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Asthma Prevalence and Control Characteristics
by Race/Ethnicity — United States, 2002

During 1980-1999, asthma prevalence, morbidity, and
mortality increased among U.S. adults. These annual rates
were higher among certain racial/ethnic minority populations
than among whites (/). In addition, racial/ethnic minority
populations reported higher use of emergency departments
(EDs) and doctors’ offices for asthma treatment than whites
(1). To assess asthma prevalence and asthma-control charac-
teristics among racial/ethnic populations, CDC analyzed 2002
data from the Behavioral Risk Factor Surveillance System
(BRESS). This report summarizes the results of that analysis,
which indicated that among the estimated 16 million (7.5%)
U.S. adults with asthma, self-reported current asthma preva-
lence among racial/ethnic minority populations ranged from
3.1% to 14.5%, compared with 7.6% among whites. Com-
prehensive state-specific asthma surveillance data are neces-
sary to identify disparities in asthma prevalence and asthma-
control characteristics among racial/ethnic populations and
to develop targeted public health interventions.

BRESS is a state-based, random-digit—dialed telephone sur-
vey of the noninstitutionalized, civilian U.S. population aged
>18 years. The survey collects information about modifiable
risk factors for chronic diseases and other leading causes of
death and is administered in English and Spanish. In 2002,
two questions about asthma were used in the core survey by
the 54 reporting areas (i.e., the 50 states, the District of
Columbia [DC], Guam, Puerto Rico, and the U.S. Virgin
Islands [USVI]). Lifetime asthma was defined as a “yes”
response to the question, “Have you ever been told by a doc-
tor, nurse, or other health professional that you have asthma?”
Current asthma was defined as a “yes” response to the same
question and the question, “Do you still have asthma?”
Weighted prevalence estimates and 95% confidence intervals
(Cls) were calculated by using SUDAAN to account for the
complex survey design.

In 2002, the median response rate for all 54 reporting areas
was 58.3% (range: 42.2% [New Jersey]-82.6% [Minnesota])
(2). The overall prevalence of lifetime asthma for the 54
reporting areas was 11.9% (N = 247,646) (range: 8.6% [South
Dakota]—19.6% [Puerto Rico]). Within the 50 states and DC,
lifetime asthma prevalence was 11.8% (range: 8.6% [South
Dakota]-14.5% [Montana]). The prevalence of current
asthma in the 54 reporting areas was 7.6% (range: 4.7%
[USVI]-11.5% [Puerto Rico]). Within the 50 states and DC,
current asthma prevalence was 7.5% (range: 5.8% [South
Carolina]-10.0% [Maine]) (Table 1).

Eight questions in the Adult Asthma History Module were
used in 19 areas™ to examine the asthma-control characteris-
tics among respondents with current asthma in eight racial/
ethnic populations: 1) non-Hispanic whites, 2) non-Hispanic
blacks, 3) non-Hispanic Asians, 4) non-Hispanic American
Indians/Alaska Natives (AI/ANs), 5) non-Hispanic Native
Hawaiians/Pacific Islanders (NH/PIs), 6) non-Hispanic per-
sons reporting “other” race/ethnicity, 7) non-Hispanic per-
sons reporting multiple races/ethnicities, and 8) Hispanics.
Respondents with current asthma were asked to report the

*California, Delaware, District of Columbia, Idaho, Iowa, Louisiana,
Massachusetts, Michigan, New Hampshire, New Jersey, New Mexico, North
Carolina, Ohio, Oklahoma, Rhode Island, Texas, Utah, Wisconsin, and the
U.S. Virgin Islands.
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1) number of ED visits during the preceding 12 months,
2) number of doctors’ office visits for urgent care during the
preceding 12 months, 3) number of routine check-ups for
asthma during the preceding 12 months, 4) presence of asthma
attacks or episodes during the preceding 12 months, 5) pres-
ence of asthma symptoms during the preceding 30 days,
6) number of days with sleep disturbances during the preced-
ing 30 days, 7) use of medication during the preceding 30
days, and 8) number of days with activity limitation during
the preceding 12 months. Respondents who answered “yes”
or provided a numeric response (other than zero) to any ques-
tion were coded as “yes” to the question, and all other
responses were coded as “no.” Respondents who answered “don’t
know” or who refused to answer the question were excluded.
The overall current asthma prevalence in the 19 areas using
the adult asthma module without race/ethnicity stratification
was 7.3% (95% CI = 6.9%—7.6), compared with 7.6% for all
54 reporting areas. Current asthma prevalence in the 19 areas
ranged from 4.7% (USVI) t0 9.1% (DC). Current asthma was
highest among non-Hispanic respondents of multiple races
(15.6%), followed by non-Hispanic AI/ANs (11.6%), non-
Hispanic blacks (9.3%), non-Hispanic whites (7.6%), non-
Hispanic persons of “other” race/ethnicity (7.2%), Hispanics
(5.0%), non-Hispanic Asians (2.9%), and non-Hispanic NH/
PIs (1.3%) (Table 2). Hispanic respondents in Puerto Rico
reported higher current asthma (11.6%) than Hispanic respon-
dents in the 19 areas using the adult asthma module (5.0%)
and Hispanic respondents in the 50 states and DC (5.5%).
Among respondents with current asthma, ED visits were
reported with greater frequency by non-Hispanic black
(37.2%) and Hispanic (26.0%) respondents and least fre-
quently by non-Hispanic multiracial respondents (13.5%).
Non-Hispanic white and non-Hispanic Asian respondents
were the least likely to report doctors’ office visits for urgent
care (25.8% and 17.1%, respectively). These two racial/ethnic
populations exhibited the most positive asthma-control pro-
file, with moderate-to-low percentages of respondents report-
ing each of the negative indicators (i.e., ED visits, urgent care
visits, symptoms, attacks, sleep disturbance, and activity limi-
tation). Both racial/ethnic populations also reported a mod-
erate-to-low frequency of routine doctors’ visits for asthma
care and medication use. Non-Hispanic black, AI/AN, mul-
tiracial, and Hispanic respondents all had less positive asthma
profiles, with high percentages reporting three to five of the
six negative indicators.
Reported by: L Rhodes, MPH, CM Bailey, MS, JE Moorman, MS,
Div of Environmental Hazards and Health Effects, National Center
Jfor Environmental Health, CDC.




Vol.53/No.7

MMWR

147

TABLE 1. Prevalence of lifetime* and current™ asthmaamong adults, by area— Behav-

ioral Risk Factor Surveillance System, United States, 2002

Lifetime asthma

Current asthma

Area No.¢ (%) (95% CI7) No. (%) (95% CI)
Alabama 3,087  (11.0) (9.8-12.3) 3,083 (7.2) (6.2-8.2)
Alaska 2,690  (11.6) (9.7-13.6) 2,681 (7.4) (5.7-9.1)
Arizona 3,223 (13.9) (12.0-15.8) 3,217 (9.0) (7.5-10.5)
Arkansas 3,894  (12.1)  (10.8-13.3) 3,883 (7.6) (6.5-8.6)
California 4210 (12.7) (11.4-13.9) 4,207 (6.4) (5.6-7.3)
Colorado 4,050 (12.1)  (11.0-13.3) 4,039 (7.7) (6.8-8.6)
Connecticut 5554  (13.2) (12.1-14.3) 5,538 (8.5) (7.6-9.4)
Delaware 4,029  (11.8) (10.4-13.3) 4,022 (7.6) (6.5-8.8)
District of Columbia 2,405 (14.2) (12.3-16.2) 2,389 (9.1) (7.5-10.6)
Florida 6,134  (10.5) (9.6-11.4) 6,119 (6.5) (5.8-7.2)
Georgia 5,060 (11.7) (10.5-12.8) 5,049 (7.4) (6.5-8.3)
Hawaii 5994  (13.4) (12.3-14.6) 5,977 (6.9) (6.0-7.7)
Idaho 5,028 (11.8)  (10.7-12.9) 5,015 7.7) (6.8-8.6)
lllinois 5,238 (10.7) (9.8-11.7) 5,233 (7.2) (6.4-8.0)
Indiana 5778  (11.3) (10.4-12.3) 5,760 (7.5) (6.8-8.3)
lowa 3,657 (9.0) (7.9-10.1) 3,651 (6.4) (5.4-7.5)
Kansas 4591  (11.2) (10.2-12.2) 4577 (7.6) (6.8-8.5)
Kentucky 7,052  (12.8) (11.5-14.1) 7,038 (9.5)  (8.4-10.6)
Louisiana 5,030 (10.4) (9.4-11.5) 5,015 (6.0) (5.3-6.8)
Maine 2436  (13.6) (12.1-15.1) 2,430 (10.0) (8.7-11.4)
Maryland 4394  (12.7) (11.4-13.9) 4,380 (8.2) (7.2-9.3)
Massachusetts 7417  (12.9) (11.9-13.9) 7,398 (8.9) (8.1-9.8)
Michigan 5927  (12.8) (11.7-13.9) 5,909 (8.8) (7.8-9.7)
Minnesota 4477  (11.3) (10.2-12.4) 4,455 (7.5) (6.6-8.4)
Mississippi 4,084  (10.6) (9.4-11.9) 4,072 (6.1) (5.3-7.0)
Missouri 4721  (12.5) (11.2-13.8) 4,703 (8.5) (7.4-9.6)
Montana 4,027 (145) (12.7-16.2) 4,018 (8.9) (7.6-10.1)
Nebraska 4379  (10.6) (9.4-11.7) 4,370 (7.2) (6.3-8.2)
Nevada 3,155  (12.4) (10.8-14.1) 3,135 (7.6) (6.3-8.9)
New Hampshire 5034  (13.9) (12.8-15.0) 5,024 (8.7) (7.8-9.6)
New Jersey 6,169  (11.8)  (10.1-13.6) 6,153 (7.8) (6.3-9.3)
New Mexico 4669  (11.7) (10.5-12.8) 4,662 (7.8) (6.9-8.8)
New York 4,456  (11.5) (10.4-12.6) 4,450 (7.9) (7.0-8.8)
North Carolina 6,739 (10.9) (9.7-12.1) 6,725 (6.5) (5.5-7.4)
North Dakota 2,994 (10.3) (9.0-11.5) 2,987 (7.3) (6.3-8.4)
Ohio 4,088 (10.3) (9.2-11.4) 4,076 (7.3) (6.4-8.3)
Oklahoma 6,759 (11.2) (10.3-12.2) 6,740 (7.1) (6.4-7.8)
Oregon 3,073 (14.0) (12.6-15.4) 3,058 8.7) (7.6-9.8)
Pennsylvania 13,477 (11.5) (10.8-12.3) 13,444 (7.9) (7.3-8.6)
Rhode Island 3,838 (12.8)  (11.6-14.1) 3,824 (8.9) (7.9-9.9)
South Carolina 4,496 (10.0) (8.8-11.2) 4,488 (5.8) (4.9-6.8)
South Dakota 4,786 (8.6) (7.6-9.6) 4,779 (5.9) (5.1-6.7)
Tennessee 3,204 (12.2) (10.9-13.5) 3,198 (8.2) (7.1-9.3)
Texas 6,105 (11.6) (10.7-12.6) 6,092 (7.1) (6.4-7.9)
Utah 4,076 (12.3)  (10.9-13.7) 4,068 (8.0) (6.8-9.2)
Vermont 4233  (12.7) (11.6-13.9) 4,224 (8.6) (7.7-9.6)
Virginia 4387  (12.1) (10.8-13.3) 4,367 (7.2) (6.2-8.2)
Washington 4880  (14.3) (13.1-15.5) 4,850 (8.9) (7.8-9.9)
West Virginia 3,345  (12.8) (11.5-14.1) 3,335 (9.1) (8.0-10.2)
Wisconsin 4352  (11.7) (10.5-12.9) 4,344 (8.5) (7.5-9.6)
Wyoming 3541  (11.1) (9.9-12.3) 3,528 (7.3) (6.3-8.3)
Total** 240,422  (11.8) (11.6-12.0) 239,779 (7.5) (7.3-7.7)
Guam 829  (12.0) (9.5-14.6) 829 (5.7) (4.0-7.5)
Puerto Rico 4118  (19.6) (18.1-21.1) 4,118 (115) (10.3-12.7)
U.S. Virgin Islands 2,277 (9.4) (7.9-11.0) 2,269 4.7) (3.5-5.9)

* Persons who answered “yes” to the question, “Have you ever been told by a doctor, nurse, or other

health professional that you have asthma?”

T Persons who answered “yes” to the questions, “Have you ever been told by a doctor, nurse, or other

health professional that you have asthma?” and “Do you still have asthma?”

8 Unweighted sample size.
' Confidence interval.
** 50 states and the District of Columbia.

Editorial Note: Asthma is a chronic
respiratory illness often associated with
familial, allergenic, socioeconomic, psy-
chological, and environmental factors
(3). Although recent reports suggest
asthma-related mortality has been
declining since 1996, a disparity
remains between rates for non-Hispanic
whites and those for non-Hispanic
blacks and other racial/ethnic popula-
tions (4). Non-Hispanic blacks experi-
ence higher rates than non-Hispanic
whites for ED visits, hospitalizations,
and deaths; these trends are not
explained entirely by higher asthma
prevalence among non-Hispanic blacks
(4). Other racial/ethnic populations
experience higher asthma mortality and
hospitalization rates than non-Hispanic
whites while also reporting lower
asthma prevalence and fewer outpatient
and ED visits. The asthma-control char-
acteristics described in this report can
contribute to increased mortality and
higher hospitalization rates.

In 2002, the BRFSS adult lifetime
asthma prevalence estimate and the adult
current asthma prevalence estimate for
the 50 states and DC were higher than
in 2001 and 2000. Consistent with pre-
vious BRESS findings, the data in this
report indicate variability across states
and territories in the lifetime and cur-
rent asthma estimates. In addition, racial/
ethnic populations with the highest cur-
rent asthma prevalence in 2001 (non-
Hispanics of multiple races, non-
Hispanic AI/ANs, and non-Hispanic
blacks) reported higher adult current
asthma prevalence in 2002. Non-
Hispanic whites also reported higher
adult current asthma prevalence in 2002
than in 2001. Although non-Hispanic
Asians reported the lowest current
asthma prevalence in 2001, current
asthma prevalence decreased in 2002 in
contrast to the increases reported by
other racial/ethnic populations. Non-
Hispanic NH/PIs also reported a
decrease in current asthma prevalence in
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TABLE 2. Number and percentage of persons reporting current* asthma, by race/ethnicity and selected characteristics — Behavioral

Risk Factor Surveillance System (BRFSS), 19 selected areas, 2002

Current EDT Urgent  Routine Asthma Asthma Sleep Activity Used
prevalence’ visit visit visit symptoms attack difficulty  limited medication(s)

Race/Ethnicity No. (%) (%) (%) (%) (%) (%) (%) (%) (%)
White, non-Hispanic 5,458 (7.6) (14.5) (25.8) (52.6) (76.3) (52.3) (47.4) (23.6) (70.0)
Black, non-Hispanic 709 (9.3) (37.2) (35.9) (62.9) (68.7) (47.8) (63.3) (39.5) (68.0)
Asian, non-Hispanic 54 (2.9) (18.8) (17.1) (50.9) (67.8) (35.0) e — (63.2)
Native Hawaiian/Pacific Islander,

non-Hispanic 9 (1.3) — — — — — — — —
American Indian/Alaska Native,

non-Hispanic 143 (11.6) (20.4) (35.2) (66.6) (78.0) (64.2) (48.3) (26.3) (76.0)
Other race, non-Hispanic 50 (7.2) — — — — — — — —
Multiracial, non-Hispanic 115 (15.6) (13.5) (36.9) (53.8) (92.7) (66.0) (60.3) (43.6) (76.6)
Hispanic 546 (5.0) (26.0) (36.9) (51.4) (72.3) (52.4) (64.7) (40.4) (67.0)
Total™t 7,084 (7.2) (18.4) (28.5) (53.9) (75.1) (52.0) (51.1) (28.0) (69.3)
Lower 95% CI88 (6.9) (16.4) (26.3) (51.6) (73.1) (49.6) (48.4) (25.6) (67.1)
Upper 95% CI (7.5) (20.4) (30.8) (56.3) (77.2) (54.3) (53.9) (30.3) (71.5)

* Persons who answered “yes” to the questions, “Have you ever been told by a doctor, nurse, or other health professional that you have asthma?” and “Do

you still have asthma?”

T California, Delaware, District of Columbia, Idaho, lowa, Louisiana, Massachusetts, Michigan, New Hampshire, New Jersey, New Mexico, North Carolina,
Ohio, Oklahoma, Rhode Island, Texas, Utah, Wisconsin, and the U.S. Virgin Islands.

§ Unweighted number of BRFSS respondents with current asthma.
1 Emergency department.
** Fewer than 50 respondents; estimates suppressed.

T Excludes “Don’t know/refused” responses to asthma status or race/ethnicity questions, missing responses, outliers, reporting of “no asthma symptoms;’

and/or response miscodes.
88 Confidence interval.

2002, compared with 2001. Higher current asthma prevalence
cannot be explained by the distribution of BRESS respondents
by race/ethnicity because the change in any racial/ethnic popu-
lation in the BRFSS data was <1% from 2001 to 2002. Possible
reasons for variability include demographic, socioeconomic (e.g.,
income and education level), and environmental factors (e.g.,
outdoor air pollution and climate), physician diagnostic proce-
dures, or data-collection practices (3).

The findings in this report are subject to at least four limi-
tations. First, the median response rate for the survey was
58.3%. However, BRESS asthma prevalence is similar to esti-
mates from other surveys with higher response rates, such as
the National Health Interview Survey (5). Second, BRFSS
does not measure asthma prevalence among institutionalized
adults, military personnel, persons aged <18 years, and resi-
dents without telephones. Third, the validity of self-reported
asthma or asthma-control characteristics in BRESS is unknown
(6). Actual adherence to prescribed medication or asthma treat-
ment plans in respondents with current asthma is unknown.
Finally, the asthma-control questions were asked in 19 of the
54 BRESS reporting areas and might not accurately reflect
the asthma-control characteristics of other reporting areas or
accurately represent their racial/ethnic distribution.

States and territories using the BRFSS Adult Asthma His-
tory module can direct asthma management within their
jurisdictions and address disparities in asthma risk and con-
trol characteristics among racial/ethnic populations. Use of
comprehensive state-specific asthma surveillance data to
identify populations with poorly controlled asthma is
instrumental in developing, implementing, and evaluating
asthma-control programs and interventions.

Acknowledgment
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nators.
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Impact of a Smoking Ban
on Restaurant and Bar Revenues —
El Paso, Texas, 2002

Smoke-free indoor air ordinances protect employees and
customers from secondhand smoke exposure, which is associ-
ated with increased risks for heart disease and lung cancer in
adults and respiratory disease in children (7,2). As of January
2004, five states (California, Connecticut, Delaware, Maine,
and New York) and 72 municipalities in the United States
had passed laws that prohibit smoking in almost all work-
places, restaurants, and bars (3). On January 2, 2002, El Paso,
Texas (2000 population: 563,662), implemented an ordinance
banning smoking in all public places and workplaces, includ-
ing restaurants and bars. The El Paso smoking ban is the stron-
gest smoke-free indoor air ordinance in Texas and includes
stipulations for enforcement of the ban by firefighting and
law enforcement agencies, with fines of up to $500 for ordi-
nance violations (4). To assess whether the El Paso smoking
ban affected restaurant and bar revenues, the Texas Depart-
ment of Health (TDH) and CDC analyzed sales tax and
mixed-beverage tax data during the 12 years preceding and 1
year after the smoking ban was implemented. This report sum-
marizes the results of that analysis, which determined that no
statistically significant changes in restaurant and bar revenues
occurred after the smoking ban took effect. These findings
are consistent with those from studies of smoking bans in other
U.S. cities (5-8). Local public health officials can use these
data to support implementation of smokefree environments
as recommended by the Task Force on Community Preven-
tive Services (9).

To study the impact of the El Paso smoking ban on all sectors
of the local restaurant and bar industry, TDH and CDC
obtained quarterly sales tax reports and monthly mixed-
beverage tax receipts from the Texas Comptroller of Public
Accounts. The sales tax reports provided revenue data for res-
taurants, bars, and retail businesses, grouped by Standardized
Industrial Classification (SIC) codes. Categories were created
for restaurants (SIC codes 5812, 5816, and 5817) and bars
(SIC codes 5813 and 5814) (10). The sales tax reports
included revenue generated by sales of meals and sales of beer
and wine for establishments with beer and wine retailer per-
mits; sales tax revenue data were used for 1990-2002. Other
restaurant and bar revenue data came from reports filed
by holders of mixed-beverage permits. The state’s mixed-
beverage gross receipts tax, enacted in 1994, is levied on rev-
enue generated by sales of alcoholic beverages (e.g., liquor, beer,
and wine) and nonalcoholic beverages and ice used in mixed
drinks. Mixed-beverage revenue data were used for 1995-2002.

Multiple linear regression analysis was used to examine the
effect of the El Paso smoking ban on changes in revenue over
time. The following independent variables were considered: a
variable indicating whether the smoking ban was in force, an
ordinal variable to represent secular time, and three variables
to indicate during which one of four calendar quarters the
revenue data were collected. Two regression models were cre-
ated for each of the following primary dependent variables: 1)
revenue subject to sales tax from all restaurants and bars, res-
taurants only, and bars only; and 2) revenue subject to the
mixed-beverage tax. For each category, the first model exam-
ined the association between the smoking ban and revenue,
and the second examined the association between the smok-
ing ban and the fraction of revenue as a percentage of El Paso’s
total retail revenues (SIC codes 5211-5999). This fraction
accounts for economic variation that might impact revenue
in all sectors of the retail economy (6).

Two sets of statistics were used to evaluate the quality of the
models. The Durbin-Watson statistic was calculated for each
model to determine if first-order autocorrelation was present.
Variance inflation factors were examined to determine if
multicollinearity was present in any of the models.

Restaurant, bar, and mixed-beverage revenues varied by quar-
ter; in all categories, revenues usually were higher during the
fourth quarter (October—December) of each year (Figure 1).
During all four quarters, bar and mixed-beverage revenues
accounted for approximately 1% of total retail revenues
(Figure 2).

None of the regression models for restaurant, bar, or mixed-
beverage revenues or for such revenues as percentages of total
retail revenue over time showed any statistically significant
changes after the smoking ban was implemented (Table). In

FIGURE 1. Restaurant, bar, and mixed-beverage* revenues,
before and after implementation of smoking ban, by quarter
— El Paso, Texas, 1990-2002
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* Mixed-beverage revenue data were available only for 1995-2002.
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FIGURE 2. Restaurant, bar, and mixed-beverage* revenues as
percentage of total retail revenues, before and after implemen-
tation of smoking ban, by quarter — El Paso, Texas, 1990-2002
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*Mixed-beverage revenue data were available only for 1995-2002.

addition, the results did not change when revenues were ad-
justed for inflation, and adjusting for changes in price did not
change the results (8). In all models, the variance
inflation factors had values of <2 for each of the independent
variables, indicating that multicollinearity was not present,
and the Durbin-Watson statistics indicated that none of the
autocorrelations was statistically significant (Table).
Reported by: P Huang, MD, lexas Dept of Health. AK De, PhD,
Div of Applied Public Health Training, Epidemiology Program Office;
ME McCusker, MD, EIS Officer, CDC.

Editorial Note: No decline in total restaurant or bar revenues
occurred in El Paso, Texas, after the city’s smoking ban was
implemented on January 2, 2002. These findings are consis-
tent with the results of studies in other municipalities that
determined smoke-free indoor air ordinances had no effect

on restaurant revenues (2,5-8). Despite claims that these laws
especially might reduce alcoholic beverage revenues (2), the
mixed-beverage revenue analyses indicate that sales of alco-
holic beverages were not affected by the El Paso smoking ban.

The findings in this report are subject to at least three limi-
tations. First, because sales tax reports lag revenue collection
by 6 months, sales tax data were available for only 1 year after
the El Paso smoking ban was implemented. However, analy-
ses from other cities that included data for several years after a
smoking ban was enacted indicated no declines in restaurant
or bar revenues (6—8). Revenue data from El Paso will be
monitored for any changes in restaurant and bar revenues.
Second, because limited revenue data for El Paso were avail-
able, methods that might provide better estimates of the
impact of the ban could not be used. Regression models mea-
suring changes in slope for revenues before and after imple-
mentation of smoke-free indoor air ordinances might provide
better estimates of how these ordinances affect revenues (8);
time-series models also might produce better estimates. When
more information becomes available, these models should be
applied to the El Paso data. Finally, because the SIC code—
based restaurant and bar categories are not mutually exclu-
sive, certain bars were included in the restaurant category
created for this analysis. However, mixed-beverage tax data,
which provide a more precise measure of alcohol-related rev-
enue, support the finding that bar revenues were not affected
by the smoking ban.

Opponents of smoke-free indoor air ordinances have claimed
that enacting smoke-free indoor air ordinances will harm res-
taurant and bar revenues (2). However, the findings in this
report indicate that, in El Paso, Texas, restaurant and bar rev-
enues were not affected by the smoking ban. Such analyses of

TABLE. Impact of a smoking ban on restaurant, bar, and mixed-beverage revenues* — El Paso, Texas, 2002

Mean revenue

Effect of ban

Model fit'

Revenue type per quarter ($) Change in revenue® (%) (95% CIT) R? Durbin-Watson**
Restaurant 104,749,601 1,336,331 (-3,189,740-5,862,402) 0.96 1.76
% of total retail 8.8 0.2 (-0.7-1.1) 0.21 2.05
Bar 11,454,957 9,211 (-1,959,153-1,977,576) 0.43 2.03
% of total retail 1.0 0.03 (-0.1-0.1) 0.29 1.70
Total 116,204,559 1,269,532 (-4,632,656-7,171,720) 0.95 2.08
% of total retail 9.7 0.3 (-0.6-1.2) 0.15 2.02
Mixed beverage 14,187,573 -276,505 (-909,710-356,700) 0.83 1.89
% of total retail 1.1 0.03 (-0.1-0.2) 0.46 1.70

* Restaurant and bar revenues are from sales tax data for 1990-2002; mixed-beverage revenues are from mixed-beverage gross receipts tax data for

1995-2002.
P values were all nonsignificant (p<0.01).

Change in revenue indicates the value of the coefficient for the indicator variable representing the El Paso smoking ban in each model. All p values for this

coefficient were nonsignificant (p>0.1).
Confidence interval.

** None of the Durbin-Watson results indicates a significant autocorrelation. In a model with three independent variables and 52 observations (i.e., restaurant
and bar models), <1.67 indicates significant positive autocorrelation and >2.58 indicates significant negative autocorrelation. In a model with three
independent variables and 32 observations (i.e., mixed-beverage models), the critical values are <1.65 and >2.76, respectively.
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economic data can provide local policymakers with statistical
evidence to evaluate the merit of implementing smoke-free
indoor air ordinances in their communities.
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Effect of New Susceptibility
Breakpoints on Reporting
of Resistance in Streptococcus
pneumoniae — United States, 2003

In January 2003, the National Committee for Clinical Labo-
ratory Standards (NCCLS) finalized new breakpoints for
defining the susceptibility of Streptococcus pneumoniae isolates
to cefotaxime and ceftriaxone (7). The former breakpoints
were based on attainable concentrations of these antibiotics
in cerebrospinal fluid (CSF) and the level at which it was
thought that meningitis treatment failed because of elevated
minimum inhibitory concentrations (MICs). The new
breakpoints differ for S. prneumoniae isolates causing menin-

gitis and those causing nonmeningeal clinical syndromes. To
assess the effect of these new criteria on reporting of
nonsusceptible S. pneumoniae isolates, CDC analyzed
cefotaxime MIC data from the Active Bacterial Core Surveil-
lance (ABCs) of the Emerging Infections Program (EIP) Net-
work during 1998-2001. This report summarizes the results
of that analysis, which indicated that after the new criteria
were applied, the number of isolates defined as nonsusceptible
to cefotaxime decreased 52.1%—61.2% for each year. Labora-
tory reports for clinicians should include interpretations
using the new breakpoints for meningitis and nonmeningeal
syndromes for all non-CSF isolates.

During 1998-2001, ABCs/EIP surveillance areas from eight
states (California, Connecticut, Georgia, Maryland, Minnesota,
New York, Oregon, and Tennessee) conducted surveillance for
invasive pneumococcal disease. Surveillance populations ranged
from approximately 17.4 million in 1998 to 18.6 million in
2001 (2). A case of invasive pneumococcal disease was defined
as isolation of S. pneumoniae from a normally sterile site in a
resident of a surveillance area. Isolates were tested for suscepti-
bility at reference laboratories by using NCCLS methods (7).
Isolates were considered to be nonsusceptible to an antibiotic if
they met intermediate or resistant criteria by MIC testing.
Under the former criteria, susceptible, intermediate, and resis-
tant MIC breakpoints for cefotaxime and ceftriaxone were <0.5,
1, and >2 pg/mL, respectively, for all pneumococci. Under the
new criteria, isolates from CSF or other body sites where men-
ingitis is suspected maintain the old breakpoints, but isolates
causing nonmeningeal syndromes have breakpoints of <1, 2,
and >4 pg/mlL, respectively.

During 1998-2001, the number of S. pneumoniae isolates
collected annually ranged from 3,128 to 3,961 (Table).
Approximately 95.6% of isolates collected caused non-
meningeal clinical syndromes such as pneumonia with bacte-
remia. The percentage of isolates causing meningitis ranged
from 4.4% in 1998 to 5.5% in 2000.

The percentage of isolates causing nonmeningeal syndromes
that were nonsusceptible to penicillin ranged from 24.3% in
1998 t0 26.5% in 2000. Penicillin nonsusceptibility was con-
sistently higher among isolates causing meningitis (Table). The
susceptibility breakpoints for penicillin remain unchanged and
are the same for isolates causing both meningitis and non-
meningeal syndromes.

Under the former breakpoints, the percentage of isolates
causing nonmeningeal syndromes that were nonsusceptible
to cefotaxime ranged from 13.8% in 1998 to 16.7% in 2000
(Table). Cefotaxime nonsusceptibility was consistently higher
among isolates causing meningitis. When the new breakpoints
were applied, the percentage of isolates causing invasive
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TABLE. Streptococcus pneumoniae nonsusceptibility (NS) to penicillin and cefotaxime, by former and new* National Committee for
Clinical Laboratory Standards (NCCLS) breakpoints and year — Active Bacterial Core Surveillance, United States, 1998-2001

NCCLS breakpoints 1998 1999 2000 2001
Surveillance population 17,383,935 17,569,857 18,299,953 18,612,289
Total isolates collected (No.) 3,629 3,961 3,666 3,128
Meningitis isolates 158 209 203 168
Nonmeningeal isolates 3,471 3,752 3,463 2,960
Penicillin NS (%)
NS among all isolates 24.6 26.4 26.8 24.9
NS among meningitis isolates 29.8 30.6 315 30.4
NS among nonmeningeal isolates 24.3 26.2 26.5 24.6
Cefotaxime NS, by former breakpoints (%)
NS among all isolates 14.2 16.5 16.9 16.0
NS among meningitis isolates 22.2 19.6 20.2 19.6
NS among nonmeningeal isolates 13.8 16.4 16.7 15.8
Cefotaxime NS, by new breakpoints (%)
NS among all isolates 6.7 6.4 8.1 6.4
NS among meningitis isolates 22.2 19.6 20.2 19.6
NS among nonmeningeal isolates 6.0 5.7 7.4 5.6
% decrease in total no. NS isolates with new criteria 52.8 61.2 52.1 60.0

* New NCCLS breakpoints were finalized in January 2003.

nonmeningeal syndromes defined as cefotaxime nonsusceptible
decreased to 5.6%—7.4%; the percentage of isolates causing
meningitis defined as nonsusceptible remained unchanged.
Cefotaxime nonsusceptibility among all isolates was 6.4%—
8.1%, representing a decrease of 52.1%—-61.2% in cefotaxime
nonsusceptibility annually (Table).

Reported by: P Daily, MPH, California Emerging Infections Program,
San Francisco, California. M Farley, MD, Emory Univ School of Medicine,
Atlanta, Georgia. JH Jorgensen, PhD, Univ of Texas Health Science Center,
San Antonio, Texas. N Barrett, MS, Connecticur Dept of Public Health.
L Thomson Sanza, Maryland Dept of Health and Mental Hygiene.
A Glennen, Minnesota Dept of Health. N Dumas, New York State Dept
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of Health. ] Hatch, Oregon Dept of Human Svcs. A Craig, MDD, Tennessee
Depr of Health. RR Facklam, PhD, CG Whitney, MD, Div of Bacterial
and Mycotic Diseases and Active Bacterial Core Surveillance of the

Emerging Infections Program Network, National Center for Infectious
Diseases; CM Greene, MD, EIS Officer, CDC.

Editorial Note: When the new breakpoints were applied to
previously collected ABCs MIC data for 1998-2001, the num-
ber of S. pneumoniae isolates defined as nonsusceptible to
cefotaxime decreased 52.1%—61.2% each year. Although
breakpoints remain unchanged for pneumococci from CSF
or other body sites where meningitis is suspected, these iso-
lates constitute only a small fraction (4%-5%) of all collected.

Under the former criteria, S. pneumoniae infections treated
with beta-lactam antibiotics to which isolates had intermediate
resistance were associated with worse clinical outcomes for men-
ingitis (3,4) but not for pneumonia (5). This difference might
be related to the attainable concentration level of beta-lactam
antibiotics in CSE compared with plasma and interstitial fluid.
Beta-lactam antibiotic concentrations in the lung interstitia are
similar to those measured simultaneously in serum, and con-
centrations in CSF are lower than serum levels (6).

MIC breakpoints for penicillin were not changed because
susceptibility to penicillin (MIC <0.06 #g/mL) is used to pre-
dict susceptibility to other penicillins, cephalosporins, and
carbapenems. Defining new penicillin susceptibility
breakpoints for nonmeningeal syndromes also would require
recommending specific doses for each route of penicillin
administration.

State and local health departments conduct surveillance for
drug-resistant S. pneumoniae and rely on data generated by
clinical laboratories. The change in susceptibility breakpoints
will cause an artificial decline in the percentage of
nonsusceptible S. pneumoniae isolates on surveillance reports.
Health departments should examine laboratory data collected
as part of surveillance programs to ensure that data are inter-
preted and aggregated correctly.

Antimicrobial susceptibility testing influences clinicians’
antibiotic choices (7). Current recommendations for treating
penicillin-resistant pneumococcal pneumonia suggest choos-
ing one of the following agents on the basis of susceptibility
testing results: cefotaxime, ceftriaxone, selected fluoro-
quinolones, or, if the isolate is resistant to fluoroquinolone
and cephalosporin, vancomycin (8). New clinical-syndrome—
based susceptibility breakpoints for cefotaxime and ceftriaxone
might lead to an increase in use of these antibiotics to treat
nonmeningeal pneumococcal disease over broader-spectrum
antibiotics (e.g., fluoroquinolones). S. pneumoniae strains
resistant to fluoroquinolones are uncommon, but develop-
ment of resistance is a concern (9). If the new NCCLS sus-
ceptibility breakpoints promote using narrower-spectrum

antibiotics to treat pneumococcal disease, development of
resistance to broader-spectrum antibiotics might be slowed.
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Interim Guidelines
for the Evaluation of Infants Born
to Mothers Infected with West Nile
Virus During Pregnancy

West Nile virus (WNV) is a single-stranded RNA flavivirus
with antigenic similarities to Japanese encephalitis and St. Louis
encephalitis viruses. It is transmitted to humans primarily
through the bites of infected mosquitoes. Flavivirus infection
during pregnancy has been associated rarely with both spon-
taneous abortion and neonatal illness but has not been known
to cause birth defects in humans (/—4). During 2002, a total
of 4,156 cases of WNV illness in humans, including 2,946
cases of neuroinvasive disease, were reported to CDC by state
health departments. In 2002, a woman who had WNV
encephalitis during the 27th week of her pregnancy delivered
a full-term infant with chorioretinitis, cystic destruction of
cerebral tissue, and laboratory evidence of congenitally
acquired WNV infection (5,6). 