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Tobacco Use, Access, and Exposure to Tobacco in Media Among
Middle and High School Students — United States, 2004

Two of the national health objectives for 2010 are to reduce
the prevalence of any tobacco use during the preceding month
to <21% and the prevalence of current cigarette use to <16%
among high school students (objectives 27-2a and 27-2b) (1).
The National Youth Tobacco Survey (NYTS), conducted by
CDC in 2004, provided estimates of current use of
tobacco products and selected indicators related to tobacco
use, including youth exposure to tobacco-related media and
access to cigarettes. This report summarizes data from the 2004
NYTS and describes changes in tobacco use and indicators
related to tobacco use since 2002 (2). During 2002–2004,
middle school students reported decreases in pipe use, seeing
actors using tobacco on television or in movies, and seeing
advertisements for tobacco products on the Internet. Among
high school students, no changes were observed in the use of
tobacco or in access to tobacco products; however, seeing
actors using tobacco on television or in movies declined slightly,
and seeing advertisements for tobacco products on the Internet
increased. The lack of substantial decreases in the use of
almost all tobacco products among middle and high school
students underscores the need to fully implement evidence-
based strategies (e.g., increasing the retail price of
tobacco products, implementing smoking-prevention
media campaigns, and decreasing minors’ access as part of
comprehensive tobacco-control programs) that are effective
in preventing youth tobacco use (3).

Similar to the 2002 NYTS (2), the sampling frame for the
2004 NYTS consisted of all U.S. public and private schools
and was stratified by U.S. Census Bureau data by region and
urbanicity; non-Hispanic black, Hispanic, and Asian students
were oversampled. A total of 91 primary sampling units (PSUs)
(i.e., large counties or groups of counties) were selected in the
first stage of sampling, and 288 schools were selected from
these PSUs in the second stage of sampling. Of these 288

eligible schools, 267 (93%) participated in the survey. In each
school, typically five classes (approximately 125 students) were
selected randomly from a required subject area (e.g., English)
or a particular class period (e.g., all 2nd period classes). Par-
ticipation was voluntary and anonymous, and school paren-
tal permission procedures were followed; students recorded
their responses in a computer-scannable booklet.

Of 31,774 students who were sampled from the participat-
ing schools, 27,933 (88%) completed the survey (14,034
middle school students [grades 6–8], 13,738 high school stu-
dents [grades 9–12], and 161 students unclassified with
respect to grade). Data were weighted to be nationally repre-
sentative. Statistical software was used to compute 95% con-
fidence intervals for prevalence estimates. Differences in
tobacco use estimates during 2002–2004 were assessed by
using t-tests at two-tailed significance level. All statistically
significant results were p<0.05. Current use of specific tobacco
products (i.e., cigarettes, cigars, smokeless tobacco, pipes, bidis
[leaf-wrapped, flavored cigarettes from India], or kreteks [clove
cigarettes]) was defined as having used that product on at least
1 day during the 30 days preceding the survey. Current use of
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any tobacco product was defined as having used any of the
listed products on at least 1 day during the 30 days preceding
the survey. Students were asked how often they saw actors
using tobacco on television or in movies or saw advertisements
for tobacco products on the Internet, whether they were asked
for proof of age when they bought or tried to buy cigarettes in
a store during the preceding 30 days, and whether anyone
ever refused to sell them cigarettes because of their age during
the preceding 30 days.

In 2004, a total of 11.7% of middle school students
reported current use of any tobacco product (Table 1). Ciga-
rettes (8.1%) were the most commonly used product, followed
by cigars (5.2%), smokeless tobacco (2.9%), pipes (2.6%),
bidis (2.3%), and kreteks (1.5%). During 2002–2004, no sig-
nificant changes were observed among middle school students
in use of any tobacco or cigarettes (in 2002, a total of 13.3%
of middle school students reported current use of any tobacco
product, and 9.8% reported current use of cigarettes), cigars,
smokeless tobacco, bidis, or kreteks. Pipe use declined signifi-
cantly, from 3.5% to 2.6%. Among males, cigarette smoking
and use of pipes and kreteks declined, from 9.8% to 7.7%,
5.1% to 3.3%, and 2.7% to 1.9%, respectively. Among Asians,
use of any tobacco, cigarettes, cigars, pipes, bidis, and kreteks
decreased. Among non-Hispanic blacks, use of pipes decreased.
Among Hispanics, use of cigars and bidis increased signifi-
cantly.

In 2004, a total of 28.0% of high school students reported
current use of any tobacco product (Table 2). Cigarettes
(22.3%) were the most commonly used product, followed by
cigars (12.8%), smokeless tobacco (6.0%), pipes (3.1%), bidis
(2.6%), and kreteks (2.3%). During 2002–2004, no signifi-
cant decreases were observed in use of any tobacco or use of a
specific tobacco product (in 2002, a total of 28.2% of high
school students reported current use of any tobacco product,
and 22.5% reported current use of cigarettes). Among non-
Hispanic blacks, use of any tobacco product and pipes
decreased, from 21.7% to 17.1% and 3.7% to 1.8%, respec-
tively. Among Hispanics, cigar use increased, from 10.8% to
13.3%.

In 2004, a total of 77.9% of middle school students
reported seeing actors using tobacco on television or in mov-
ies, and 34.1% reported seeing advertisements for tobacco
products on the Internet (Table 3), compared with 89.9%
and 42.7% in 2002, respectively. In addition, in 2004, a total
of 70.6% of current cigarette smokers in middle school said
they were not asked to show proof of age when they pur-
chased or attempted to purchase cigarettes from a store, and
66.4% said they were not refused purchase of cigarettes
because of their age. No significant differences were observed
from 2002.
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TABLE 1. Percentage of students in middle school (grades 6–8) who were current users* of any tobacco product, by product type,
sex, and race/ethnicity — National Youth Tobacco Survey, United States, 2002 and 2004

Smokeless
Any tobacco† Cigarettes Cigars tobacco Pipes Bidis Kreteks

Characteristic % (95% CI§) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Middle school, 2004
Sex
Male 12.7 (±1.7)   7.7¶ (±1.3) 6.6 (±1.1) 3.9 (±1.0) 3.3¶ (±0.8) 2.8 (±0.7) 1.9¶ (±0.4)
Female 10.7 (±1.8) 8.6 (±1.9) 3.8 (±0.5) 1.9 (±0.5) 1.8 (±0.5) 1.7 (±0.4) 1.2 (±0.4)

Race/Ethnicity
White, non-Hispanic 11.2 (±1.9) 8.3 (±1.8) 4.4 (±0.8) 3.1 (±0.9) 2.2 (±0.6) 1.8 (±0.5) 1.2 (±0.4)
Black, non-Hispanic 12.3 (±2.5) 7.5 (±1.9) 6.9 (±1.8) 1.8 (±0.8) 2.0¶ (±0.8) 2.7 (±0.9) 1.6 (±0.6)
Hispanic 14.8 (±1.9) 9.4 (±1.5) 8.0¶ (±1.2) 3.7 (±0.9) 5.3 (±1.2) 4.3¶ (±0.8) 3.0 (±0.7)
Asian  3.4¶ (±1.8) 2.2¶ (±1.5) 0.7¶ (±0.6) 1.0 (±0.7) 0.7¶ (±0.7) 0.5¶ (±0.6) 0.7¶ (±0.7)

Total 11.7 (±1.6) 8.1 (±1.5) 5.2 (±0.7) 2.9 (±0.6) 2.6¶ (±0.6) 2.3 (±0.5) 1.5 (±0.3)

Middle school, 2002
Sex
Male 14.7 (±1.6) 9.8 (±1.3) 7.9 (±1.1) 5.3 (±1.3) 5.1 (±0.8) 3.1 (±0.6) 2.7 (±0.6)
Female 11.7 (±1.4) 9.7 (±1.4) 4.1 (±0.7) 1.6 (±0.5) 1.9 (±0.4) 1.7 (±0.4) 1.1 (±0.3)

Race/Ethnicity
White, non-Hispanic 13.2 (±1.9) 10.1 (±1.6) 5.5 (±1.0) 3.8 (±1.1) 2.8 (±0.6) 1.8 (±0.4) 1.5 (±0.4)
Black, non-Hispanic 13.5 (±2.4) 9.0 (±2.3) 7.3 (±1.7) 2.3 (±0.9) 3.9 (±1.4) 3.1 (±1.0) 2.3 (±0.9)
Hispanic 12.5 (±1.9) 8.7 (±1.5) 6.3 (±1.1) 2.7 (±0.7) 4.3 (±0.9) 2.9 (±0.7) 2.6 (±0.7)
Asian    8.6 (±3.3) 7.4 (±3.3) 5.0 (±2.8) 3.5 (±2.7) 4.6 (±2.7) 3.1 (±2.2) 3.8 (±2.9)

Total 13.3 (±1.4) 9.8 (±1.2) 6.0 (±0.7) 3.5 (±0.7) 3.5 (±0.5) 2.4 (±0.3) 2.0 (±0.4)

* Used tobacco on at least 1 day during the 30 days preceding the survey.
†

Cigarettes, cigars, smokeless tobacco, pipes, bidis (leaf-wrapped, flavored cigarettes from India), or kreteks (clove cigarettes).
§

Confidence interval.
¶

Significant difference (p<0.05), 2004 versus 2002.

TABLE 2.  Percentage of students in high school (grades 9–12) who were current users* of any tobacco product, by product type, sex,
and race/ethnicity — National Youth Tobacco Survey, United States, 2002 and 2004

Smokeless
Any tobacco† Cigarettes Cigars tobacco Pipes Bidis Kreteks

Characteristic % (95% CI§) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

High school, 2004
Sex
Male 31.5 (±3.0) 22.1 (±2.7) 18.4 (±1.8) 10.8 (±2.2) 4.6 (±0.9) 3.6 (±0.7) 3.2 (±0.8)
Female 24.7 (±3.1) 22.4 (±3.1) 7.5 (±1.4) 1.4 (±0.6) 1.6 (±0.6) 1.6 (±0.5) 1.5 (±0.5)

Race/Ethnicity
White, non-Hispanic 31.5 (±4.1) 25.4 (±3.8) 13.6 (±2.1) 7.5 (±1.6) 2.9 (±0.8) 2.2 (±0.5) 2.3 (±0.7)
Black, non-Hispanic 17.1¶ (±3.3) 11.4 (±3.1) 10.5 (±2.1) 1.7 (±1.2) 1.8¶ (±0.8) 2.1 (±0.8) 1.3 (±0.5)
Hispanic 26.2 (±2.9) 21.6 (±3.1) 13.3¶ (±1.7) 3.5 (±1.1) 5.0 (±1.0) 4.6 (±0.9) 3.3 (±0.7)
Asian 13.1 (±3.3) 11.2 (±2.6) 5.7 (±2.4) 2.1 (±1.7) 2.0 (±1.1) 2.1 (±1.2) 1.4 (±1.0)

Total 28.0 (±2.9) 22.3 (±2.7) 12.8 (±1.5) 6.0 (±1.2) 3.1 (±0.6) 2.6 (±0.5) 2.3 (±0.5)

High school, 2002
Sex
Male 32.6 (±2.3) 23.9 (±2.1) 16.9 (±1.4) 10.5 (±2.0) 5.0 (±0.9) 3.7 (±0.8) 3.5 (±0.7)
Female 23.7 (±1.8) 21.0 (±1.9) 6.2 (±0.9) 1.2 (±0.3) 1.4 (±0.4) 1.5 (±0.4) 1.8 (±0.5)

Race/Ethnicity
White, non-Hispanic 30.9 (±2.0) 25.2 (±1.8) 11.8 (±1.0) 7.3 (±1.4) 2.8 (±0.6) 2.2 (±0.5) 2.7 (±0.6)
Black, non-Hispanic 21.7 (±2.9) 13.8 (±2.8) 12.0 (±1.9) 1.8 (±0.8) 3.7 (±1.2) 3.4 (±1.1) 1.9 (±0.8)
Hispanic 24.1 (±2.7) 19.8 (±2.5) 10.8 (±1.5) 3.3 (±1.1) 4.6 (±1.1) 3.5 (±0.9) 3.0 (±0.8)
Asian 14.6 (±3.8) 12.2 (±3.4) 5.4 (±2.3) 2.1 (±1.5) 2.7 (±1.5) 2.9 (±1.6) 2.1 (±1.7)

Total 28.2 (±1.7) 22.5 (±1.6) 11.6 (±0.9) 5.9 (±1.1) 3.2 (±0.6) 2.6 (±0.5) 2.7 (±0.4)

* Used tobacco on at least 1 day during the 30 days preceding the survey.
†

Cigarettes, cigars, smokeless tobacco, pipes, bidis (leaf-wrapped, flavored cigarettes from India), or kreteks (clove cigarettes).
§

Confidence interval.
¶

Significant difference (p<0.05), 2004 versus 2002.
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TABLE 3. Percentage of students in middle school (grades 6–8) and high school (grades 9–12) who reported being exposed to
tobacco-related media and advertising, and current smokers aged <18 years who tried to buy cigarettes in a store, by sex and race/
ethnicity — National Youth Tobacco Survey, United States, 2004

All students Current cigarette smokers* aged <18 years
Saw actors Saw Were not

on television advertisements for asked to show Were not
or in movies tobacco products proof of age when refused purchase

using tobacco on the Internet purchasing cigarettes because of age
Characteristic % (95% CI†) % (95% CI) % (95% CI) % (95% CI)

Middle school
Sex

Male 78.6§ (±1.9) 33.8§ (±2.1) 67.9 (±7.8) 62.8 (±9.7)
Female 77.2§ (±2.1) 34.3§ (±2.7) 73.3 (±9.4) 70.1 (±7.2)

Race/Ethnicity
White, non-Hispanic 78.5§ (±2.3) 34.4§ (±1.9) 79.9 (±8.7) 69.8 (±8.9)
Black, non-Hispanic 77.1§ (±2.4) 31.2§ (±2.5) 65.7 (±14.9) 63.6 (±12.5)
Hispanic 78.1§ (±2.1) 35.7§ (±2.5) 60.5 (±14.1) 63.4 (±11.0)
Asian 72.7§ (±4.6) 29.1§ (±6.6) —¶ —¶ —¶ —¶

Total 77.9§ (±1.9) 34.1§ (±2.0) 70.6 (±6.8) 66.4 (±6.8)

High school
Sex
Male 85.9§ (±1.4) 38.8§ (±1.9) 57.8 (±5.4) 52.6 (±4.8)
Female 87.1§ (±1.7) 39.6§ (±2.2) 71.6§ (±7.1) 73.2§ (±5.6)

Race/Ethnicity
White, non-Hispanic 86.9§ (±1.6) 38.5§ (±1.9) 63.1 (±7.3) 62.1 (±4.5)
Black, non-Hispanic 84.6§ (±2.1) 38.4 (±2.8) 77.2 (±10.6) 74.8§ (±10.6)
Hispanic 86.5§ (±1.5) 44.1§ (±2.8) 60.6 (±6.9) 55.1 (±6.5)
Asian 86.4§ (±3.6) 41.0 (±4.9) —¶ —¶ —¶ —¶

Total 86.5§ (±1.2) 39.2§ (±1.5) 63.9 (±5.7) 62.1 (±3.8)

* Smoked cigarettes on at least 1 day during the 30 days preceding the survey and bought or tried to buy cigarettes in a store.
†

Confidence interval.
§

Significant difference (p<0.05), 2004 versus 2002.
¶

Unstable estimate because of small sample size.

During 2002–2004, a significant overall decline, from
91.3% to 86.5%, was observed among high school students
who reported seeing actors using tobacco on television or in
movies. However, a significant increase was observed, from
33.5% to 39.2%, in seeing tobacco products on the Internet.
Among current smokers aged <18 years in high school, 63.9%
said they were not asked to show proof of age when they pur-
chased or attempted to purchase cigarettes from a store, and
62.1% said they were not refused purchase of cigarettes
because of their age. No significant differences were docu-
mented from 2002.
Reported by: AB Bloch, MD, PD Mowery, MA, RS Caraballo, PhD,
AM Malarcher, PhD, T Pechacek, PhD, CG Husten, MD, Office on
Smoking and Health, National Center for Chronic Disease Prevention
and Health Promotion, CDC. R Carmona, MD, Office of the Surgeon General.

Editorial Note: Preventing smoking initiation and use among
adolescents is critical to ending the epidemic of tobacco use
in the United States. In assessing state and national tobacco-
control efforts, multiple indicators are needed to evaluate
progress in reducing tobacco use among adolescents, in par-
ticular, measures of exposure to influences that promote or
discourage tobacco use. NYTS serves as a national evaluation

tool and as a benchmark for the 29 states that implemented a
comparable state Youth Tobacco Survey in 2003 and 2004.
Data from two of the multiple indicators in NYTS indicated
no change occurred in minors’ access to cigarettes, whereas
declines in seeing actors using tobacco on television or in
movies occurred among both middle and high school stu-
dents. Although the levels of exposure to seeing actors using
tobacco decreased from 91.3% in 2002 to 86.5% in 2004
among high school students and from 89.9% in 2002 to 77.9%
in 2004 among middle school students, approximately three
fourths of middle and high school students are still exposed to
these images. Parental monitoring of and limitations on
minors’ access to media sources might reduce exposures (4);
however, reductions in exposure large enough to effectively
prevent smoking initiation might require different industry
practices on smoking images in movies (5).

Because the overall prevalence of any tobacco use or ciga-
rette smoking did not change during 2002–2004 (2), data
from future surveys will be important in determining whether
progress toward meeting the national health objectives for 2010
is slowing. Several factors might be related to this lack of change
in prevalence. From winter 1997 to spring 2002, the retail
price of cigarettes increased approximately 80%, but from
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spring 2002 to spring 2004, the price increased only 4% (6).
Although smoking-prevention media campaigns are effective
in preventing youth smoking initiation (7), funding for these
campaigns has declined substantially (8). In addition, during
the preceding 3 fiscal years (FYs), a 28% decline in the total
investment in statewide comprehensive tobacco-prevention
and -control programs occurred, from $749.7 million in FY
2002 to $542.6 in FY 2004 (8). Finally, whereas factors pre-
venting tobacco use (e.g., increasing the retail price of tobacco
products, implementing smoking-prevention media
campaigns, and funding for comprehensive state tobacco-
prevention and -control programs) declined from 2002 to
2004, tobacco industry expenditures on tobacco advertising
and promotion increased from $5.7 billion in 1997 to $12.5
billion in 2002 (9).

The findings in this report are subject to at least three limi-
tations. First, these data apply only to youths who attended
middle school or high school. Among persons aged 16–17
years in the United States, approximately 5% were not
enrolled in a high school program and had not completed
high school in 2000 (2). Second, the questionnaire was of-
fered only in English. Thus, comprehension might have been
limited for students with English as a second language. Third,
significance testing did not control for possible changes in
demographics from 2002 to 2004.

The decline in youth smoking prevalence since the late 1990s
has been a public health success, reversing the pattern of
increase in the early 1990s (2). However, the lack of substan-
tial change among middle and high school students during
the preceding 2 years emphasizes the need for sustained,
comprehensive, evidence-based programs that demonstrate the
ability to reduce adolescent smoking prevalence (10).
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Inadvertent Laboratory Exposure
to Bacillus anthracis —

California, 2004
On June 9, 2004, the California Department of Health

Services (CDHS) was notified of possible inadvertent expo-
sure to Bacillus anthracis spores at Children’s Hospital Oak-
land Research Institute (CHORI), where workers were
evaluating the immune response of mice to B. anthracis. This
report summarizes the subsequent investigation by CDHS and
CDC, including assessment of exposures, administration of
postexposure chemoprophylaxis, and serologic testing of
potentially exposed workers. The findings underscore the
importance of using appropriate biosafety practices and per-
forming adequate sterility testing when working with mate-
rial believed to contain inactivated B. anthracis organisms.

On May 28, 2004, CHORI staff members injected 10 mice
with a suspension believed to contain nonviable vegetative
cells of B. anthracis Ames strain. The suspension was centri-
fuged and drawn into syringes on an open bench in the labo-
ratory. The mice were injected in a separate animal-handling
facility at CHORI. By May 30, all of the injected animals had
unexpectedly died. The carcasses were removed from the cages,
placed into a plastic biohazard bag, and frozen. The bedding
was discarded as standard animal waste. The cages were sani-
tized in an automated washer.

On June 4, an additional 40 mice were injected with the
same suspension. By June 7, all but one of these mice had
died. All subsequent work was performed under a biological
safety cabinet (BSC), and additional personal protective equip-
ment (PPE) was used (e.g., protective clothing and gloves).
Animal cages were brought into the BSC, and the surviving

http://www.tobaccofreekids.org/reports/settlements/2005/fullreport.pdf
http://www.tobaccofreekids.org/reports/settlements/2005/fullreport.pdf
http://www.ftc.gov/reports/cigarette/041022cigaretterpt.pdf
http://www.ftc.gov/reports/cigarette/041022cigaretterpt.pdf
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