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Abstract

Background: Tobacco use remains the leading cause of preventable morbidity and mortality in the United States.

Methods: The 2005-2010 National Health Interview Surveys and the 2010 Behavioral Risk Factor Surveillance System
survey were used to estimate national and state adult smoking prevalence, respectively. Current cigarette smokers were
defined as adults aged 18 years who reported having smoked 2100 cigarettes during their lifetime and who now smoke
every day or some days.

Results: In 2010, 19.3% of U.S. adults were current cigarette smokers. Higher smoking prevalence was observed in the
Midwest (21.8%) and South (21.0%). From 2005 to 2010, the proportion of smokers declined from 20.9% to 19.3%
(p<0.05 for trend), representing approximately 3 million fewer smokers in 2010 than would have existed had prevalence
not declined since 2005. The proportion of daily smokers who smoked one to nine cigarettes per day (CPD) increased
from 16.4% to 21.8% during 2005-2010 (p<0.05 for trend), whereas the proportion who smoked 230 CPD decreased
from 12.7% to 8.3% (p<0.05 for trend).

Conclusions: During 2005-2010, an overall decrease was observed in the prevalence of cigarette smoking among adults;
however, the amount and direction of change has not been consistent year-to-year.

Implications for Public Health Practice: Enhanced efforts are needed to accelerate the decline in cigarette smoking
among adults. Population-based prevention strategies, such as tobacco taxes, media campaigns, and smoke-free policies,
in concert with clinical cessation interventions, can help decrease cigarette smoking and reduce the health burden and
economic impact of tobacco-related diseases in the United States.
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Methods

The NHIS is administered to a nationally representative random
probability sample of noninstitutionalized, civilian U.S. adults
aged 218 years. The 2010 NHIS included 27,157 respondents, of
whom a total of 190 were excluded because of unknown smoking
status. In 2010, the overall response rate was 60.8%; response
rates for prior NHIS survey years have been reported previously.S
BRESS is a state-based, random-digit—dialed telephone survey of
noninstitutionalized, civilian U.S. adults aged 218 years; in 2010,
the Council of American Survey and Research Organizations
(CASRO) median response rate was 54.6% (ranging from 39.1%
in Oregon to 68.8% in Nebraska), and the median cooperation
rate was 76.9% (ranging from 56.8% in California to 86.1% in
Minnesota).9

For both surveys, current cigarette smokers were defined
as respondents who had smoked >100 cigarettes during their
lifetime and responded “every day” or “some days” to the
question, “Do you now smoke cigarettes every day, some days,
or not at all?” Overall and sex-specific estimates of current
smoking and number of cigarettes smoked per day (CPD) were
determined by age, race/ethnicity, education, poverty status,
and U.S. census region. Poverty status was defined using 2009
poverty thresholds published by the U.S. Census Bureau.

NHIS data were adjusted for nonresponse and weighted
to provide national smoking prevalence estimates; 95%
confidence intervals that account for the survey’s multistage
probability sample design were calculated. NHIS results with
relative standard error of 230% are not reported. Statistical
significance of observed differences was assessed using 95%
confidence intervals. Data from BRFSS were weighted to adjust
for the differential probability of both selection and response.

Using NHIS data, logistic regression was used to analyze
temporal changes in national smoking prevalence and CPD
(among daily smokers) during 2005-2010, overall and by
age, race/ethnicity, education, poverty status, and U.S. census
region. These G6-year linear trend analyses were constructed
using 2005 as the baseline to enable comparability with
previous national trend estimates (3); results were adjusted
for sex, age, and race/ethnicity, and the Wald test was used to
determine statistical significance (defined as p<0.05).

Direct standardization was used to determine the population
impact of the decline in smoking prevalence during 2005-2010.
After adjustment for population changes in sex, age, and race/
ethnicity, the difference in smoking prevalence from 2005 to

S Additional information available at htep://www.cdc.gov/nchs/nhis/quest_data_
related_1997_forward.htm.

9 Based on CASRO definitions. The response rate is the percentage of persons who
completed interviews among all eligible persons, including those who were not
successfully contacted. The cooperation rate is the percentage of persons who
completed interviews among all eligible persons who were contacted.
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2010 was applied to 2010 U.S. census data to determine the
number of additional smokers that would have existed in 2010
had prevalence not declined since 2005.

Results

In 2010, an estimated 19.3% (45.3 million) of U.S. adults were
current cigarette smokers; of these, 78.2% (35.4 million) smoked
every day, and 21.8% (9.9 million) smoked some days. Prevalence
was higher among men (21.5%) than women (17.3%) (Table).
Adults aged 2544 years (22.0%) and 45—64 years (21.1%) had
the highest prevalences among age groups. Among racial/ethnic
populations, non-Hispanic American Indians/Alaska Natives had
the highest prevalence (31.4%), followed by non-Hispanic whites
(21.0%) and non-Hispanic blacks (20.6%). Smoking prevalence
generally decreased with increasing education and was higher
among adults living below the poverty level (28.9%) than among
those at or above the poverty level (18.3%). By region, prevalence
was highest in the Midwest (21.8%) and South (21.0%) and
lowest in the West (15.9%).** By state, smoking prevalence was
lowest in Utah (9.1%) and California (12.1%) and highest in West
Virginia (26.8%) and Kentucky (24.8%) (Figure 1).

During 2005-2010, the overall proportion of U.S. adults
who were current smokers declined from 20.9% to 19.3%
(p<0.05 for trend) (Table), representing approximately 3
million fewer smokers in 2010 than would have existed had
prevalence not declined since 2005. However, this decline in
prevalence was not uniform across the population; statistically
significant reductions were observed only among persons aged
18-24 years or 25-44 years, Hispanics and non-Hispanic
Asians, those living at or above the poverty level, and those
living in the Northeast or Midwest (p<0.05 for trend). No
population group experienced a significant increase in smoking
prevalence during 2005-2010.

The mean number of CPD among daily smokers was 16.7 in
2005 and 15.1 in 2010. During 2005-2010, the proportion of daily
smokers who smoked one to nine CPD increased from 16.4% to
21.8% (p<0.05 for trend), whereas the proportion who smoked >30
CPD declined from 12.7% to 8.3% (p<0.05 for trend) (Figure 2).

Conclusions and Comment

The prevalence of current cigarette smoking among U.S. adults
aged 218 years declined slightly during 2005-2010, representing
approximately 3 million fewer smokers than would have existed

** Northeast: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey,
New York, Pennsylvania, Rhode Island, and Vermont. Miduwest: llinois, Indiana,
Towa, Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio,
South Dakota, and Wisconsin. South: Alabama, Arkansas, Delaware, District
of Columbia, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi,
North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, and
West Virginia. Wesz: Alaska, Arizona, California, Colorado, Hawaii, Idaho,
Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming.
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TABLE. Percentage of persons aged =18 years who were current cigarette smokers,* by selected characteristics — National Health Interview

Survey, United States, 2005 and 2010

2005 2010
Males Females Total Males Females Total
Characteristic % (95% CI) %  (95% Cl) % (95% ClI) % (95% CI) % (95% CI) % (95% CI)
Age group (yrs)
18-24 28.0 (25.0-31.0) 20.7 (18.3-23.1) 24.4 (22.4-26.4) 228 (19.9-25.7) 174 (15.0-19.8) 20.1 (18.2-22.0)t
25-44 268 (25.4-28.2) 214 (20.2-22.6) 24.1 (23.1-25.1) 243 (22.8-25.8) 19.8 (18.4-21.2) 22.0 (21.0-23.0)f
45-64 252  (23.7-26.7) 188 (17.7-19.9) 21.9 (21.0-22.8) 232 (21.6-24.8) 19.1  (17.9-20.3) 21.1 (20.1-22.1)
>65 8.9 (7.6-10.2) 8.3 (7.3-9.3) 8.6 (7.8-9.4) 9.7 (8.3-11.1) 9.3 (8.1-10.5) 9.5 (8.6-10.4)
Race/Ethnicity$
White, non-Hispanic 240 (22.8-25.2) 20.0 (19.1-20.9) 21.9 (21.1-22.7) 226 (21.5-23.7) 19.6 (18.6-20.6) 21.0 (20.2-21.8)
Black, non-Hispanic 26.7 (23.9-29.5) 173 (15.6-19.0) 21.5 (19.9-23.1) 248 (22.3-27.3) 171 (15.1-19.1) 20.6  (19.1-22.1)
Hispanic 211 (19.2-23.0) 11.1 (9.8-12.4) 16.2 (15.0-17.4) 158 (14.0-17.6) 9.0 (7.8-10.2) 125 (11.4-13.6)"
Al/AN, non-Hispanic 375 (20.7-54.3) 26.8 (15.5-38.1) 32.0 (22.3-41.7) —1 — 36.0 (24.1-47.9) 314 (22.3-40.5)
Asian, non-Hispanic** 206 (15.7-255) 6.1 (3.7-8.5) 13.3 (10.4-16.2) 147 (11.7-17.7) 43 (3.0-5.6) 9.2 (7.6-10.8)t
Multiple race, non-Hispanic 26.1 (16.3-35.9) 235 (14.8-32.2) 24.8 (17.7-31.9) 284 (19.0-37.8) 23.8 (17.1-30.5) 25.9 (20.2-31.6)
Educationtt
0-12 yrs (no diploma) 29.5 (27.2-31.8) 219 (20.1-23.7) 25.5 (24.0-27.0) 285 (26.1-30.9) 21.8 (19.6-24.0) 25.1 (23.5-26.7)
<8 yrs 21.0 (17.7-243) 134 (11.1-157) 17.1 (15.1-19.1) 203 (17.4-23.2) 11.2 (8.5-13.9) 16.2 (14.2-18.2)
9-11yrs 368 (33.3-403) 29.0 (26.1-31.9) 32.6 (30.3-34.9) 383 (34.0-426) 298 (263-33.3) 33.8 (31.3-36.3)
12 yrs (no diploma) 30.2 (23.5-36.9) 222 (16.9-27.5) 26.0 (21.8-30.2) 224 (15.4-29.4) 212 (15.7-26.7) 21.7  (17.1-26.3)
GED 475 (41.4-53.6) 38.8 (33.6-44.0) 43.2 (39.0-47.4) 464  (40.1-52.7) 441 (37.6-50.6) 45.2 (40.9-49.5)
High school graduate 28.8 (27.0-30.6) 20.7 (19.3-22.1) 24.6 (23.5-25.7) 274 (25.2-29.6) 20.6 (18.9-22.3) 23.8 (22.4-25.2)
Some college (no degree) 26.2 (24.4-28.0) 19.5 (18.0-21.0) 22.5 (21.4-23.6) 25.1 (22.7-27.5) 21.6 (19.6-23.6) 23.2 (21.6-24.8)
Associate degree 26.1 (23.3-289) 17.1 (15.0-19.2) 20.9 (19.2-22.6) 21.8 (18.7-24.9) 164 (14.1-18.7) 18.8 (17.0-20.6)
Undergraduate degree 119 (10.5-13.3) 9.6 (8.3-10.9) 10.7 (9.8-11.6) 10.2 (8.8-11.6) 9.5 (8.1-10.9) 2.9 (8.9-10.9)
Graduate degree 6.9 (5.3-85) 74 (6.0-88) 7.1 (6.0-8.2) 7.1 (5.3-8.9) 5.4 (4.0-6.8) 6.3 (5.1-7.5)
Poverty status5$
At or above poverty level 237 (22.6-24.8) 17.6 (16.7-18.5) 20.6 (19.9-21.3) 20.2 (19.2-21.2) 164 (15.6-17.2) 183 (17.6-19.0)F
Below poverty level 343 (31.1-37.5) 269 (245-29.3) 29.9 (27.9-31.9) 332 (30.3-36.1) 25.7 (23.6-27.8) 28.9 (27.1-30.7)
Unspecified 21.2  (19.2-23.2) 16.1 (14.8-17.4) 184 (17.2-19.6) 18.8 (15.9-21.7) 13.7 (11.7-15.7) 16.0 (14.3-17.7)
U.S. census region "
Northeast 20.7 (18.6-22.8) 179 (16.3-19.5) 19.2 (17.8-20.6) 185 (16.5-20.5) 16.3 (14.8-17.8) 174 (16.2-18.6)"
Midwest 273 (25.3-29.3) 213 (19.8-22.8) 24.2 (23.0-25.4) 229 (21.2-246) 20.8 (18.8-22.8) 21.8  (20.4-23.2)t
South 253  (23.6-27.0) 185 (17.3-19.7) 21.8 (20.6-23.0) 239  (22.3-255) 183 (17.1-19.5) 21.0 (20.0-22.0)
West 20.1  (18.3-21.9) 139 (12.6-15.2) 17.0 (16.0-18.0) 18.8 (17.0-20.6) 13.0 (11.8-14.2) 159 (14.7-17.1)
Total 23.9 (22.9-24.9) 18.1 (17.4-18.8) 20.9 (20.3-21.5) 21.5 (20.7-22.3) 173 (16.5-18.1) 193 (18.7-19.9)"

Abbreviations: Cl = confidence interval; AI/AN = American Indian/Alaska Native; GED = General Education Development certificate.
* Persons who reported smoking at least 100 cigarettes during their lifetime and who, at the time of interview, reported smoking every day or some days. Excludes

296 (2005) and 190 (2010) respondents whose smoking status was unknown.
T Linear trend p<0.05 (2005 through 2010).
$ Excludes 45 (2005) and 36 (2010) respondents of unknown race.
1 Data not reported because relative standard error >30%.
** Does not include Native Hawaiians or Other Pacific Islanders.

Tt Among persons aged =25 years. Excludes 339 (2005) and 119 (2010) persons whose educational level was unknown.

58 Based on reported family income and poverty thresholds published by the U.S. Census Bureau. Family income is reported by the family respondent who might or
might not be the same as the sample adult respondent from whom smoking information is collected.

99 Northeast: Connecticut, Maine, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, and Vermont. Midwest: lllinois, Indiana, lowa,
Kansas, Michigan, Minnesota, Missouri, Nebraska, North Dakota, Ohio, South Dakota, and Wisconsin. South: Alabama, Arkansas, Delaware, District of Columbia,
Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, and West Virginia. West: Alaska,
Arizona, California, Colorado, Hawaii, Idaho, Montana, Nevada, New Mexico, Oregon, Utah, Washington, and Wyoming.

had the prevalence continued at the 2005 level. During the
same period, an increase was observed in the proportion of daily
smokers who smoked one to nine CPD, whereas a corresponding
decrease was observed in the proportion who smoked =30 CPD.
However, cigarette smoking remains widespread; in 2010,
approximately one in five U.S. adults (19.3%) were current
smokers. Moreover, year-to-year decreases in smoking prevalence
have been observed only sporadically in recent years; for example,
aslight decrease occurred from 2006 to 2007 but not from 2007

to 2008 (4). If current patterns continue, smoking prevalence
is projected to fall to approximately 17% in 2020 (5), and the
national Healthy People objective to reduce smoking prevalence
to <12% will not be met.

Fuller implementation of evidence-based interventions is
needed to accelerate progress toward achieving the Healthy
People 2020 objective (6). The World Health Organization
has identified specific tobacco control interventions as “best
buys” (i.e., cost-effective population-based strategies) to

MMWR / September 6,2011 / Vol. 60 3



Early Release

FIGURE 1. Percentage of persons aged =18 years who were current
cigarette smokers,* by state — Behavioral Risk Factor Surveillance
System, United States, 2010
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* Persons who reported smoking at least 100 cigarettes during their lifetime
and who, at the time of the survey, reported smoking cigarettes every day or
some days.

enhance public health."™ These strategies include increasing
the price of tobacco products, implementing smoke-free laws
in workplaces and public places, warning about the dangers of
tobacco use, and enforcing restrictions on tobacco advertising,
promotion, and sponsorship. Sustained implementation of
these strategies, in addition to universal access to affordable
and effective cessation interventions, would help reduce the
national prevalence of tobacco use (6).

Despite an overall decline in smoking during 2005-2010,
the findings in this report indicate that previously described
variations in smoking prevalence persist (3), particularly
by race/ethnicity, education, income, and region; thus,
interventions focused on reducing tobacco-related disparities
remain necessary (6). Although smoking prevalence was found
to be lowest among Hispanics and non-Hispanic Asians,
previous research indicates that wide variability in smoking
prevalence exists among Hispanic and Asian subpopulations
(7). In addition, the decline in smoking prevalence observed
during 2005-2010 was not uniform across the population, and
most subgroups will not meet the Healthy People 2020 rarget if
current trends continue. Although prevalence declined among
persons aged 18—44 years during 2005-2010, the reduction
was modest when compared with previous declines observed
among this age group (4). The slowing in the decline among
younger adults is consistent with concurrent trends observed

T Additional information available at http://whqlibdoc.who.int/
publications/2011/9789240686458_eng.pdf.
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FIGURE 2. Percentage of daily smokers* aged >18 years, by number
of cigarettes smoked per day (CPD) and year — National Health
Interview Survey, United States, 2005-2010
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* Persons who reported smoking at least 100 cigarettes during their lifetime
and who, at the time of the survey, reported smoking cigarettes every day.

among youths®S and indicates that smoking among adults will
remain an important public health issue for the foreseeable
future unless effective tobacco control strategies are fully
implemented and sustained.

During 2009-2010, major advances were made in tobacco
control. The 2009 Family Smoking Prevention and Tobacco
Control Act?Y gives the Food and Drug Administration
authority to regulate the manufacture, distribution, and
marketing of tobacco products. In addition, the Patient
Protection and Affordable Care Act™* provides expanded
coverage for evidence-based smoking-cessation treatments
for many persons in the United States. Finally, the Children’s
Health Insurance Program Reauthorization Act of 200977
raised the federal tax rate for cigarettes from $0.39 to $1.01 per
pack. Increasing the price of cigarettes can prevent initiation
among nonsmokers and reduce cigarette consumption,
particularly among youths and low-income smokers (8).

Changes observed in CPD among daily smokers during
2005-2010 are consistent with previously reported national
declines in cigarette consumption (9). The reasons for this shift are
unknown, but might be attributed to the proliferation of smoke-
free environments (10), greater public awareness of the dangers
of smoking (1), and increased cigarette prices (8). However,
even light and intermittent smoking is associated with premature

% Additional information available at: htep://www.cdc.gov/mmwr/preview/
mmwrhtml/mm5926al.htm.
99 Additional information available at http://www.fda.gov/tobaccoproducts/
default.hem.
*** Additional information available at http://www.dol.gov/ebsa/healthreform.
11 Additional information available at hetp://www.cms.gov/chipra.
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Key Points

* Tobacco use is the leading cause of preventable death
and illness in the United States. Approximately half of
smokers will die from a smoking-related disease.

* In 2010, 19.3% of U.S. adults were current cigarette
smokers, compared with 20.9% in 2005, representing
approximately 3 million fewer smokers than would
have existed had no decrease occurred.

* At this slow rate of decline, adult smoking rates in the
United States will reach approximately 17% by 2020,
substantially higher than the Healthy People 2020 target
goal of <12%.

* Some daily smokers appear to be smoking fewer cigarettes
per day. However, no amount of smoking is safe, and the
best option for any smoker is to quit completely.

* Sustained, adequately funded, comprehensive state
tobacco control programs can reduce adult smoking in
the United States.

* Additional information is available at http://www.cdc.
gov/vitalsigns.

mortality (12), and significant health benefits to smokers from
reducing the amount smoked have not been demonstrated (7).
No amount of smoking is safe, and the best option for any smoker
is to quit completely (). Cessation advice and assistance using
proven methods should be offered to all smokers.5$

The findings in this report are subject to at least six limitations.
First, estimates of smoking were self-reported and not validated by
biochemical tests. Although studies of self-reported smoking might
yield lower prevalence estimates than studies of serum cotinine (a
breakdown product of nicotine) (13), it is unlikely that the degree
of any underreporting would have changed meaningfully since
2005; thus, underreporting is unlikely to have affected the trends
described in this report. Second, questionnaires were administered
only in English and Spanish, which might have resulted in imprecise
estimates for racial/ethnic populations unable to respond to the
survey because of language barriers. Similarly, small samples sizes for
certain population groups resulted in less precise estimates. Fourth,
neither NHIS nor BRESS include institutionalized populations
and persons in the military, which prevents the generalizability of
the results to these groups. Fifth, the 2010 BRESS data analyzed
in this report did not include adults without telephone service
(1.7%) or with wireless-only service (24.9%) (14); because adults
with wireless-only service are more likely to smoke cigarettes than

the rest of the U.S. population (74), state smoking prevalences are

9§ Additional information available at hetp://www.surgeongeneral.gov/tobacco/
treating_tobacco_use08.pdf.

likely to be underestimated. However, this limitation did not affect
national estimates or trends because they are based on NHIS, which
uses household-based sampling. Finally, the 2010 NHIS response
rate was 60.8%, and the median response rate for the 2010 BRESS
was 54.6%. Lower response rates increase the potential for bias;
however, national estimates from state-aggregated BRESS data have
been shown to be comparable to estimates from NHIS and other
surveys with higher response rates (75).

Sustained, adequately funded, comprehensive state tobacco
control programs accelerate progress toward reducing the health
burden and economic impact of tobacco-related diseases in the
United States (6). States that invest more fully in comprehensive
tobacco control programs have seen larger declines in cigarette sales
than the United States as a whole, and smoking prevalence among
adults and youths has declined faster as spending for tobacco
control programs has increased (6). California’s adult smoking
prevalence declined approximately 40% during 1998-2006.
Similarly, Maine, New York, and Washington have seen 45%-—
60% reductions in youth smoking with sustained comprehensive
statewide programs (6). CDC recommended appropriate annual
funding levels for each state comprehensive tobacco control
program in 2007 (6). However, in 2010, only North Dakota
funded tobacco control programs at this level, whereas 28 states
provided less than 25% of CDC-recommended amounts (CDC,
unpublished data, 2011). Full implementation of comprehensive
tobacco control policies and programs at CDC-recommended
funding levels would result in a substantial reduction in tobacco-
related morbidity and mortality and billions of dollars in savings
from averted medical costs and lost productivity (2,6).
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