructure investment.

Sincerely,

Steven Kasower

Senior Research Economist

Department of Environmental Studies
University of California, Santa Cruz
1720 Q Street

Sacramento, Ca 95814

816~442-1477
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ORDINANCE NO. 83-142

ADOPTED BY THE SACRAMENTO CITY COUNCIL ON DATE OF

NOV 2 2 1983

ORDINANCE AMENDING THE DISTRICTS ESTABLISHED BY THE
COMPREHENSIVE ZONING DRDINANCE NO. 2550, FOURTH SERIES,
AS AMENDED, BY REMOVING PROPERTY LOCATED ON THE NORTH-
WEST CORNER OF 28TH STREET AND N STREET

' FROM THE LIGHT DENSITY

MULTIPLE FAMILY, R-3A LONE
AND PLACING SAME IN THE GENERAL COMMERCIAL-REVIEM,

C-2-R .
7ONE. (FILE NO. P-82-227 )(APN: 007-172-13,14,17,19)

8t IT ENACTED BY THE COUNCIL OF THE CITY OF SACRAMENTO:
SECTION 1.

The territory described in the attached exhibit{s) which is in the Llight
Denisty Multiple Family, R-3A zone{s),
established by Ordinance No. 2550, Fourth Series, as amended, i hereby removed
from said zone and piaced in the __ General Commercial-Review, C-2-R

zone(s).

This action rezoning the property described in the attached exhibit(s) is adopted
. subject to the following condition:

a. A material consideration in the decisien of the City Council fec approve
rezoning of the applicant's property is the development plans and representations
submitted hy the applicant in support of this request. [t is believed said plans
and reprasentations are an integral part of such proposal and should continue to
be the development program for the property.

b, The complex shall include the following uses:

1) 9,000 square feet of ground floor commercial;

2) 45,075 square feet of offices;

3) 26 residential units on the top floor of structure; and

4) parking garage to accommodate a minimum of 331 parking spaces.

SECTION 2.
The City Clerk of the City of Sacramento is hereby directed to amend the maps which

are a part of said Ordinance Ne. 2550, Fourth Series, to conform to the provisions
of this ordinance,

SECTION 3.

Rezoning of the property described in the attached exhibit(s) by the adoption of
this ordinance shall be deemed to be in compliance with the procedures for the

GKUINANCE o SS3-14%
NOV 2 2 1983
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rezoning of property prescriﬁed in Ordinance No. 2650, Fourth Series, as said
procedures have been affected by recent court decisions.

PASSED FOR PUBLICATION: wpvi1 51883

EFFECTIVE: DEC 2 2 1983
ATTEST:
I CLER
Fg2-227

. ORDINANCE noB3-147

. pam————

NOV 2 21963
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LEGAL DESCRIPTION - .. .. -

1

In the State of California, County of Sacramento, Clty of Sacramento,
and being:

PARCEL NO. 1:

7 in the block bounded by "M" and "NY,

The East one-half of Lot ) :
of Sacramenta, according to the

27th and 28th Streets of the City
map or plan thereof.

-PARCEL NO. 3:

PARCEL NO. 4:

§ in the block bounded by "M" and "N",

The Fast one~half of Lot
of Sacramento, accarding to the

27th and 28th Streets of the City
map or plan thereof. - '

PARCEL NO. 5:

The West one-half of Lot 7 in the block bounded by "M" and "N",
27th and 28th Streats of the City of Sacramento, according to the

map or plan thereof.

PARCEL NO. 63

PARCEL NO. 7:

The West one-half (1/2) of Lot Six (6) in the block bounded by
M, N, 27th and 28th Streets of the C;ty of Sacramento, according

“to the map or plan thereof.

® 822t

rezazy _ 7 TURDINANCE o 83-14 8'3-142
NOV 2 2 1983




Sutter

Proposed condition of approyaiéonstructionmrelated NOx emissions:

“The applicant shall pay & fee into SMAQMD?’s off-site construction mitigation
fund to further mitigate construction-generated emissions of NOx that exceed
SMAQMD’s daily emission threshold of 85 pounds per day. The amount of the
fee shall be based on the current cost of $14,300 per ton to reduce NOX emissions.
The amount and timing of payment of the fee shall be determined in consultation
with SMAQMD, and may provide for payment according to a schedule so that
payments cor spimd to NOx emissions from construction activities.”
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Ischemic Heart Disease Events Triggered by Short-Term Exposure to Fine
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Ischemic Heart Disease Events Triggered by Short-Term
Exposure to Fine Particulate Air Pollution

C. Arden Pope III, PhD; Joseph B. Muhlestein, MD; Heidi T. May, MSPH; Dale (. Renlund, MD;
Jeffrey L. Anderson, MD; Benjamin D. Horne, PhD, MFPH

Background—Recent evidence suggests that long-lerm exposure to particulate air pollution contributes to puimonary and
systemic oxidative stress, inflammation, progression of atherosclerosis, and risk of ischemic heart disease and death.
Short-term exposure may contribute to complications of atherosclerosis, such as plaque vulnerability, thrombosis, and
acule ischemic events. These findings are inconclusive and controversial and require further study, This study evaluates
the role of short-term particulate exposure in tripgering acute ischemic heart disease events.

Methods and Resulis—A case-crossover study design was used to analyze ischemic events in 12 865 patients who lived
on the Wasatch Front in Utah, Patients were drawn from the cardiac catheterization registry of the Intermountain Heast
Coliaborative Study, a large, ongoing registry of patients who underwent coronary arteriography and were followed up
longitadinally. Ambient fine particulate pollution (particles with an aerodynamic diameter <2.5 pm; PM, 5) elevated by
10 pg/m® was associated with increased risk of acute ischemic coronary events {unsteble angina and myocardial
infarction) equal to 4.5% (95% confidence interval, 1.1 to 8.0). Effects were larger for those with angiographically

demonstrated coronary artery disease.

Conclusions—Short-term particulate exposures contributed to acuie coropary events, especially among patients with
underlying coronary artery disease. Individuals with stable presentation and those with angiographically demonstrated
clean coronaries are not as susceptible to short-term particulate exposure. (Circulation. 2006;114:2443-2448.)

Key Words: air pollution @ angina @ coronary disease & ischemia @ myocardial infarction

xposure to elevated concentrations of ambient particulate

matter (PM) air pollution has been implicated as a risk
factor for cardiovascular discase and mortality.'-* Long-tenm
repeated exposure to PM has been linked to ischemic heart
disease, The empirical patterns of PM mortality associations
are consistent with the hypothesis that PM exposure contrib-
utes to pulmonary and systemic oxidative stress, inflamma-
tion, atherosclerosis, and increased risk of ischemic heant
disease and death.* Long-term PM exposure has been asso-
ciated with subclinical chronic inflammatory lung injury® and
subclinical atherosclerosis.” In heritable hyperlipidemic rab-
bits, PM exposure accelerated progression of atherosclerotic
plagues and increased vulnerability to plagque rupture.® PM-
potentiated vascular inflammation and atherosclerosis also
were observed in a recent study of apolipoproicin E-deficient
{hyperlipidemnic) mice exposed to environmentally relevant
concentrations of fine PM.?

Editorial p 2430
Clinical Perspective p 2448

Short-term PM exposures also may play arole in triggering
acute ischemic heart disease events. Short-erm elevated PM
exposures and related inflammation may contribute to acute

complications of atherosclerosis by increasing the risk of
stherosclerotic plague rupture, thrombosis, and precipitation
of acale ischemic events. Evidence that short-term exposure
to PM air pollution can trigger myocardial infarction (MI) has
been observed in scveral general population studics.!0-15
Increased short-term PM exposure also bas been assoctated
with ischemic stroke,'07 ECG ST-segment depression,!®1®
increased plasma viscosity,?® increased circulating markers of
inflammation,?'-?% and changes in cardiac autonomic function
as indicated by various measures of heart rate variabili-
ty.222-3% Related evidence also shows that short-term PM
exposure is associated with vasculature alterations. For ex-
ample, PM- and ozone cxposure—induced arterial vasocon-
striction in healthy adulis® was associated with impaired
vascular reactivity and endothelial function in patients with
diabetes,?® and increased blood pressure in candiac rehabili-
tation patients®® and adults with lung discase.®” Evidence of
pathophysiological or mechanistic pathways that plavsibly
link PM exposure to cardiopulmonary disease and death is
reviewed and discussed in more detail elsewhere. !5

The present study evaluates the role of environmentally
relevant short-term increases in exposures in triggering acute
ischemic heart disease events. This study takes advantage of

Recefved May 3, 2006; revision received September 11, 2006; accepted September 15, 2006,

From the Candiovascular Department, LDS Hospital and Intermountain Medical Center (B M., HTM, DGR, 11.A, BD.H) and Universily of
Uuh ({BM, DGR, 11.A), Salt Lake City, and Brigham Young University (C A P.). Provo, Utah.

Correspondence to C. Arden Pope 11, PRI, 142 FOB, Brigham Young University, Provo, UT 84602-2363. E-mail cop3@byn.edn
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@ large, ongoing, and unique registry of well-characterized
patients who underwent coronary arteriography and who have
been followed up over time.*® Research participants lived in
a well-defined area with long-term daily monitoring of
particulate air pollution and with substantial daily varability
in PM concentrations resulting from densely populated
mountain valley topography and frequent temperature inver-
sions.?® The specific objective of this study is to explore the
potential role of short-lerm exposure to fine PM in triggering
acute ischemic heart disease cvents in these well-
characterized cardiac cathelerization patients.

Methods

Study Area and Participants

Approximately 80% of the population of Utah resides on a relatively
narrow strip of land that fronts the west side of the Wasalch
mountain range. The Wasatch Front area is bordered on the east by
the Wasatch Mountains and on the west largely by the Great Sall
Lake, Utah Lake, and smaller mountain ranges. It is =10 to 15 miles
wide from east to west and ~80 miles long from north (o south with
3 nearly contignous metropolitan areas: the city of Ogden and
surrounding communities to the north with a 2003 total population of
469 000, Salt Lake City and surrounding communities located in the
center with a 2003 total population of 1 005 000, and Provo/Orem
and surrounding communities to the south with a 2003 total
populetion of 407 000,

Study participants included patients drawn from the cardiac
catheterization registry of the Intermountain Heart Collaborative
Study,*® a population of patients undergoing coronary arteriography
nt the LDS Hospital (Saht Lake City, Utah). At the time of index
hospitalization, these patients presented with 1 of 3 generad clinical
conditions that indicated coronary angiography: acute MI, an unsta-
ble pattern of chest pain supgesting unstable angina (such as
progressive symptoms or symptoms at rest), or & stable pattern of
chest pain supgesting stable angina (exertional symptoms only,
including a positive stress test resull) or stable noncoronary syn-
dromes necessitating angiography. Male and female patients of
warestricted nge were included in the registry. The study was
approved by the institutional review board of the hospital.

A total of 26 643 participants were carolled between 1994 and
2004, including mostly patients from throughout Utah and from
neighboring western states. The present analysis includes the 12 B6S
study participants who lived in the Wasatch Front study area and
who had iheir event on a date when air pollution and weather data
were availoble. This analysis also included identifisble subsequent
MI events, Participants were followed up until death or December
31, 2004. Deaths were determined from electronic hospital records,
State of Utah Health Department death certificates, and national
Social Security Administration death records. M1 events subsequent
to the index hospitalization were identified by searching the Inter-
mountain Healthcare electronic medical records database.

Baseline Participant Variables

Baseline participant varisbles, including various individual risk
factors, were determined or denived from physician-provided infor-
mation on the standard angiographic report form used at the LDS
Hospital. These included age, pender, smoking, body mass index
(BMI}, congestive heart foilure (CHF), hyperension, hyperipid-
emia, diabetes, family history of early coronary nftery discnse
(CAD), and number of severely discased coronary vessels. Smoking
included nctive or previous (> 10 pack-years) tobacco use. BMI was
calculated from keight and weight. CHF was physician reporied
based on clinical symptoms. Hypertension was physician reported
for systolic blood pressure =140 mm Hg, diastolic blood pressure
=90 mm Hg, or use of antihypertensive ageats. Hyperdipidemia was
physician reperted for total cholesterol =200 mp/dL., low-density
lipoprotein level =130 mg/dL, or use of cholesterol-lowering med-

ication. Diinbetes was determined based on physician-reported fast-
ing blood sugar level =126 mg/dE or use of nn antidiabetic
medication. Family history was based on self-reported information
that a first-order relative bad suffered cardiovascular death, M, or
coronary revascularization at <65 years of age. The number of
severely diseased coronnry vessels was defined as 0, 1, 2, ar 3
coronary arteries with =70% maximal stenosis as delermined at
angiography.

Weather and Pollution Data

Wasatch Front communities share common weather patterns. During
low-level temperature inversion episodes, PM concentrations become
elevated because local esnissions become trapped in a stagnant air mass
ncar the valley floor. Daily weather data from Japwary 1, 1993 through
December 31, 2004, including temperature, dewpoint temperature, and
the clearing index, were collected from the National Weather Service
(Salt Lake City Interaationsl Airpont siation). ‘Fhe clearing index mnges
from O to 1050. Low index values reflect stagnant air conditions; high
vatues reflect greater diffusion pollution potential,

Particulate air pollution data for PM,, {particles with an gerody-
namic diameter =10-um cut point) and PM,s {paricles with an
aerodynamic dinmeter =2.5-pm cut point) were obinined from the
Utah Department of Environmental Quality, Division of Alr Quality
(Salt Lake City, Utah). Monitoring was conducted in accordance
with the US Environmental Protection Agency federal reference
method.*® Data from monitoring sites along the Wasatch Front from
Junuary 1, 1993 to December 31, 2004 were collected {Table 1).
Three observations of extremely high PM,, concentrations caused by
extreme windstorms were deleted. In Ogden and Provo/Orem, PM,,
monitoring was conducted at a single community-based sile with
monitoring completeness of 82% and 93%, respectively. In Soit Lake
City, the ceptrally located, community-based air monitoring center
(SLC AMC) was replaced by monitoring at another site (SLC
Hawthome) with concurrent overlapping monitoring for >1 year.
Daily PM,, data were available from 1 or both of these sites for 95%
of the days. In addition, PM,, data were collecied from another Salt
Lake City monitoring site (SLC North). Daily PM,, concentrations
between all of the Wasatch Front sites were highly correlated
(r=0.72 10 0.85). PM,, concentration ratios between monitors were
caleylated using no-intercept regresston models, and missing values
were estimated from this ratio and monitored PM,,, data at the nearest
monitoring site with nonmissing data.

For PM,, daily monitoring at the SLC Hawthorn and Lindon sites
and every third day monitoring at the Ogden site began in January
1998, Missing PM, s concentrations were estimated from season- and
clearing index-specific ratios of PM,, to PM,,. When the cleasing
index is low, indicaling stagnant air conditions, there is little
windblown dust but a buildup of primary and secondary PM from
vehicles, industry, wood buming, and other local sources, resulting
in a relatively high PM,./PM,, mtio. High clearing index values
reflect more wind movement, which clears local combustion-source
pollutants but resulls in more focalized windblown dust. Under such
conditions, lower PM, /PM,, ratios prevail, Furthermore, the PM,./
PM,p ratio tends to be higher during winter months (December
through Febnary) for various reasons, such as more Frequent and
severe temperatire inversions; more space heating, including wood
burning; and the ground surface being more likely to be frozen or
snow covered. For cach of the 3 Wasatch Front metropolitan areas,
the PM, J/PM,; ratios were estimated for 10 different air stagnation
tevels (clearing index =100, 104 to 200, 201 to 500, 501 to 999, and
1000 to 1056) and 2 seasonal periods (winter months, December
though Febroary, versus nonwinier months) using regression models
and available daily PM,, and PM,, data. The resulting estimated
regression coefficients produce direct estimates of the clearing index
season-specific correlations between PM, and PM,, that also are
estimates of the clearing index season-specific PM, /PM,, ratios. In
all 3 arcas and for all 10 clearing index— and season-specific
conditions, regression coefficients were highly statistically signifi-
cant {P<.0.0001), indicating strong comelations between PM,, and
PM,,. Missing PM, ; data were estimated by applying these PM, ./
PM, ratios (Table 1). Such imputatior of missing data can result in
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TABLE 1. Summary of Avalabis Particutate Air Poliution Data (1993-2004)

Monitoring Sites n Mean §b Maximurn
Ogden My, monitored 3589 8.5 16.5 163
Ogden My, monitored +estimated 4381 285 165 163
Ogden PM;5 monitored 73 108 106 108
Ogden PM,. monilored -+ estimated 4381 10.9 87 108
5LC Hawthome PM, o monitored 2634 277 174 162
SLG Hawtheme PMyp monitored +estimated 4381 272 168 162
SLC Hawtheme PM; monitored 2308 113 118 94
SLC Hawthorne PML 5 monitored -+ estimated 4382 1086 108 94
Provo/Orem, Lindon Pht,, manitored 057 327 211 240
Provo/Oresm, Lindon PM,, monitored +estimated 4381 325 208 246
Provo/Orem, Lindor PM,s monitored 2332 104 a8 82
Provo/Orem, Lindon PM, 5 manitored-+estimated 4383 10.6 111 144
SLE AMC PMyo monitored 2260 359 204 161
SLG North Py monitored 4032 45.1 25.1 199

less varinbility in estimated exposures. As reporied ia Table 1, the
means and the standard deviations for the monitered plus estimated
data were similar to the monitored data.

Statistical Analysis
In this analysis, the primary exposure vadable was PM, ., but PM;,
was also considered. Concentrations on the concument day and
previcus 1 to 3 days and 2- to 4-day lagged moving average
concentrations were evaluated. The primary outcome variahles were
presentation with MI or unstable anginn at the time of index
hospitalization and subsequent incident MT during follow-up (afler
the index hospitalization), analyzed separately and in pooted analy-
sis, Elevated concentrations of PM air pollution were hypothesized
to increase the risk of these acule coronary events. Stable presentn-
tion at the index hospitalization also was analyzed as an outcome
variable. However, because treatment for stable presentation is more
likely 10 be elective with regard to its Gming, it was hypothesized
that this presentation is less associated with particulate air pollution.
This analysis uses the case-crossover design, '~ which is an
adapiation of the retrospective case-control design. This approach
matches exposures at the time of or shortly before the event of
interest with =1 periods when the event did not ocour (control or
referent periods) and evaluates potential excess risk using condi-
tional lopistic regression. Detnils of the use of conditional logistic
regression in case-crossover studies with application to air poliution
exposure are given elsewhere *3 Because individuals who experi-
ence an acute event serve as their own controls, there is perfect
matching on all panicipant-specific characteristics that do not vary
over time; thus, this approach controls for participant-specific risk
factors by desipn. Furthermore, by choosing maiching meferent
periods close in time (before and after the event) and on the same day
of the week, this approach structures the analysis so that various
time-dependent risk factors such as day of the week, seasonality,
long-term time trends, and long-tern changes in individual chame-
teristics between multiple events for the same patient alse arc
controlled for by design. in this analysis, referent or coatrol pericd
exposures were maiched on day of the week in the same month and
year as the ischemic event, resulting in up to 4 control periods per
event. The details of this specific time-stratified referent sefection
approach and a statistical exposition on why it allows unbinsed
conditional lopistic regression estimates and avoids bias that can
oceur s a result of time trends in air pollution exposure are presented
elsewhere #2244 Temperature and dewpoint temperature were in-
cluded as lnesr and quadratic terms in the conditional logistic
regression model. Additionally, analyses stratified by various base-
line participant varinbles, risk factors, and number of severely
diseased coronary vessels were conducted,

Thie authors had full access to the data and take full responsibility
for their integrity. All authors have read and agree to the manuscript
as written.

Results
Baseline participant chamcteristics are summarized in Table 2. OF
those presenting with MI or unstable angina, only 21% had a history
of smoking; however, most were hypertensive or hyperlipidernic,

TABLE 2. Baseline Participant Charactoristics

Mi-+Unstable Stahle
Angina Presemtation Subisequent Mi

Characteristic (n==4818} {(n=8047) {n=1173)
Age, vy B3+13 6016 8513
Male gender, % £9 55 68
Smoking, % 21 11 20
BMI, kp/m? 28>6 28::6 30174
M, % 41 1] 100
CHF, % 12 15 21
Hypertension, % 60 39 58
Hyperipidemia, % £0 31 50
Diabetes, % 2 14 24
Family history, % 45 21 35
Risk factors, %*

H 12 42 16

1 22 21 25

2 19 19 25

3 26 13 A

4+ il 5 11
Diseased vessels, %

D 19 68 19

1 35 13 A

2 22 8 22

3 24 1 28

Proporiions are given In percent; averages, in mean=5D.
*Risk factors inchude CHF, hypertension, hyperfipidermia, diabetes, and family
histary of early CAD.
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TABLE 3. Number of Ischemic Events and Percent Increase in
Risk {and 95% Cis) Associated Whh a 18-pg/m? Increase
In PR,

Event Evenis, i Increase, % 5% O
fnedex Mi and unstable angina 4818 4.81 0.98-3.79
Subsequent M| 173 323 ~3.87-10.85
Alt acuta coronary events 5981 4.46 1 07-7.57
Alk acute coronary events 3040 4.24 0.33-8.31
excluding observations using

imputad PM;; dats

Stable presentation 8047 —-2.57 —5.35-0.34

anid many also had CHF, dinbetes, or a family history of eartly CAD.
When CHF, hyperiension, hyperiipidernia, dinbetes, and family
history of eardy CAD were teated as undedying individual “rsk
factors,” the majority of the MI and unstable angina participants had
multipte risk factors. In comparison, those with stable presentation
were relatively less likely to smoke and had less underying chronic
cardiovascular disease.

Table 3 presents estimated increased risk (and 95% confi-
dence intervals [CIs]) for acule coronary events associated with
a 10-pg/m? increase in concurrent-day PM, ;. Index M/unstable
angina and subsequent MI were not significantly different in
terms of their associations with PMs,. On the basis of estimates
from pooled analysis, a 10-pg/m® increase in PM, s was associ-
ated with a 45% (95% CI, 1.1 to B.0) increase in risk of
presenting with an acule coronary event. The effect estimate was
nearly the same when observations using imputed PM data were
excluded. The association between PM, s and stable presentation
was negative and not statistically significant.

Figure 1 presents risk estimates for different lag structures.
Increased risk was more strongly associated with PM, s than with
PM,;. Although there is autocorrelation in daily PM exposures,
the strongest associations were with concusrent-day or the
2-day-lagged moving average (mean of the concurrent and
previous day), indicating the relative importance of more recent
exposure. The distributed lag structure also paxtially reflects the
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fact that clinical presentation and subsequent angiography fol-
low onset of symptoms.

Figure 2 presents PM, risk estimates for all acute coronary
evenis afier stratification by event type and individeal charac-
teristics. The PM,s effect estimates were nearly the same for
unstable angina, index MI, and subsequent MI, indicating that
pooling these events was appropriate. Observed differences in
PM, ; effect estimates for age, gender, smoking, BME, underly-
ing disease, and risk factor strata wese not statistically significant
(P>0.05). However, significantly larger PM, . cffect estimates
were observed for individuals who had at least 1 severely
discased coronary vessel compared with those who did not
(interaction P=0.01). Excluding participants who, on the basis
of coronary artedography, were found not to have seriously
diseased coronary asteries clearly resulted in stronger PM,,
associations.

Discussion

The results of this analysis indicate that short-term ambient
PM, ;s exposure is associated with acute ischemic heart disease
events. Similar results have been observed in a study of MI
events in Boston,'® a study of first MI hospitalization in Rome, !
a study of emergency hospitalizations for Mi in 21 US cities,?
and a study of hospital readmissions for MI, angina, dysthyth-
mia, or heart failure of MI survivors in 5 European cities.™ The
present study is unigue with regard to its use of a large registry
of well-characterized patients who underwent coronary arteriog-
raphy and lived in a well-defined geopraphic area with adeguate
Iong-term daily pollution monitoring. No other study has been
able to explore differential effects for patients with differing
levels of angiographically demonstrated CAD. Although the
effect estimates of a 10-pug/m’® increase in PM, 5 are relatively
small (during winter temperature inversions, 24-hour PM,s
concentrations can exceed 100 pg/m?), these effects may be of
significant public health importance because such exposure o
fine PM is relatively ubiguitous in urban environments and
essentially involuntary.

A primary strength of the case-crossover study design used in
this anaiysis is that the effect estimates are probably not due to

T

=
=
<

——8—3-day lag

Figure 1. Percent increase in risk (and
95% CI} of acute coronary events asso-
ciated with 10 pg/m? of PMas or PM,, for
different lag structures. av Indicates
aversge,

——@— 3-day moving av.

i 2.day moving av.
—— it §-tBY mMIOVING BV,
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confounding by age, gender, smoking, undedying chronic dis-
ease, or other individunl-level characteristics. In this case-
crossover stedy design, individuals serve as their own controls,
and individual-level characteristics are contrelled for by design.
Similarly, long-term time trends, seasonality, day of the week,
and fong-term changes in individual characteristics between
mudtiple events for the same patient are controlled for by
matching. Farthermore, it has been demonsirated that the time-
stratified referent selection strategy used in this analysis allows
unbiased conditional logistic regression estimates and avoids the
bias that can ocour as a result of time trends in air pollution
exposre, +3+4

Although this study includes well-defined and characterized
subjects, the design allows only the evaluation of pollution-
related risk for those who had an event, required index cathe-
terization, and were available for study entry. 1t is unclear how
these limitations affect the pencralizability of the results, but
they place the emphasis of analysis on events that are less likely
to have been fatal. In this study, only =~5% of index MI events
were fatal, defined as death within 30 days of the event.
Although a quantitative review of the literature suggests that
there may be differential effects of PM pollution on fata versus
nonfatal events, the wse of different study desipns and PM
measures requires some caulion when comparing effect esti-
maies® Furthermore, clinical presentation and subsequent an-
glographiy follow onset of symptoms and in some cases may be
on a different calendar date, resulting in some exposure misclas-
sification and affecting the estimated distributed fag structure.

The resulis of this study provide some information regarding
the related issue of plausibility. Is it plausible that clinically
relevant ischemic cardiovascular events counld be triggered by
environmentally relevant exposures of only a day or 27 It scems
implausible that short-term PM exposure could tigger a clini-
cally relevant ischemic cardiac event in someone wilhout pre-
existing CAD. In fact, PM,; associations with acute ischemic
heart disease events were observed only for individuats whio had
at least 1 severely diseased coronary vessel (with =70% stenosis
as determined at angiography). These findings are consistent
with the suggestion that short-term elevated PM exposure and
related inflammation contibute to acute complications of ath-
erosclerosis, including plague vuinerability, thrombosis, and
acute ischemic events, but only in persons with existing discase.

A primary limilation of the design used in this study is that it
allowed analysis of cnly very short-term acute exposure and its
potential to trigger ischemic heart disease events. As discussed
elsewhere, long-term repeated exposure to elevated concentra-
tions of PM may contribulc to oxidative stress, low- to

moderate-grade inflammation, and the initiation and progression
of atherosclerosis and related cardiovascular disease.f457 Fur-
ther study is required to evaluate long-term risk. However, this
study does provide evidence that short-term exposure to elevated
concentrations of fine particulate air pollution contributes to the
triggering of acute ischemic heart disease events. Individuals
with stable presentation and without seriously discased coronary
vessels are not as susceptible to risk from short-term exposure to
fine particulate pollntion.
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CLINICAL PERSPECTIVE
It has previousty been dernonstrated that long-term exposure to particulate air pollution contributes to cardiovascular disease, including
the progression of atherosclerosis and risk of ischemic hear discase and death. This study extends that risk to include short-term
exposures of =24 hours of ambicnt fine particulate air pollution. By analyzing 12 865 patients who lived on the Wasatch Front in Utah,
we determined that short-term panticulate exposures are associated with a significantly increased risk of acute ischemic coronary events,
especially for those with established coronary artery disease This information emphastzes that even short-tem pollution episodes of
only I or a few days may put paticnts a¢ risk. Although any single high-air-pollution day results in only a modest increase in the risk
of an acute ischemic event, the additive risk over time may result in substantial adverse clinical impact. The present study suggests that
future research should investigate effective interventions to reduce the cardiovascular risks associated with high-air-poliution days. On
the basis of these results, patients wilh established heart discase might do well 10 move to areas with a lower burden of fine particulute
air paliution levels. If moving is not possible, patients may at Jeast be wise 1o stay indoors during the more polluted days and to ensure
adequate filiering of their indoor air. Given the ubiquitous and involuntary nature of the exposure, this study provides support for the

need for increased public efforls to improve overall air quality.
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Hart Senior Center Guest Reminders

PLEASE DO:

Participate In Programs and @ Be aware of your personal
Services If You Are 50 years ™~ property
and above

@ Help us keep our center clean
Practice healthy hygiene

habits <, Visit with others in the Lobby
if they would like to visit with
) Ask the receptionist if you you
have any questions

~~, Check with the receptionist
Wear shoes or other foot- \’~/ before entering kitchen or

wear- office area.
@ Bring in comments and Return to enjoy our services
suggestions and programs if you are 50
years and above
PLEASE DO NOT:

® Smoke Or Use alcoholic beverages or illegal drugs
® Store large personal items in or neay the building

Use the restrooms for personal bathing or laundry or
preparing Food

® Sleep in the lobby or restrooms

,,_

() Solicit money from others “

Bepareoent of Peris and Broreation

@ Confront other participants, volunteers, or instructors



