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State-Specific Prevalence and Trends in Adult Cigarette Smoking ---
United States, 1998--2007

Cigarette smoking in the United States results in an estimated 443,000 premature deaths and $193
billion in direct health-care expenditures and productivity losses each year (7). During 2007, an
estimated 19.8% of adults in the United States were current smokers (2). To update 2006 state-
specific estimates of cigarette smoking, CDC analyzed data from the 2007 Behavioral Risk Factor
Surveillance System (BRESS) survey and examined trends in cigarette smoking from 1998--2007.
Results of these analyses indicated substantial variation in current cigarette smoking during 2007
(range: 8.7%--31.1%) among the 50 states, the District of Columbia (DC), Guam, Puerto Rico (PR),
and the U.S. Virgin Islands (USVI). Trend analyses of 1998--2007 data indicated that smoking
prevalence decreased in 44 states, DC, and PR, and six states had no substantial changes in
prevalence after controlling for age, sex, and race/ethnicity. However, only Utah and USVI met the
Healthy People 2010 target for reducing adult smoking prevalence to 12% (objective 27-1a) (3). The
Institute of Medicine IOM) calls for full implementation of comprehensive, evidence-based tobacco
control programs at CDC-recommended funding levels to achieve substantial reductions in tobacco
use in all states and areas (4).

BRESS conducts state-based, random-digit--dialed telephone surveys of the noninstitutionalized U.S.
civilian population aged >18 years, collecting data on health conditions and health risk behaviors.
The 2007 BRESS survey was conducted in the 50 states, DC, Guam, PR, and USVI and included
data from 430,912 respondents. Those respondents who answered "yes" to the question "Have you
smoked at least 100 cigarettes in your entire life?" and answered "every day" or "some days" to the
question "Do you now smoke cigarettes every day, some days, or not at all?" were classified as
current cigarette smokers. These questions have been included in the survey each year since 1996;
for this analysis, survey data from 1998--2007 were examined.

For each year, estimates were weighted to the respondent's probability of being selected and the age-
, race-, and sex-specific populations from the census for the state or area. These weights were used
to calculate the state smoking prevalence estimates; 95% confidence intervals also were calculated.
BRFSS uses a multistage sampling design primarily to generate state/area estimates. The median
prevalence among all states and DC is generally comparable to overall national estimates from other
surveys (2). Response rates for BREFSS are calculated using Council of American Survey and
Research Organizations (CASRO) guidelines.* Median survey response rates were 59.1% (range:
32.5%--76.7%) for 1998 and 50.6% (range: 26.9%--65.4%) for 2007. Median cooperation rates were
63.0% for 1998 (range: 38.3%--83.6%) and 72.1% (range: 49.6%--84.6%) for 2007. For comparisons
of smoking prevalence between males and females during 2007, statistical significance (p=<0.05) was
determined using a two-sided z-test. Logistic regression analysis was used to analyze temporal
changes in current smoking during 1998--2007, controlling for changes in state and area
distributions of sex, age, and race/ethnicity. Linear and quadratic trends over time were included in
the models. Nonsignificant quadratic terms were dropped from the final models. Quadratic trends
indicated a significant but nonlinear trend in smoking prevalence over time.}
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Current Cigarette Smoking

In 2007, the median prevalence of adult current smoking in the 50 states and DC was 19.8% (Table
1). Among states, current smoking prevalence was highest in Kentucky (28.3%), West Virginia
(27.0%), and Oklahoma (25.8%); and lowest in Utah (11.7%), California (14.3%), and Connecticut
(15.5%). Smoking prevalence was 8.7% in USVI, 12.2% in PR, and 31.1% in Guam. Median
smoking prevalence among the 50 states and DC was 21.3% (range: 15.5%--28.8%) for men and
18.4% (range: 8.0%--27.8%) for women. Men had a significantly higher prevalence of smoking than
women in 30 states, DC, and all three territoties.

Trends in Cigarette Smoking

During 1998--2007, linear decreases were observed in 28 states, DC, and PR (Table 2). Nonlinear
trends were detected in 19 other states. Trends in smoking prevalence varied among these states;
however, all had reached a peak prevalence before 2004 and then began to decrease. Among 16 of
these 18 states, logistic regression models indicated that the prevalence decreased during 1998--2007;
in the other two states no change in prevalence occurred. No change over time in smoking
prevalence (quadratic or linear) was observed in Alabama, Arizona, Tennessee, and West Virginia.

Reported by: S Davis, PhD, A Malarcher, PhD, S Thorne, MPH, EE Maurice, MS, A Trosclair, MS, P
Mowery, MA, Office on Smoking and Health, National Center for Chronic Disease Prevention and Health
Promotion, CDC.

Editorial Note:

Healthy People 2010 calls for reducing adult cigarette smoking prevalence to 12% (3). Utah and USVI
were the first state and territory to meet the Healthy Peogple 2010 target in 2003 and 2001, respectively,
and have continued to meet this target each year. The first demographic subgroup to meet the
Healthy People 2010 target was women in PR in 1997. In 2007, cigarette smoking prevalence among
women in California, PR, USVI, and Utah met the Healthy People 2010 target. Cigarette smoking
prevalence among men has continued to exceed the <12% target, except among men in USVI,
whose prevalence declined from 12.1% in 2006 to 11.2% in 2007. Trends for 1998--2007 suggest
that most states have shown declines in smoking prevalence; however, the present rate of decline
likely will be too slow in nearly all states to reach the Healthy People target by 2010.

States varied substantially in current levels of smoking and in trends in smoking during 1998--2007.
These variations might be attributed to a number of factors, including differences in population
demographics, differing levels of tobacco control programs and policies, and variations in tobacco
industry marketing and promotion (5). As part of CDC's National Tobacco Control Program, all
states work to implement comprehensive tobacco control programs that include effective strategies
for preventing smoking initiation and increasing cessation.' These programs contribute to reductions
in smoking prevalence through increases in the unit price of tobacco products, sustaining media
campaigns (e.g., encouraging cessation and preventing initiation), implementation of smoke-free
policies, support for quitlines, and reduced patient costs for tobacco use treatment (6). State per-
capita tobacco control program expenditures are one measure of the state's ability to implement
effective tobacco control program components (6); during 1985--2003, states with higher
expenditures had greater overall reductions in adult smoking prevalence (3).
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The findings in this report are subject to at least six limitations. First, smoking prevalence might be
underestimated because BREFSS does not survey persons in households without any telephone
service (2.5%) or with wireless-only telephones (17.5%), and adults with wireless-only service are
more likely (30.2%) than the rest of the U.S. population to be current smokers (7). Second, estimates
for cigarette smoking are based on self-report and are not validated by biochemical tests. However,
self-reported data on current smoking status have high validity (§). Third, the median response rate
was 59.1% (range: 32.5%--76.7%) in 1998 and 50.6% (range: 26.8%--65.4%) in 2007. Lower
response rates increase the potential for response bias, which could have affected the assessment of
trends over time; however, BRFSS aggregated state estimates previously have been shown to be
comparable to smoking estimates from other surveys with higher response rates (§). The 2007
median smoking rate of 19.8% reported in this analysis is the same as the national estimate of
cigarette smoking reported from the 2007 National Health Interview Survey (19.8%) (2). Fourth,
trend analyses for Guam and USVI could not be reported because data were not available for the
full time span. Fifth, modeling was limited to linear and quadratic trends. However, examination of
plots of predicted versus observed prevalence estimates showed that the models fit the data well for
the majority of states. For some states, prevalence estimates indicate declines in smoking prevalence
might have leveled off since 2005 (Table 2); future trend modeling might need to account for this
emerging pattern. Finally, only trends in overall current cigarette smoking prevalence were examined;
trends might vary among demographic subpopulations within a state. For example, national trends
in current smoking prevalence have varied between non-Hispanic white and black women; cigarette
use among these two populations was comparable in the mid-1990s, but use declined more rapidly
among non-Hispanic black women than non-Hispanic white women during 2000 and 2001 (9).
Assessing trends among subgroups is important for targeting interventions to those most at risk.

Despite declines in smoking prevalence during 1998--2007, cigarette smoking continues to cause
large numbers of deaths each year across all states (7). From 2002 to 2005, states cut funding for
tobacco prevention and cessation programs by 28% (approximately $200 million) (70). In fiscal year
2009, no state is funding comprehensive tobacco control programs at CDC-recommended funding
levels, and only nine states are funding at least half of the recommended amount (6,70). In contrast,
tobacco industry marketing expenditures nearly doubled from 1998 ($6.9 billion) to 2005 ($13.4
billion) (70). IOM concluded that substantial and enduring reductions in tobacco use depend on
federal and state government steps to increase excise taxes, enact bans on smoking in public spaces,
and increase health-care coverage for effective cessation interventions. IOM also called for full
implementation of comprehensive tobacco control programs at CDC-recommended funding levels

(-

On April 1, 2009, the single largest federal tobacco excise tax increase in history will go into effect,
raising the excise tax for cigarettes to $1.01 from the current rate of $0.39. This increase likely will
prompt some smokers to make a quit attempt (4--6). To assist smokers with their quit attempts,
health-care providers should follow the recommendations in the 2008 update to the Public Health
Service's Clinical Practice Guideline on Treating Tobacco Use and Dependence.! Health-care providers should
ask all patients about their use of tobacco, advise tobacco users to quit, assess their willingness to
quit, assist in their quit attempt by offering medication and providing referrals to telephone-based
quitlines or other counseling services and arrange for follow-up. Telephone-based quitlines are
available in every state through a toll-free access number (800-QUIT-NOW [800-784-8669]).
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TABLE 1. Estimated prevalence of current cigarette smoking among adults* by state/area and sex — Bohavioral Rlsk Factor
Survelllance System, United States, 2007

Men Women _ Total

Stale/Area % {95% Cit) % {95% CI) % {95% CI)
Alabarna 257  (228-285) 197 (18.0-21.4) 225 (20.9-24.2)
Alaska 246 (201-201) 10,7 [(18.7-22.8) 222 (19.5-24.9)
Arizona 234 (19.1=27.7) 163 (137=18.9) 19.8  (17.3-22.4)
Arkanzas 248 (223273 202 (18.5-21.9) 224 (20.9-23.9)
Calitomia 181 [15.8-205) 106 (9.3-11.9) 143 [(12.0-15.7)
Colorado 197 (18.4-21.3) 17,7 (165-18.8) 187 (17.7-18.7)
Connecticut 166  (14.6-188) 145 [(13.0-15.9) 155  [14.3-16.T}
Delaware 176 (14.0-20.2) ma (17827 19.0  (17.2-20.8)
Digtrict of Codurmibla 19.1 (16.4=21.8) 157  (13.8=17.5) 173 (16.7=18.9)
Florida 21.3 (19.6-22.9) 175 (16.4-18.8) 183 (18.4-20.3)
Georgia 212 (18.9-235) 175 (16.0-18.0) 193 [(18.0-20.7}
Hawaii 108 (17.5-22.1) 143 (12.6-15.8) 170 (15.7-18.4)
Idanha 209 (18.3-235) 174 (15.7-18.2) 192 (17.6-20.T)
llinoks 221 (19.7-24 4) 184  (16.7-20.1) 202 (18.7-21.6)
Inciana 259  (23.3-204) 224 (204-24.4) 241 (22.5-25.7)
lowa 214 (19.1-238) 183 [16.6-20.1) 198  [18.4-21.3)
Kansas 187 (16.8-205) 171 [15.8-18.5) 179 [16.7-19.0)
Kentucky 288  (25.8-91.7) 278 (25.7-20.9) 283 (26.5-30.0)
Loulsiana 264 (23.8-289) 191 (17.6=20.5) 226 (21.1=24.0)
Maine 240 (19.1-230) 103 (175-21.0) 204 (18.8-214)
Maryland 184  (16.4-205) 160 (14.6=17.3) 171 (15.9-18.3)
Massachussiis 17.4 {16.0-18.8) 155 (14.6-18.5) 164 [(16.6-17.2)
Michigan 235  (21.2-25.8) 190 [17.4=20.8) 212 (19.8-22.6)
Minnesota 18.3 (15.8-20.7) 147  (13.0-18.4) 165 (15.0-18.0)
Mississippl 278 (253303 205 (18.9-22.1) 240 (22.5-25.5)
Missouri 260 (228-201) 233 (20.9-25.8) 246 (22.6-26.5)
Montana 19.8  (17.4-221) 183 (17.6-21.1) 195 (18.1-21.0)
Mebraska 232 (20.3-26.1) 168 [(15.0-18.8) 199  (18.2-21.6)
Mevada 234 (20.3-265) 196 (171=22.0) 215  (19.5-23.5)
Mew Hampshire 202  (18.0-22.4) 186 (17.0-20.2) 194 (18.0-20.7)
Mew Jersey 194 (168-219) 152 [(13.8-16.6)} 172 (18.8=18.7)
Mew Mexdco 238 (21.2-260) 181 (16.4-10.8) 208 (18.3-223)
MNiw York 21.6 {19.3-23.9) 165  (15.0-18.0) 189 (17.5-20.3)
Morth Carolina 253 (23.4-272) 207 (19.4-21.9) 229  (21.8-24.1)
MNorth Dakota 222 (19.6-24.7) 198  (17.7-21.9} 21.0 (19.3-22.6)
Cihila 242 (222-263) 221 (206-235) 231 (21.9-24.3)
Oklahoma 280  (25.7-303) 238 (202-35.3) 258  (24.5-27.2)
Crengon 188 (165-214) 148  [13.2-16.8) 169  [15.4-18.4)
Parnsylvania 207 (18.8-229) 211 (18.5-22.7) 209 (19.6-22.3)
Rihode Island 178 (15.2-204) 163 [14.4-18.1) 17.0  [15.4-18.6)
South Carolina 253 (23.2-275) 188 [(174-201) 219 (20.7-23.2)
South Dakota 201 (18.0-22.3) 185  (17.6-21.5) 198 (18.4-21.2)
Tennesses 257  (226-28.8) 229  (2008-25.0) 203 (22,4-26.1)
Taxas 220 (20.4-238) 168 (15.6-17.9) 19.4  (18.5-20.4)
Litah 155 (13.2-17.8) B.O (6.7-9.2) 1.7 (10.4-13.0)
Vermont 195  (17.3-218) 158 [14.4-17.4) 176  [16.3-18.9)
Virginia 203 (17.3-234) 169 (153185} 186  (16,9-20.3)
Washingion 180 (16.8-18.2) 157 [14.8-16.5) 168 (16.1-17.5)
West Vinginia fBE (258813 255 (23.4-27.5) 270 (25.3-28.7)
Wisconsin 196  (17.3-219) 195  [(17.6-21.5) 196  [(18.1-21.1)
Woming 228  ([20.5-25.1) 214 (10.6-23.2) 221 (20.7-23.6)
Medfan 21.3 - 18.4 - 19.8 -
Giuam 3|5 (3A460) 233 (18.6-280) 34 (26.6-35.6)
Puerto Rico 171 (14.5=18.7) T8 (6.4=59.2) 122 (10.7=-13.6)
U.S. Virgin Islands 11.2 {8.8-13.6) 6.5 {5.1-7.8) 8.7 {7.3-10.0)

* Parsons aged =18 years who reported having smoked =100 clgareties during thelr Metime and currently smoke every day of some days. Data ware welghted
to be representative of the state/area population.
T Confidence interval.
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TABLE 2. Current clgarette smaoking prevalence (22) and trends amaong adults,” by state/area — Behavioral Risk Factor Survelllance
System, 1998-2007

Yaar Linaar Duadratic
StatelArea 1502 1955 2000 2001 2002 200F aiit ) 2008 Faii 2007 trandt p valua trendt p valug
Alsbama 246 236 253 230 244 253 249 248 233 25 0,45
Alaska 260 272 25.0 261 204 26.3 249 260 242 2.2 003 0.2
Anzona HE 200 186 25 25 20 186 204 182 108 .15
Arkarssas 260 272 252 256 269 248 257 295 247 224 <001
California B2 187 472 172 164 B8 148 152 140 143 <001
Calorada 28 25 201 224 204 185 201 10 179 187 <001
Cornecticut 244 228 200 208 195 187 181 165 170 155 <001
Delaware 245 254 0 254 27 28 245 207 27 190 <001 0.0%
District of Columbia 2B 206 20,9 208 0.4 2za 210 204 1749 17.3 =001
Floida 220 207 3.2 225 241 2390 20.4 e 2140 103 [alu} ] w0
Gaorgia 23T 237 a6 247 33 228 201 22 2000 183 <001
Hawod w5 88 497 206 214 A7A =% 471 ATE 170 <001
daks 203 25 24 107 G 18.0 175 i7e 168 192 001
LI [iTe 239 242 2.3 236 X209 24.3 222 1608 205 202 <001
Indiana 280 270 270 275 25T 26.1 25.0 3 241 24.1 <001 0.
kowa 294 235 239 222 234 247 208 204 245 1908 <001
Kansas 2 211 211 222 | 20.4 108 i7.e 2000 178 001 0.04
Kanbucky e 207 0.5 g 28 a0 276 287 288 28.3 <001
Louisiana 285 2m6 244 4B 29 266 236 226 2%4 226 a0z
Maing 224 233 BME 240 28 238 20 200 200 204 .04 0,03
Mardand 224 20L3 20.6 213 2.0 202 107 100 178 71 001
Mas s A hus et 206 194 20.0 107 19.0 192 185 a1 179 16.4 <001
Michigan 274 254 B2 257 M2 262 254 229 224 242 <001
Minnescta B0 195 198 222 M7 214 207 200 183 185 .01 <001
MEmsippi 241 230 bt 264 T4 256 246 23T 251 24.0 0E2 0.3
(DT }|a 27 7.2 260 e 273 241 234 2313 248 <001
Montana 245 202 189 28 MA 199 204 192 190 195 .01
Nasbraska 224 233 B4 204 228 213 203 A3 188 199 <001
Mavacda 0.4 ME 201 arn 2.0 252 232 231 222 2ME 2001
Haw Hampehing 233 24 5.4 24.1 3.2 212 21.8 205 187 104 <001 0.04
Maw Jersey w2 =07 O #3194 185 8% 81 &1 172 <001
Maw Menico HWE x»E b I 230 2 220 203 MHE 202 208 2001
Haw Yark 243 219 218 234 224 218 2000 06 183 8.0 001
Harth Cansiina 4.7 252 26.1 259 284 24.8 232 27 221 229 <001 004
Harth Dakota 200 2 =3 221 ME 205 109 200 198 20 .04
Oihia 252 2T e 2.3 T M6 254 2590 23 225 231 001 0.04
Cidakama 238 252 3.3 2e8 T 252 281 281 251 258 0.8 0.03
Cinagon 214 215 208 205 24 210 2000 185 185 169 <0.01 0n.m
Penrsyhvania 298 232 249 248 M5 255 227 23T 25 200 <001 0.0
Rhode Iskand 227 224 Z5 240 225 224 23 108 193 470 <004 0.0
‘South Canoling 24T 236 24.9 262 2668 255 245 226 223 219 <001 w001
South Dakota 275 225 om0 224 25 227 204 108 204 1908 <001
Tennasses 284 249 25T 244 278 257 264 288 226 243 0.13
Toxas 220 224 0 225 229 224 206 200 181 194 <001 0,01
LMah 142 129 12.9 123 127 120 105 1.6 o8 1.7 <001
Vemmont 225 28 25 224 M2 498 200 163 &1 178 <004
Virginia 26 #2  BME 225 ME 224 209 206 193 188 .02
Washinglon 214 24 20.7 226 M5 105 10.2 i7E 171 16.8 0001 0.0
Wast Virginia 278 27T 261 282 284 274 269 26 257 27.0 030
Wisconsin 294 287 B4 236 &4 224 220 208 208 198 <001
Wyoming 228 239 e 222 237 248 T M3 28 224 .02
Moaran 29 228 23 234 231 220 209 208 202 198
Guam - - — 84 321 M0 - - — 34 - -
Puarts Rics 167 147 131 125 132 138 127 131 125 122 Lt
ULS. Wingin |slands — — — we 9.5 100 o5 a3 ['A ] a.7 — —

* Perons nged = 18 years who reporied having smoked =100 cigareties during thedr Ideime and cumently smoke every day or seme days. Data were weighled o be represantative
of The atale/anes population.

1 Linaar and quadeabe irends 16 ths relasonship bobwosn me and smoking prevalontcs wees Ss5ossed using ogissc rgrassion moots cortroling bor ses, g6, and racasethnicity.

!mmm teeme wars dropped from the model and ane not epoered. Trends wers nod anadyzed if data weee misaing for mullple years.
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