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During 1965–2012, the prevalence of cigarette smoking 
among adults (aged ≥18 years) in the United States decreased 
from 42.4% to 18.1%, partly because of increases in smok-
ing cessation (1,2). Quitting smoking is beneficial to health 
at any age, and cigarette smokers who quit before age 35 have 
premature mortality rates similar to those of persons who never 
smoked (1,2). To assess progress made toward the Healthy 
People 2020 target of increasing the proportion of U.S. adult 
cigarette smokers who made a quit attempt during the past 
year to ≥80% (objective TU-4.1),* CDC analyzed data from 
the Behavioral Risk Factor Surveillance System (BRFSS) for 
the years 2001–2010 and 2011–2013 to provide updated 
state-specific trends in quit attempts among adult smokers 
(survey methodology changes required separate analysis of 
2011–2013). During 2001–2010, the proportion of smokers 
who reported a quit attempt during the preceding 12 months 
increased in 29 states and the U.S. Virgin Islands. During 
2011–2013, quit attempts increased in Hawaii and Puerto Rico 
and decreased in New Mexico. In 2013, past year quit attempts 
were reported most frequently by smokers in Puerto Rico and 
Guam (76.4%) and least frequently by those in Kentucky 
(56.2%). In every state, older smokers were generally less likely 
to report a past year quit attempt than were younger smokers.

Evaluating variation in health risk behaviors and the use of 
health services is needed to develop interventions and promo-
tion strategies that address public health at multiple levels (2,3). 
Proven interventions that increase cessation are important for 
reducing smoking-related morbidity and mortality and include 
mass media campaigns, telephone-based tobacco cessation 
services (quitlines), higher prices for tobacco products, com-
prehensive smoke-free laws, better health insurance coverage 
of effective cessation treatments, and health systems changes to 
integrate tobacco dependence treatment into routine clinical 

care (1,3). The findings in this report support previous findings 
on variations in quit attempts among states (2) and underscore 
the continued need for surveillance and evaluation of health 
risk behaviors to guide preventive health care services (1–3).

The BRFSS is an ongoing, state-based, random-digit–dialed 
telephone survey of the noninstitutionalized, civilian popula-
tion aged ≥18 years conducted annually in all 50 states, the 
District of Columbia (DC), Guam, Puerto Rico, and the U.S. 
Virgin Islands.† During 2001–2013, BRFSS sample sizes 
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ranged from 212,510 (2001) to 491,773 (2013). Median sur-
vey response rates ranged from 44.5% (2002) to 54.6% (2010). 
In 2011, BRFSS added cellular (wireless-only) telephone 
households to the survey and the sample weighting methodol-
ogy was updated to accommodate declining response rates and 
to maintain a representative sample for the U.S. population (4). 
Because of this change in methodology, data from 2001–2010 
and those from 2011–2013 were analyzed separately.

Past year quit attempts of ≥1 day among current smokers 
(persons who had smoked ≥100 cigarettes during their lifetime 
and currently smoked “every day” or “some days”) were assessed 
for the years 2001–2010; for the years 2011–2013, past year 
quit attempts were assessed for both current and former smok-
ers (persons who had smoked ≥100 cigarettes in their lifetime, 
but did not currently smoke).

The percentage of smokers making quit attempts§ and 
95% confidence intervals were calculated for survey years 
2001–2013. For 2001–2010, multivariable logistic regression 
was used to analyze linear trends in quit attempts for each state, 
DC, Puerto Rico, and the U.S. Virgin Islands, controlling for 
sex, age, and race/ethnicity. The Wald chi-square test was used 
to test for statistical significance (p<0.05). For 2011–2013, 
differences in quit attempts were determined from non-over-
lapping 95% confidence intervals, because there were too few 

years to support regression modeling. Quit attempt proportions 
by age groups were calculated for years 2011–2013 combined.

In 2013, approximately two thirds of all adult smokers 
surveyed reported that they had attempted to quit or did quit 
in the past year (median = 65.9%), with the proportion mak-
ing a quit attempt ranging from 56.2% (Kentucky) to 76.4% 
(Puerto Rico and Guam) (Table 1). During 2001–2010, there 
was a significant linear increase in the proportion of adult ciga-
rette smokers who had made a quit attempt in the past year in 
29 states and the U.S. Virgin Islands (Figure). The median was 
56.1% in 2001 and 58.8% in 2010. During 2011–2013, the 
proportion who had made a quit attempt increased in Hawaii 
and Puerto Rico and decreased in New Mexico.

During 2011–2013, across all states and DC, the proportion 
of smokers who reported they had made a quit attempt gener-
ally was lower among older respondents (Table 2). The median 
proportion who had made a quit attempt across states among 
persons aged 18–24 years, 25–44 years, 45–64 years, and 
≥65 years was 73.2%, 68.7%, 60.9%, and 56.4%, respectively. 
With the exception of smokers in Montana aged ≥65 years 
(49.8%), more than half of smokers, regardless of age group, 
reported having tried to quit in the past year. Jurisdictions with 
the highest proportion of respondents reporting having made 
a quit attempt by age group were DC (18–24 years, 83.5%), 
Florida (25–44 years, 74.6%), and New York (45–64 years, 
68.6%, and ≥65 years, 68.0%). States with the lowest propor-
tion of respondents reporting having made a quit attempt by 
age group were Maryland (18–24 years, 62.6%), West Virginia 

§ Only current smokers with an unsuccessful quit attempt in the past 12 months 
were included in calculating quit attempts for 2001–2010; former smokers 
who had quit in the past year were not included because until 2009, former 
smokers were not asked when they had last smoked.
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(25–44 years, 57.1%), Nevada and South Dakota (45–64 years, 
52.9%), and Montana (≥65 years, 49.8%).

Discussion

During 2001–2010, the proportion of adult cigarette smok-
ers who had made a quit attempt in the past year increased 
linearly in 29 states and the U.S. Virgin Islands; during 
2011–2013, this proportion increased in Hawaii and Puerto 
Rico and decreased in New Mexico. During 2011–2013, a 
majority of smokers in all age groups tried to quit in almost 
all states, although the proportion of smokers who attempted 
to quit decreased with increasing age. In 2013, approximately 
two thirds of smokers had made a quit attempt in the past 
year, although state proportions ranged from 56.2% to 76.4%. 
These results reflect the importance of ongoing state-based 
surveillance and evaluation in examining state variations and 
identifying health issues and disparities (2,3). These data 

can help states to develop health promotion and prevention 
programs and to monitor their progress in tobacco control.

Helping tobacco users to quit can reduce tobacco-related 
disease, death, and health care costs (1,3). Increasing taxes on 
tobacco products, passing and implementing indoor smoke-
free laws, improving health insurance coverage of cessation 
services, and integrating tobacco dependence treatment into 
routine clinical care have all helped increase cessation rates 
(1,3). State per capita tobacco control program expenditures 
are one measure of the state’s ability to implement effective 
tobacco control program components, including smoking ces-
sation interventions; in the past decade, states with the highest 
expenditures have had the greatest declines in cigarette smoking 
(1,3,5). As part of CDC’s National Tobacco Control Program, 
all states are funded to work toward implementation of com-
prehensive tobacco control programs that comprise evidence-
based strategies to increase smoking cessation, including mass 

TABLE 1. Proportion of current cigarette smokers* from 2001–2010 and current and former smokers from 2011–2013 aged ≥18 years who 
reported a quit attempt in past year, by state and territory — Behavioral Risk Factor Surveillance System, United States, 2001–2013.

State/Territory

Years 2001–2010 (%)†

Years 2011–2013§

2011 2012 2013

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Linear 
trend† % (95% CI) % (95% CI) % (95% CI)

Alabama 53.4 56.3 52.3 55.3 52.4 58.9 59.4 58.0 61.7 58.1 <0.01 62.5 (59.2–65.7) 64.5 (61.2–67.7) 68.9 (65.2–72.5)
Alaska 60.8 53.9 55.2 58.1 56.7 59.0 62.3 63.5 63.2 57.8 0.10 65.5 (61.1–69.9) 65.6 (61.6–69.7) 65.8 (61.9–69.7)
Arizona 57.1 55.6 52.3 56.0 51.2 50.9 60.1 56.4 55.9 57.5 0.04 64.3 (59.2–69.4) 66.2 (62.1–70.3) 67.3 (61.6–72.9)
Arkansas 53.2 55.3 49.0 51.5 53.3 55.1 57.1 58.2 61.6 55.8 <0.01 64.3 (60.0–68.7) 65.5 (61.8–69.1) 62.9 (59.0–66.8)
California 52.9 63.3 58.3 60.1 58.8 55.7 58.1 58.4 58.6 58.1 0.92 66.9 (64.4–69.4) 63.4 (60.4–66.3) 67.3 (64.1–70.4)
Colorado 51.9 55.0 53.5 52.8 53.7 57.4 56.7 56.8 58.8 59.4 <0.01 66.9 (64.1–69.7) 66.2 (63.6–68.8) 64.0 (61.3–66.6)
Connecticut 56.9 61.9 56.3 56.0 54.0 55.9 58.5 62.7 59.4 61.3 0.07 68.3 (64.5–72.2) 70.6 (67.3–73.9) 72.5 (69.1–75.8)
Delaware 52.7 54.6 49.7 56.7 55.6 56.1 53.4 54.5 60.5 59.9 <0.01 67.7 (63.6–71.8) 62.6 (58.4–66.7) 60.2 (55.9–64.6)
District of 

Columbia
59.6 64.3 52.0 61.9 62.3 55.5 62.4 64.2 64.5 63.6 0.09 69.5 (64.6–74.4) 74.9 (69.7–80.1) 74.4 (69.6–79.1)

Florida 56.0 52.0 53.1 52.0 54.2 57.3 53.2 53.4 60.3 60.1 <0.01 68.5 (65.7–71.3) 71.9 (68.3–75.4) 69.0 (66.7–71.4)
Georgia 59.2 60.1 55.2 60.4 55.8 60.7 57.4 55.4 57.6 58.8 0.52 67.6 (64.6–70.7) 66.2 (62.4–69.9) 65.1 (61.7–68.5)
Hawaii 59.1 49.1 58.0 ** 63.3 61.3 61.9 57.6 58.0 60.1 ** 60.8 (56.5–65.0) 66.5 (62.3–70.6) 70.3 (66.5–74.1)
Idaho 53.5 58.5 52.5 54.3 58.3 53.7 57.4 56.4 58.8 62.5 <0.01 65.0 (60.4–69.6) 63.8 (58.3–69.4) 68.9 (64.8–73.0)
Illinois 57.1 55.7 52.7 54.5 58.8 56.5 58.7 59.4 59.8 60.9 <0.01 65.5 (61.3–69.8) 68.4 (64.1–72.6) 64.2 (60.1–68.3)
Indiana 52.9 56.1 53.3 54.2 55.3 55.3 54.4 58.4 60.2 59.7 <0.01 63.0 (60.2–65.9) 63.0 (60.3–65.7) 63.6 (60.9–66.2)
Iowa 51.4 51.9 50.5 49.4 53.0 49.1 55.7 56.3 53.2 52.5 0.02 60.6 (57.4–63.8) 64.1 (60.9–67.3) 59.8 (56.5–63.2)
Kansas 50.8 50.8 45.8 48.9 51.1 56.2 54.9 53.8 54.0 56.8 <0.01 61.1 (59.2–63.1) 63.1 (60.5–65.7) 63.6 (61.9–65.4)
Kentucky 47.7 48.2 49.3 52.2 50.7 48.3 49.5 55.5 58.0 56.3 <0.01 58.2 (55.3–61.1) 59.6 (56.7–62.4) 56.2 (53.3–59.1)
Louisiana 56.6 58.6 54.2 59.9 62.5 57.1 54.8 57.1 60.9 60.1 0.33 65.1 (62.2–68.0) 64.4 (61.0–67.8) 65.9 (61.3–70.5)
Maine 60.3 61.1 54.1 59.3 54.3 59.7 57.9 57.2 60.1 58.7 0.60 64.4 (61.8–66.9) 66.6 (63.9–69.2) 64.0 (60.7–67.3)
Maryland 56.4 57.8 53.2 56.0 54.5 59.8 62.3 60.0 59.1 57.7 0.12 61.7 (58.0–65.4) 66.8 (63.4–70.3) 67.6 (64.4–70.7)
Massachusetts 56.7 60.5 56.1 58.0 58.2 58.1 59.7 59.8 61.2 63.1 <0.01 67.2 (64.7–69.7) 67.6 (65.2–70.0) 67.5 (64.6–70.4)
Michigan 58.5 59.7 61.2 61.9 61.3 62.3 61.1 57.7 61.4 62.4 0.10 65.6 (62.7–68.6) 68.5 (65.7–71.2) 68.0 (65.5–70.4)
Minnesota 59.6 56.8 54.7 49.2 57.3 59.3 58.1 56.9 56.6 57.2 0.17 64.3 (61.7–66.8) 64.4 (61.9–67.0) 68.3 (65.2–71.4)
Mississippi 56.2 57.9 58.1 55.4 57.5 62.1 56.8 55.8 59.6 63.9 0.02 64.9 (62.0–67.8) 66.0 (62.8–69.3) 69.4 (66.2–72.6)
Missouri 54.1 48.8 47.9 49.9 52.2 52.1 55.2 54.0 54.4 51.9 0.09 58.6 (55.2–62.1) 60.9 (57.5–64.4) 63.8 (60.3–67.3)
Montana 48.1 51.6 52.1 52.3 53.9 59.7 60.5 56.1 58.5 57.0 <0.01 58.2 (55.1–61.3) 61.4 (58.4–64.5) 60.9 (57.9–63.8)
Nebraska 51.2 56.9 53.5 54.8 51.8 54.7 50.1 53.7 54.5 58.8 0.28 62.0 (60.1–63.9) 63.0 (60.8–65.2) 64.0 (61.3–66.8)
Nevada 50.6 53.9 46.9 49.4 57.9 56.3 56.3 55.2 53.5 55.1 0.40 58.6 (54.0–63.1) 66.7 (62.6–70.7) 62.5 (57.1–67.8)
New Hampshire 58.7 60.4 52.3 59.8 57.3 58.2 59.1 61.5 63.8 59.9 0.01 61.7 (57.8–65.6) 66.0 (61.9–70.0) 66.8 (63.1–70.5)
New Jersey 58.2 60.1 55.9 57.9 59.0 60.2 64.2 59.3 60.7 58.5 0.09 68.7 (66.1–71.3) 69.6 (67.1–72.2) 71.0 (68.3–73.7)
New Mexico 55.5 56.5 51.3 54.6 56.8 59.0 57.4 58.4 59.6 62.2 <0.01 69.6 (66.8–72.4) 63.8 (60.9–66.7) 63.3 (60.1–66.4)
New York 57.2 62.4 56.7 59.8 60.5 59.2 63.1 64.2 66.7 63.6 <0.01 71.7 (68.6–74.8) 73.0 (69.6–76.5) 70.5 (67.4–73.6)
North Carolina 55.6 57.9 52.6 55.8 54.9 57.3 56.9 58.4 59.4 60.6 0.13 66.9 (63.9–69.9) 68.5 (66.1–70.8) 65.1 (62.2–68.1)
North Dakota 57.8 52.7 51.8 51.5 51.2 49.1 52.8 52.3 54.9 58.6 0.68 59.5 (55.6–63.4) 59.3 (55.1–63.4) 58.7 (55.1–62.2)

See table footnotes on the next page.
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media campaigns with graphic anti-smoking ads, such as the 
Tips from Former Smokers (Tips) campaign.¶ Tips profiles 
former smokers who are living with serious long-term health 
effects from smoking and secondhand smoke exposure, and 
refers smokers who want help quitting to the national toll-free 
portal number, 1–800-QUIT-NOW. During the first phase of 
the campaign (March 19–June 10, 2012), calls to the quitline 
increased and resulted in an additional 1.6 million smokers 
making a quit attempt (1,6).

Variations by states in the proportion of cigarette smokers 
who reported having made a quit attempt in the past year 
might be attributed to a number of factors, including differ-
ences in population demographics; tobacco control program 
infrastructure, programs, and policies; and awareness, avail-
ability, accessibility, and use of smoking cessation treatments 
(1,3,7). Nationally, younger persons, African Americans, and 

FIGURE. Trends in the proportion of adult smokers reporting a quit 
attempt during the previous year, by state —  Behavioral Risk Factor 
Surveillance System, United States, 2001–2010 

Signi�cant increasing trend

No signi�cant trend
Data not available

TABLE 1. (Continued) Proportion of current cigarette smokers* from 2001–2010 and current and former smokers from 2011–2013 aged ≥18 years 
who reported a quit attempt in past year, by state and territory — Behavioral Risk Factor Surveillance System, United States, 2001–2013.

State/Territory

Years 2001–2010 (%)†

Years 2011–2013§

2011 2012 2013

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Linear 
trend† % (95% CI) % (95% CI) % (95% CI)

Ohio 50.6 51.9 50.0 47.8 52.7 57.0 55.9 56.7 59.1 55.2 <0.01 61.2 (58.3–64.0) 61.9 (59.5–64.4) 65.9 (63.3–68.4)
Oklahoma 52.3 51.9 49.3 52.1 51.6 57.3 57.4 57.6 58.8 58.4 <0.01 62.8 (59.9–65.8) 66.4 (63.6–69.2) 64.9 (62.1–67.7)
Oregon 59.9 55.2 52.4 50.4 54.0 52.5 58.4 53.6 55.0 53.9 0.58 65.4 (61.8–69.0) 69.9 (66.1–73.7) 65.1 (61.3–69.0)
Pennsylvania 53.6 54.8 52.5 53.9 55.9 57.7 57.5 60.6 57.0 54.7 <0.01 65.8 (63.3–68.3) 66.2 (63.9–68.4) 66.7 (64.2–69.1)
Rhode Island 61.5 65.7 56.3 59.3 59.0 60.5 57.9 66.7 62.8 64.0 0.29 68.2 (64.6–71.7) 65.4 (61.3–69.5) 69.5 (65.8–73.2)
South Carolina 57.9 56.3 55.4 56.9 55.4 57.1 58.9 57.9 58.8 65.4 <0.01 65.0 (62.1–67.8) 68.5 (66.0–71.1) 67.4 (64.7–70.1)
South Dakota 55.2 57.6 57.3 54.0 53.3 56.8 57.4 57.9 56.8 59.4 0.12 63.6 (59.3–68.0) 60.5 (57.1–64.0) 63.1 (59.1–67.2)
Tennessee 57.2 52.7 51.3 51.4 55.5 58.6 56.9 61.2 57.2 60.8 <0.01 66.2 (61.0–71.4) 66.7 (63.5–69.8) 66.8 (63.3–70.4)
Texas 58.2 53.9 51.9 54.1 54.7 58.2 58.0 59.6 62.8 60.7 <0.01 69.4 (66.5–72.2) 67.3 (64.2–70.4) 69.9 (67.0–72.9)
Utah 65.7 68.5 58.1 59.7 59.9 58.5 62.3 61.5 59.7 64.8 0.33 70.0 (66.8–73.2) 71.7 (68.5–74.9) 69.5 (66.5–72.6)
Vermont 55.5 55.3 50.5 59.7 54.6 55.2 57.3 58.2 59.0 62.9 <0.01 62.8 (59.0–66.6) 69.3 (65.6–73.0) 63.9 (60.1–67.6)
Virginia 52.0 55.2 52.5 54.1 56.0 57.6 55.4 60.1 60.6 51.9 <0.01 63.9 (60.2–67.7) 65.4 (62.1–68.8) 65.8 (62.8–68.8)
Washington 63.8 57.2 55.1 57.8 54.1 59.2 58.0 55.9 57.0 58.4 0.35 64.8 (61.4–68.1) 65.8 (63.3–68.4) 67.5 (64.7–70.3)
West Virginia 53.0 48.4 49.9 51.9 49.9 53.5 55.5 59.0 55.9 53.5 0.01 57.4 (54.2–60.7) 56.1 (53.0–59.1) 59.7 (56.8–62.7)
Wisconsin 56.1 57.4 49.4 53.2 49.5 58.3 57.6 59.4 62.5 62.1 <0.01 67.3 (63.2–71.4) 68.4 (64.4–72.4) 71.3 (67.5–75.1)
Wyoming 49.7 57.9 52.1 53.0 57.0 58.8 56.6 54.7 56.4 58.2 0.03 61.5 (58.0–64.9) 61.6 (57.0–66.3) 62.7 (58.8–66.6)
Median 56.1 56.3 52.5 54.6 55.3 57.3 57.4 57.9 59.1 58.8 64.9 66.0 65.9
Guam 61.6 66.8 61.3 ¶ ¶ ¶ 64.7 66.4 58.3 69.1 ¶ ** ** 72.0 (67.0–77.0) 76.4 (71.6–81.2)
Puerto Rico, 

Commonwealth
71.8 66.5 60.5 61.2 64.6 68.0 65.1 66.7 73.5 64.2 0.41 66.0 (62.0–70.0) 70.5 (66.5–74.4) 76.4 (72.1–80.8)

U.S. Virgin Islands 54.0 56.8 59.3 60.9 64.3 62.5 57.7 59.7 66.1 65.1 0.02 ¶ ¶ ¶ ¶ ¶ ¶

Abbreviation: CI = confidence interval.
 * For years 2001–2010 quit attempt proportions were calculated among current cigarette smokers aged ≥18 years who reported having stopped smoking for ≥1 

day during the past 12 months. Data were weighted to representative of the state and territory population.
 † Linear trend test p-value. For years 2001–2010 linear trends for the relationship between time and quit attempt prevalence were assessed using orthogonal 

polynomials in logistic regression models controlling for sex, age, and race/ethnicity. Trends were not analyzed if data were missing for multiple years.
 § For years 2011–2013 quit attempt proportions and 95% CIs were calculated among both current and former cigarette smokers aged ≥18 years who during the 

past 12 months reported having stopped smoking for 1 day or longer.
 ¶ Behavioral Risk Factor Surveillance System data were not collected during these years.
 ** The sample size for Guam in 2011 was <50.

¶ Additional information available at http://www.cdc.gov/tobacco/campaign/tips.

http://www.cdc.gov/tobacco/campaign/tips
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TABLE 2. Proportion of current and former cigarette smokers* aged ≥18 years who reported a quit attempt in the past year by state and territory 
and age group, Behavioral Risk Factor Surveillance System — United States, 2011–2013.

State/Territory

Age group (yrs)

18–24 25–44 45–64 ≥65

% 95% CI % 95% CI % 95% CI % 95% CI

Alabama 72.0 (65.5–78.4) 66.8 (63.5–70.2) 62.3 (51.0–60.6) 56.4 (51.9–60.9)
Alaska 78.2 (72.5–83.8) 66.3 (62.4–70.2) 61.4 (43.4–57.8) 54.9 (47.1–62.6)
Arizona 71.8 (63.3–80.4) 68.6 (63.6–73.6) 62.6 (50.7–63.2) 57.5 (51.5–63.5)
Arkansas 70.7 (62.9–78.4) 68.1 (64.2–72.0) 59.4 (52.5–63.4) 55.5 (50.6–60.5)
California 72.7 (68.1–77.4) 69.7 (67.2–72.3) 60.8 (45.3–55.4) 54.3 (49.5–59.0)
Colorado 71.8 (67.0–76.6) 70.8 (68.4–73.1) 58.8 (49.0–57.9) 53.5 (49.5–57.5)
Connecticut 75.2 (67.8–82.6) 72.8 (69.5–76.1) 68.4 (57.6–68.7) 60.8 (55.8–65.7)
Delaware 72.1 (65.2–79.0) 65.5 (61.3–69.7) 59.0 (45.9–59.5) 60.6 (55.1–66.1)
District of Columbia 83.5 (74.8–92.2) 74.0 (69.4–78.6) 68.4 (58.4–76.0) 67.9 (61.4–74.5)
Florida 78.3 (73.0–83.7) 74.6 (71.8–77.4) 63.9 (51.3–64.1) 63.2 (58.9–67.4)
Georgia 74.5 (68.7–80.3) 68.6 (65.3–71.8) 60.9 (48.4–60.5) 61.6 (56.6–66.5)
Hawaii 74.2 (67.0–81.5) 68.7 (65.2–72.1) 59.5 (50.8–67.7) 55.5 (48.6–62.5)
Idaho 76.7 (69.2–84.1) 66.8 (62.3–71.4) 61.7 (47.6–63.9) 56.3 (50.3–62.3)
Illinois 72.8 (65.9–79.8) 70.6 (66.6–74.7) 59.8 (49.1–62.4) 55.8 (49.8–61.9)
Indiana 72.6 (67.3–77.8) 66.2 (63.7–68.8) 57.3 (46.2–54.8) 56.3 (52.5–60.1)
Iowa 70.5 (64.8–76.1) 64.8 (61.7–67.9) 54.7 (47.3–57.4) 55.4 (50.8–60.0)
Kansas 72.2 (68.5–76.0) 65.3 (63.3–67.3) 57.5 (50.3–58.5) 50.8 (48.0–53.7)
Kentucky 65.1 (59.8–70.4) 59.7 (57.0–62.4) 54.4 (47.8–56.6) 52.0 (47.7–56.3)
Louisiana 77.6 (70.6–84.5) 65.1 (61.5–68.6) 61.8 (54.2–64.5) 60.4 (55.8–65.0)
Maine 72.1 (67.1–77.1) 66.3 (63.6–69.0) 61.6 (50.7–59.5) 59.4 (55.2–63.6)
Maryland 62.6 (54.9–70.3) 70.4 (67.1–73.7) 62.2 (52.6–62.5) 58.1 (53.1–63.2)
Massachusetts 71.4 (66.7–76.1) 69.4 (66.9–71.9) 64.6 (55.3–63.0) 62.1 (58.3–65.9)
Michigan 73.4 (68.6–78.2) 69.3 (66.7–72.0) 64.6 (57.6–66.1) 59.2 (55.0–63.4)
Minnesota 71.4 (66.9–75.9) 69.7 (67.4–72.1) 60.9 (49.8–58.6) 53.7 (48.6–58.9)
Mississippi 75.2 (69.8–80.6) 69.2 (66.2–72.2) 61.4 (52.5–62.1) 62.7 (58.6–66.8)
Missouri 73.2 (67.2–79.2) 62.7 (59.4–66.1) 56.1 (43.3–53.7) 53.4 (48.3–58.5)
Montana 67.4 (62.2–72.6) 65.3 (62.4–68.2) 54.4 (45.9–55.4) 49.8 (45.4–54.1)
Nebraska 74.4 (70.8–77.9) 66.3 (64.2–68.4) 56.0 (47.7–55.1) 52.5 (49.0–56.0)
Nevada 70.0 (61.0–79.0) 71.8 (67.4–76.2) 52.9 (42.2–57.0) 51.2 (45.1–57.4)
New Hampshire 71.1 (63.3–78.9) 65.9 (62.2–69.5) 62.1 (55.6–66.8) 58.8 (53.5–64.2)
New Jersey 79.8 (75.3–84.3) 71.9 (69.4–74.3) 66.4 (55.7–64.1) 59.2 (54.9–63.5)
New Mexico 70.4 (64.9–75.8) 69.6 (66.9–72.3) 61.7 (50.4–60.2) 54.4 (50.2–58.5)
New York 75.2 (69.7–80.7) 73.9 (71.0–76.9) 68.6 (56.9–69.9) 68.0 (63.0–72.9)
North Carolina 76.1 (71.4–80.8) 69.6 (67.1–72.2) 61.6 (57.5–65.4) 58.5 (54.6–62.5)
North Dakota 64.3 (57.5–71.2) 61.9 (58.3–65.4) 54.6 (42.0–54.9) 51.3 (46.3–56.3)
Ohio 73.6 (68.8–78.5) 65.9 (63.4–68.4) 57.6 (48.3–56.0) 53.1 (49.0–57.3)
Oklahoma 72.7 (67.0–78.3) 68.2 (65.6–70.8) 59.1 (50.3–59.0) 55.9 (52.1–59.7)
Oregon 77.7 (71.5–84.0) 71.7 (68.3–75.2) 60.1 (49.5–63.1) 52.5 (47.6–57.5)
Pennsylvania 75.7 (71.7–79.8) 69.0 (66.8–71.3) 60.7 (54.5–61.8) 58.7 (55.1–62.3)
Rhode Island 70.4 (62.2–78.7) 71.2 (67.8–74.6) 63.4 (49.8–62.3) 63.4 (58.2–68.6)
South Carolina 73.8 (69.1–78.5) 68.9 (66.3–71.5) 63.4 (54.3–62.8) 59.6 (55.6–63.6)
South Dakota 71.9 (66.1–77.7) 65.8 (62.4–69.3) 52.9 (40.5–53.4) 58.2 (51.6–64.8)
Tennessee 75.7 (67.5–84.0) 69.2 (65.4–73.1) 62.6 (54.6–64.1) 58.4 (53.3–63.4)
Texas 73.6 (68.5–78.7) 72.1 (69.5–74.7) 65.0 (49.0–60.7) 56.9 (52.1–61.8)
Utah 75.9 (71.1–80.8) 73.6 (70.9–76.2) 63.7 (51.7–64.0) 59.9 (54.2–65.5)
Vermont 76.0 (69.5–82.4) 66.4 (62.8–70.0) 59.6 (51.5–63.7) 61.5 (56.2–66.7)
Virginia 75.4 (69.5–81.2) 66.3 (63.0–69.6) 60.5 (51.3–61.9) 59.8 (54.9–64.6)
Washington 73.4 (68.2–78.5) 69.9 (67.3–72.6) 60.3 (49.9–58.4) 55.6 (51.7–59.5)
West Virginia 68.5 (62.7–74.4) 57.1 (54.1–60.0) 55.0 (46.3–55.3) 52.6 (48.0–57.2)
Wisconsin 81.0 (75.1–86.9) 72.9 (69.3–76.5) 62.4 (52.4–65.8) 56.4 (49.0–63.7)
Wyoming 69.9 (62.9–76.9) 64.7 (61.0–68.5) 57.1 (52.9–66.4) 51.3 (46.3–56.4)
Median 73.2 68.7 60.9 56.4
Guam 81.4 (72.4–90.5) 77.6 (73.0–82.2) 67.2 (60.5–73.8) 64.8 (46.9–82.8)
Puerto Rico 76.3 (70.0–82.7) 73.6 (70.0–77.2) 65.2 (61.1–69.3) 61.3 (54.6–68.0)

Abbreviation: CI = confidence interval.
* Persons aged ≥18 years who reported having stopped smoking for ≥1 day during the past 12 months because they were trying to quit smoking and were current 

smokers during time of interview or former smokers who quit during the past year. Data were weighted to be representative of the state and territory population.
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those with higher than a high school diploma were more 
likely to report a quit attempt in the past year than were older 
persons, whites, and those with less education (1,8). With the 
requirement by the Patient Protection and Affordable Care 
Act** that non-grandfathered private insurance plans cover 
FDA-approved cessation medications,†† access to effective 
cessation treatments is anticipated to increase.

The findings in this report are subject to at least four 
limitations. First, only current smokers with an unsuccess-
ful quit attempt in the preceding 12 months were included 
in the 2001–2010 analysis; therefore, the 2001–2010 data 
do not provide a complete representation of total past-year 
quit attempts. Second, during 2001–2010, U.S. adults with 

wireless-only service (24.5%) were not included in the survey, 
although they are twice as likely to smoke cigarettes as the rest 
of the population (9). Because wireless-only households tend 
to be a younger demographic and younger persons are more 
likely to report a quit attempt (1), these data might underesti-
mate actual quit attempts in some states. Third, modeling was 
limited to linear trends; it is possible that trends for some states 
are nonlinear. Finally, the median response rate for 2001–2013 
ranged from 41.2% to 54.6%. While lower response rates 
can increase the potential for bias, national estimates from 
state-aggregated BRFSS data have been shown to be roughly 
comparable with smoking estimates from other surveys with 
higher response rates (9,10).

Examination of state variations can be used to identify 
effective public health programs and guide programs, promo-
tions, and policies (2,3). To increase the number of cessation 
attempts, state tobacco control programs can focus their ces-
sation activities on promoting health systems changes that 
make screening and treatment for tobacco use the standard 
of care in clinical settings; improving insurance coverage of 
evidence-based cessation treatments and promoting their use; 
and increasing use of state quitlines with mass media campaigns 
that contain graphic anti-smoking ads, such as Tips (3). Other 
effective interventions for increasing quit attempts and ces-
sation include increasing the unit price of tobacco products 
and making workplaces and public places smoke-free (1,3). 
Sustained, comprehensive state tobacco control programs with 
adequate infrastructure and funded at CDC-recommended 
levels can accelerate progress toward increasing tobacco cessa-
tion and reducing tobacco-related diseases and deaths in the 
United States (3).

 1Office on Smoking and Health, National Center for Chronic Disease Prevention 
and Health Promotion, CDC, 2Contractor, DB Consulting Group, Inc.
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cigarette smokers who quit before age 35 years have mortality 
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Since 2010, the proportion of U.S. 12th grade students 
who used marijuana during the preceding 30 days (21.4%) 
has surpassed the proportion who used cigarettes (19.2%).* 
Negative outcomes associated with cigarette and marijuana 
use include addiction to one or both substances and dimin-
ished cognitive function, which can lead to lower academic 
achievement (1,2). Moreover, concurrent use of tobacco and 
marijuana could thwart prevention and cessation efforts for 
both products (1). CDC analyzed data from the 1997–2013 
national Youth Risk Behavior Surveys (YRBS) among U.S. 
non-Hispanic white (white), non-Hispanic black (black), 
and Hispanic students in grades 9–12 to examine trends in 
the prevalence of current 1) exclusive cigarette or cigar use, 
2) exclusive marijuana use, and 3) any use of the three products. 
CDC further examined the prevalence of current marijuana use 
among current users of cigarettes or cigars. During 1997–2013, 
exclusive cigarette or cigar use declined overall by 64%, from 
20.5% to 7.4% (p<0.01). However, exclusive marijuana use 
more than doubled overall from 4.2% to 10.2% (p<0.01). Any 
cigarette, cigar, or marijuana use decreased overall from 46.1% 
to 29.9% (p<0.01), whereas marijuana use among cigarette 
or cigar users increased from 51.2% to 62.4%. Considerable 
increases were identified among black and Hispanic students 
toward the end of the study period for exclusive marijuana use 
and marijuana use among cigarette or cigar users. Increased 
exclusive marijuana use and use of marijuana among cigarette 
or cigar users could undermine success in reducing tobacco 
use among youths. Closer collaboration between public health 
professionals to address prevention of tobacco and marijuana 
use might be beneficial in the development of evidence-based 
policies and programs to prevent tobacco and marijuana use.

The national YRBS is a biennial cross-sectional survey 
of U.S. public and private school students in grades 9–12, 
administered in a classroom setting using a paper and pencil 
questionnaire. CDC examined trends in the prevalence of 
current 1) exclusive use of cigarettes or cigars; 2) exclusive use 
of marijuana; and 3) any use of cigarettes, cigars, or marijuana 
among white, black, and Hispanic students. CDC also exam-
ined the prevalence of current marijuana use among current 
users of cigarettes or cigars. Records with missing data for 
cigarette use, cigar use, marijuana use, race/ethnicity, or sex, 

were excluded from the analysis. The analytic data set was 
further restricted to students self-identifying as black, white, 
or Hispanic, resulting in final analytic sample sizes ranging 
from 11,050 (2013) to 13,242 (2009).†

Current use was defined as smoking cigarettes or cigars on 
≥1 days, or using marijuana one or more times, during the 
30 days preceding the survey.§ Exclusive cigarette or cigar 
use was defined as current use of cigarettes or cigars, but not 
marijuana. Exclusive marijuana use was defined as current use 
of marijuana, but not cigarettes or cigars. Any cigarette, cigar, 
or marijuana use was defined as current use of any of the three 
products. Among current cigarette or cigar users, the propor-
tion of current marijuana users was assessed. Trends in exclusive 
cigarette or cigar use, exclusive marijuana use, any use of these 
products, and marijuana use among current cigarette or cigar 
users, were assessed among all students in the analytic sample 
overall, by sex, and by race/ethnicity. Data were assessed for 
the presence of linear trends using logistic regression analyses 
that adjusted for race/ethnicity, sex, and grade; p<0.05 was 
used to determine statistical significance. A significant linear 
trend indicated an overall increase or decrease during the study 
period. Data also were assessed for the presence of quadratic 
trends. A significant quadratic trend indicated a leveling off or 
change in direction of a trend line. Logistic regression models 
testing trends for students overall controlled for race/ethnicity, 
sex, and grade. Models among racial/ethnic subgroups con-
trolled for sex and grade, models for sex subgroups controlled 
for race/ethnicity and grade. When a significant quadratic trend 
was found, Joinpoint software¶ was used to identify the year in 

Cigarette, Cigar, and Marijuana Use Among High School Students — 
United States, 1997–2013

Italia V. Rolle, PhD1; Sara M. Kennedy, MPH1; Israel Agaku, DMD1; Sherry Everett Jones, PhD, JD2; Rebecca Bunnell, ScD1; Ralph Caraballo, PhD1; 
Xin Xu, PhD1; Gillian Schauer, MPH1; Tim McAfee, MD1

* Additional information available at http://www.monitoringthefuture.org/
data/14data.html.

† In each survey year, a similar independent three-stage cluster sample design was 
used to obtain a nationally representative sample of public and private school 
students in grades 9–12 in the 50 states and the District of Columbia. During 
1997–2013, total sample sizes and overall response rates (the product of the 
school and student response rate) for each survey year were as follows: 1997 
(16,262; response rate = 69%); 1999 (15,349; 66%); 2001 (13,601; 63%); 
2003 (15,214; 67%); 2005 (13,917; 67%); 2007 (14,041 ; 68%); 2009 (16,410; 
71%); 2011 (15,425; 71%); 2013 (13,583; 68%). This analysis was restricted 
to non-Hispanic white, non-Hispanic black, and Hispanic students because of 
previously reported differences in the use of cigarettes, cigars, and marijuana 
by these groups. 

§ Current use of cigarettes, cigars, or marijuana was assessed with the following 
respective questions: “During the past 30 days, on how many days did you 
smoke cigarettes?” “During the past 30 days, on how many days did you smoke 
any cigars, cigarillos, or little cigars?” and “During the past 30 days, how many 
times did you use marijuana?” Respondents with missing data for cigarette, 
cigar, or marijuana use questions were excluded from the analysis (9%).
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which the leveling off or change in direction occurred. Then 
logistic regression analyses were used to assess the presence of 
a significant linear trend in each segment.

During 1997–2013, linear decreases occurred in exclusive 
cigarette or cigar use among students overall, and among all 
sex and racial/ethnic subgroups (p<0.01), with an overall per-
centage decrease of 64% (Table) (Figure 1). Linear increases 
occurred in exclusive marijuana use among students overall, 
and among all sex and racial/ethnic subgroups, with an overall 
increase from 4.2% to 10.2% (p<0.01) (Table). In addition, 
quadratic trends in exclusive marijuana use were identified 
among black and Hispanic students (p<0.01). Among black 
and Hispanic students, exclusive marijuana use did not change 

from 1997 to 2009 (9.2% to 10.9% and 5.9% to 8.5%, respec-
tively), but increased from 2009 to 2013 (10.9% to 16.6% 
and 8.5% to 14.2%, respectively).

Linear decreases and quadratic trends occurred in any 
cigarette, cigar, or marijuana use among students overall, and 
among all sex and racial /ethnic subgroups (p<0.01) (Table). 
Among students overall, any cigarette, cigar, or marijuana use 
decreased from 1997 to 2007 (46.1% to 29.8%), but did not 
change from 2007 to 2013 (29.8% to 29.9%). Among white 
students, any cigarette, cigar, or marijuana use decreased from 
1997 to 2005 (48.0% to 34.1%), and then decreased more 
gradually from 2005 to 2013 (34.1% to 29.8%). Among black 
students, any cigarette, cigar, or marijuana use decreased from 
1997 to 2007 (38.3% to 25.0%), and then increased from 
2007 to 2013 (25.0% to 30.0%); whereas, among Hispanic 

¶ National Cancer Institute. Joinpoint regression program, 2013. Additional 
information available at http://surveillance.cancer.gov/joinpoint.

See table footnotes on the next page.

TABLE. Prevalence of exclusive cigarette or cigar use*; exclusive marijuana use†; any cigarette, cigar, or marijuana use§; and marijuana use 
among high school students¶ who used cigarettes or cigars during the 30 days preceding the surveys, by sex and selected race/ethnicity — 
National Youth Risk Behavior Surveys, United States, 1997–2013

Sex/Race/Ethnicity

1997 1999 2001 2003

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

Exclusive cigarette or cigar use
Total 20.5 (17.9–23.3) 18.3 (15.6–21.3) 13.9 (12.5–15.4) 11.8 (10.5–13.4)
Sex
Male 21.4 (17.8–25.6) 18.3 (15.2–21.9) 13.8 (12.2–15.6) 11.9 (10.1–13.9)
Female 19.3 (16.9–22.0) 18.2 (15.4–21.5) 13.9 (12.2–15.8) 11.8 (10.2–13.6)
Race/Ethnicity
White, non-Hispanic 23.0 (20.1–26.2) 20.8 (17.5–24.5) 15.5 (13.9–17.2) 13.8 (12.2–15.5)
Black, non-Hispanic 10.6 (8.3–13.3) 9.9 (8.1–12.0) 6.1 (4.7–8.1) 6.8 (5.1–9.0)
Hispanic 15.5 (12.9–18.5) 14.4 (12.3–16.7) 12.5 (10.0–15.5) 8.4 (6.3–10.9)
Exclusive marijuana use
Total 4.2 (3.3–5.2) 5.7 (4.5–7.2) 5.7 (5.1–6.4) 7.3 (6.3–8.4)
Sex
Male 4.7 (3.8–5.9) 6.9 (5.0–9.5) 6.5 (5.7–7.4) 8.2 (7.0–9.7)
Female 3.6 (2.7–4.7) 4.5 (3.7–5.4) 5.0 (4.3–5.7) 6.3 (5.3–7.5)
Race/Ethnicity
White, non-Hispanic 3.0 (2.2–4.3) 4.3 (3.0–6.0) 4.8 (4.2–5.5) 5.9 (4.9–7.1)
Black, non-Hispanic 9.2 (7.1–11.7) 11.0 (7.9–15.2) 8.7 (6.6–11.5) 10.6 (8.9–12.7)
Hispanic 5.9 (4.4–7.9) 7.5 (5.4–10.3) 7.8 (6.4–9.3) 9.8 (8.1–11.9)
Any cigarette or cigar or marijuana use
Total 46.1 (44.2–48.1) 44.6 (42.3–47.0) 37.6 (35.9–39.2) 33.6 (31.4–35.9)
Sex
Male 50.5 (48.3–52.7) 48.5 (45.7–51.2) 41.4 (39.5–43.3) 36.0 (33.6–38.4)
Female 40.9 (37.9–44.0) 40.7 (37.9–43.6) 34.0 (32.0–36.0) 31.1 (28.5–33.8)
Race/Ethnicity
White, non-Hispanic 48.0 (45.7–50.2) 47.0 (44.3–49.7) 39.6 (37.9–41.3) 35.1 (32.6–37.7)
Black, non-Hispanic 38.3 (35.2–41.5) 35.7 (29.3–42.7) 27.3 (23.1–31.9) 29.5 (26.1–33.1)
Hispanic 43.4 (39.6–47.3) 42.2 (37.1–47.4) 36.3 (33.3–39.4) 31.0 (27.7–34.6)
Marijuana use among cigarette or cigar users
Total 51.2 (46.0–56.3) 53.0 (47.8–58.2) 56.5 (52.8–60.1) 55.0 (51.5–58.6)
Sex
Male 53.2 (46.1–60.1) 55.9 (49.8–61.8) 60.5 (56.4–64.4) 57.3 (53.0–61.4)
Female 48.2 (43.6–52.8) 49.7 (44.2–55.2) 52.0 (47.5–56.4) 52.5 (48.7–56.3)
Race/Ethnicity
White, non-Hispanic 48.8 (43.1–54.4) 51.4 (45.5–57.2) 55.5 (51.3–59.7) 52.8 (48.5–57.0)
Black, non-Hispanic 63.7 (57.3–69.7) 60.0 (51.9–67.6) 66.9 (57.5–75.0) 64.0 (56.3–71.1)
Hispanic 58.6 (51.8–65.2) 58.6 (52.9–63.9) 56.2 (51.1–61.2) 60.6 (54.0–66.8)

http://surveillance.cancer.gov/joinpoint
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students, any cigarette, cigar, or marijuana use decreased from 
1997 to 2007 (43.4% to 26.0%), and then did not change 
from 2007 to 2013 (26.0% to 30.1%).

During 1997–2013, linear increases occurred in the pro-
portion of cigarette or cigar users who used marijuana among 
students overall (51.2% to 62.4%), and among all sex and 
racial/ethnic subgroups (p for trend <0.01) (Figure 2). In 
addition, a quadratic trend was identified among black and 
Hispanic students (p<0.01). Among cigarette or cigar users, 
use of marijuana did not change among black students from 

1997 to 2009 (63.7% to 66.4%) or Hispanic students from 
1997 to 2007 (58.6% to 54.9%), but increased among black 
students from 2009 to 2013 (66.4% to 82.0%) and among 
Hispanic students from 2007 to 2013 (54.9% to 73.6%).

Discussion

From 1997 to 2013, a 64% percent decrease occurred in 
the percentage of U.S. white, black, and Hispanic high school 
students overall who used cigarettes or cigars exclusively. 
Additionally, among white students, any cigarette, cigar, or 

TABLE. (Continued) Prevalence of exclusive cigarette or cigar use*; exclusive marijuana use†; any cigarette, cigar, or marijuana use§; and 
marijuana use among high school students¶ who used cigarettes or cigars during the 30 days preceding the surveys, by sex and selected race/
ethnicity — National Youth Risk Behavior Surveys, United States, 1997–2013

Sex/Race/Ethnicity

2005 2007 2009 2011 2013

% (95% CI) % (95% CI) % (95% CI) % (95% CI) % (95% CI)

Exclusive cigarette or cigar use
Total 12.3 (10.9–13.9) 10.6 (9.2–12.1) 10.2 (8.8–11.8) 8.4 (7.5–9.5) 7.4 (6.0–9.1)**
Sex
Male 13.2 (11.6–15.0) 11.6 (9.7–13.9) 10.7 (9.0–12.7) 9.0 (7.9–10.3) 8.4 (6.7–10.4)**
Female 11.4 (9.9–13.1) 9.5 (8.3–10.8) 9.7 (8.5–11.0) 7.9 (6.7–9.2) 6.5 (5.1–8.2)**
Race/Ethnicity
White, non-Hispanic 14.3 (12.5–16.4) 12.5 (10.9–14.2) 12.4 (10.5–14.6) 10.0 (8.8–11.3) 9.8 (8.0–11.9)**
Black, non-Hispanic 5.9 (4.8–7.3) 4.6 (3.5–6.1) 5.1 (3.9–6.7) 3.5 (2.5–4.9) 2.4 (1.6–3.5)**
Hispanic 9.3 (7.7–11.2) 8.6 (6.8–11.0) 6.9 (5.7–8.3) 7.1 (5.8–8.6) 4.2 (3.1–5.7)**
Exclusive marijuana use
Total 5.6 (4.9–6.5) 5.9 (4.9–7.0) 7.0 (6.1–8.0) 8.8 (7.7–10.0) 10.2 (8.6–12.0)**
Sex
Male 6.2 (5.2–7.4) 6.4 (5.5–7.5) 7.7 (6.9–8.7) 9.1 (7.9–10.4) 10.3 (8.8–11.9)**
Female 5.1 (4.2–6.1) 5.3 (4.1–6.8) 6.2 (5.1–7.5) 8.4 (7.1–9.9) 10.1 (8.3–12.3)**
Race/Ethnicity
White, non-Hispanic 4.5 (3.6–5.6) 4.8 (3.8–6.0) 5.6 (4.6–6.8) 7.1 (5.8–8.7) 7.1 (5.6–9.0)**
Black, non-Hispanic 9.6 (8.1–11.3) 9.5 (7.5–12.1) 10.9 (8.8–13.4) 13.2 (11.6–14.9) 16.6 (14.9–18.5)**††

Hispanic 7.2 (5.9–8.6) 6.8 (5.7–8.3) 8.5 (7.3–9.9) 10.8 (9.2–12.6) 14.2 (12.4–16.2)**††

Any cigarette or cigar or marijuana use
Total 32.4 (29.9–35.1) 29.8 (27.4–32.3) 30.5 (28.9–32.2) 30.4 (28.7–32.1) 29.9 (27.6–32.2)**††

Sex
Male 34.8 (32.2–37.6) 33.7 (30.5–37.0) 33.4 (31.3–35.5) 33.8 (31.8–35.8) 32.7 (30.5–35.1)**††

Female 30.0 (27.2–33.0) 25.9 (23.6–28.4) 27.4 (25.5–29.4) 26.8 (24.7–29.0) 27.1 (24.4–29.9)**††

Race/Ethnicity
White, non-Hispanic 34.1 (30.8–37.5) 31.9 (29.1–34.8) 32.3 (30.1–34.5) 31.1 (28.9–33.3) 29.8 (26.7–33.0)**††

Black, non-Hispanic 25.5 (23.1–28.1) 25.0 (22.1–28.2) 26.2 (23.4–29.1) 28.0 (24.9–31.3) 30.0 (27.1–33.0)**††

Hispanic 31.4 (28.1–34.9) 26.0 (22.3–30.1) 27.9 (25.4–30.5) 29.7 (27.0–32.7) 30.1 (26.7–33.7)**††

Marijuana use among cigarette or cigar users
Total 54.1 (51.2–56.9) 55.8 (51.9–59.6) 56.6 (52.4–60.6) 60.9 (57.2–64.5) 62.4 (57.5–67.1)**
Sex
Male 54.0 (50.2–57.7) 57.2 (52.8–61.5) 58.2 (53.0–63.3) 63.5 (59.0–67.8) 62.8 (56.8–68.5)**
Female 54.2 (50.3–58.0) 53.9 (49.6–58.1) 54.3 (50.6–58.0) 57.3 (52.4–62.0) 61.9 (56.0–67.6)**
Race/Ethnicity
White, non-Hispanic 51.6 (48.6–54.6) 54.0 (49.5–58.5) 53.6 (48.6–58.4) 58.4 (53.8–62.8) 56.7 (51.3–62.0)**
Black, non-Hispanic 62.9 (56.0–69.3) 70.5 (64.5–75.8) 66.4 (59.3–72.9) 76.2 (69.2–82.0) 82.0 (76.0–86.7)**††

Hispanic 61.6 (56.6–66.4) 54.9 (49.3–60.3) 64.4 (59.1–69.5) 62.6 (57.7–67.3) 73.6 (68.1–78.4)**††

Abbreviation: CI = confidence interval.
 * Used cigarettes or cigars on one or more days, but did not use marijuana during the 30 days preceding the surveys. 
 † Used marijuana one or more times, but did not use cigarettes or cigars during the 30 days preceding the surveys. 
 § Used cigarettes or cigars on one or more days, or used marijuana one or more times during the 30 days preceding the surveys. 
 ¶ Students with missing data for cigarette use, cigar use, marijuana use, or sex and students who did not self-identify as non-Hispanic black, non-Hispanic white, or 

Hispanic were excluded from the analysis.
 ** Significant linear trend during 1997–2013 (p<0.01).
 †† Significant quadratic trend during 1997–2013 (p<0.01).
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marijuana use decreased during the study period. Among 
black and Hispanic students, any cigarette, cigar, or marijuana 
use decreased from 1997 to 2007, but increased among black 
students from 2007 to 2013, and did not change for Hispanics 
from 2007 to 2013. Moreover, the percentage of white, black, 
and Hispanic students overall who were exclusive marijuana 
users more than doubled, and marijuana use among cigarette 
or cigar users also increased, with substantial increases identi-
fied among black and Hispanic students toward the end of 
the study period. Thus, public health advances in adolescent 
health resulting from lower cigarette and cigar use might be 
attenuated by increases in marijuana use, which vary by racial/
ethnic subgroup.

Tobacco prevention and control strategies, including increas-
ing tobacco product prices, adopting comprehensive smoke-
free laws, and implementing national public education media 
campaigns, have influenced the reduction in youth cigarette 
smoking.** Increases in marijuana use among U.S. youths 
might be attributable to decreasing perceptions of harm from 

1991 to 2013 (from 78.6% to 39.5%).†† More specifically, 
decriminalization and legalization of recreational marijuana 
use in some states with minimal concomitant public health 
messaging to address potential detrimental health effects of 
marijuana use might be contributing to this perception (3). 
Further, legalization of medical marijuana use in 24 states, the 
District of Columbia, and Guam might increase perceptions 
of benefits of use, including that it is not harmful (4).§§

Public health concerns about the recreational use of mari-
juana among adolescents is related, in part, to the potential 
for harm to individual users and the potential for marijuana 
to be a “gateway” to the use of tobacco and other illicit drugs 
or substances (1). The amount of contaminants (e.g., tar 
and polycyclic aromatic hydrocarbons) inhaled from smoked 
marijuana can be more than double that of smoked tobacco 
(1). When marijuana is used concurrently with tobacco, the 
likelihood of individual-level harm, including cognitive, psy-
chological, respiratory, and addiction problems, increases (1).

FIGURE 1. Prevalence of exclusive cigarette or cigar use,*† exclusive marijuana use,†§ and any cigarette, cigar, or marijuana use†¶** among 
high school students†† during the 30 days preceding the surveys — National Youth Risk Behavior Surveys, United States, 1997–2013
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 * Used cigarettes or cigars on one or more days, but did not use marijuana during the 30 days preceding the survey.
 † Significant linear trend during 1997–2013 (p<0.01). 
 § Used marijuana one or more times, but did not use cigarettes or cigars during the 30 days preceding the survey.
 ¶ Significant quadratic trend during 1997–2013 (p<0.01). 
 ** Used cigarettes or cigars on one or more days, or used marijuana one or more times during the 30 days preceding the survey.
 †† Students with missing data for cigarette use, cigar use, marijuana use, or sex and students who did not self-identify as non-Hispanic black, non-Hispanic white, or 

Hispanic were excluded from the analysis. 

 †† Additional information available at http://www.monitoringthefuture.org/
pubs/monographs/mtf-overview2013.pdf.

 §§ Additional information available at http://www.ncsl.org/research/health/
state-medical-marijuana-laws.aspx.

 ** Additional information available at http://www.cdc.gov/tobacco/
stateandcommunity/best_practices/.

http://www.monitoringthefuture.org/pubs/monographs/mtf-overview2013.pdf
http://www.monitoringthefuture.org/pubs/monographs/mtf-overview2013.pdf
http://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
http://www.ncsl.org/research/health/state-medical-marijuana-laws.aspx
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/
http://www.cdc.gov/tobacco/stateandcommunity/best_practices/
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The findings in this report are subject to at least five limitations. 
First, marijuana, cigarette, and cigar use were self-reported and not 
confirmed with biochemical tests, so the extent of underreport-
ing or overreporting is unknown. Second, YRBS did not measure 
hookah use, which is an increasing mode of combustible tobacco 
use among youths, independently associated with marijuana use, 
and as such may offset declines in cigarette or cigar use (5,6). Third, 
YRBS did not measure use of electronic nicotine delivery systems 
such as e-cigarettes, hookahs, and vape pens (portable devices that 
function like e-cigarettes, but permit the user to add dry herbs, oils, 
or waxes) that are capable of aerosolizing marijuana (5,7). Fourth, 
YRBS did not measure blunt use, a popular product among youths 
and young adults, in which some or most of the tobacco in a cigar 
is taken out and replaced by marijuana (8). Finally, these data apply 
only to white, black, and Hispanic youths who attended school 
and, therefore, are not representative of all persons in this age group. 
However, nationwide, in 2009, approximately 96% of persons aged 
16–17 years were enrolled in a high school program (9).

Reducing current use of cigarettes, cigars, and marijuana 
among U.S. youths might be achieved through multifaceted, 
targeted implementation of evidence-based program and policy 
interventions, in concert with active engagement of multiple 
stakeholders, including parents, schools, communities, and the 
media (10). Enhanced and sustained tobacco and marijuana 
use surveillance can help in monitoring trends and patterns of 
use, including the measurement of progress toward achieving 
Healthy People 2020 objectives¶¶ related to the use of these 
substances among youth. Policy and programmatic efforts 
might benefit from approaches that focus on reducing the use 
of tobacco and marijuana among youth.

 1Office on Smoking and Health, National Center for Chronic Disease 
Prevention and Health Promotion, CDC; 2Division of Adolescent and School 
Health, National Center for HIV/AIDS, Viral Hepatitis, STD, and TB 
Prevention, CDC.

Corresponding author: Italia Rolle, itr2@cdc.gov, 770-488-1134.

FIGURE 2. Prevalence of current marijuana use* among white, black, and Hispanic high school students† who were current cigarette or cigar 
users§ — National Youth Risk Behavior Surveys,¶ United States, 1997–2013
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* Used marijuana one or more times during the 30 days preceding the survey. 
† Students with missing data for cigarette use, cigar use, marijuana use, or sex and students who did not self-identify as non-Hispanic black, non-Hispanic white, or 

Hispanic were excluded from the analysis. 
§ Used cigarettes or cigars on one or more days during the 30 days preceding the survey. 
¶ Significant linear trends were identified for all groups (p<0.01), and significant quadratic trends were identified among non-Hispanic black and Hispanic students 

(p<0.01) during 1997–2013.

 ¶¶ Available at http://www.healthypeople.gov/2020/topics-objectives.
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Summary
What is already known on this topic?

Since 2010, the proportion of U.S. 12th grade students who 
reported using marijuana during the preceding 30 days (21.4%) 
has surpassed the proportion reporting use of cigarettes during 
the preceding 30 days (19.2%).

What is added by this report?

During 1997–2013, the proportion of white, black, and Hispanic 
high school students overall who were exclusive cigarette or 
cigar users decreased 64%, from 20.5% to 7.4%. The proportion 
of white, black, and Hispanic students who were exclusive mari-
juana users more than doubled from 4.2% to 10.2%, and among 
cigarette or cigar users, marijuana use increased, with consider-
able increases identified among black and Hispanic students 
toward the end of the study period.

What are the implications for public health practice?

Despite significant declines since 1997, approximately 30% of white, 
black, and Hispanic U.S. high school students were current users of 
cigarettes, cigars, or marijuana in 2013. Policy and programmatic 
efforts might benefit from integrated approaches that focus on 
reducing the use of tobacco and marijuana among youths. 
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Ciguatera fish poisoning (CFP) is a foodborne illness 
acquired by eating predatory reef fish that have accumulated 
naturally occurring ciguatoxins found in several dinoflagellate 
(algae) species through their diet. CFP produces neuropsychi-
atric, neurologic, cardiovascular, and gastrointestinal signs and 
symptoms, and is one of the most commonly reported fish-
associated marine intoxications. Ciguatoxin retains toxicity 
regardless of freezing or cooking. Prompt treatment can reduce 
debilitating neurologic symptoms that are associated with CFP. 
On November 3, 2014, the Florida Department of Health in 
Orange County (DOH-Orange) received a report through 
the DOH online foodborne illness complaint system from a 
person (patient A) describing paresthesias and numbness that 
suggested CFP, which had occurred on October 31, the day 
after eating two fish meals. The day the report was received, 
DOH-Orange interviewed patient A and determined that her 
illness met the CFP case definition. In Florida, a single case of 
CFP is considered an outbreak. Multiple data sources were used 
to identify five additional CFP cases. DOH-Orange, the DOH 
Bureau of Epidemiology, the Florida Department of Business 
and Professional Regulation (DBPR), the Florida Department 
of Agriculture and Consumer Services (DACS), and the U.S. 
Food and Drug Administration (FDA) collaborated to conduct 
investigations at two restaurants, one grocery store, two fish 
distributors, and one fish supplier to identify the outbreak 
food source. The six persons with CFP had eaten black grouper 
either at a local restaurant or purchased from a grocery store; 
the fish was traced back to a common international distribu-
tor. Rapid identification and reporting of CFP cases to public 
health officials is imperative to facilitate supportive medical 
care (1,2) and source-food traceback efforts.

The initial investigation by DOH-Orange identified 
patient A as an adult female non-Florida resident, who reported 
consuming mahi-mahi at restaurant A on October 30 at 
3:00 p.m., and a black grouper filet at restaurant B at 7:45 p.m. 
the same day. No leftover fish was available from either meal. 
Patient A dined alone at restaurant A, but ate with three other 
persons at restaurant B. No food was shared at restaurant 
B, and although one other group member also consumed a 
separate black grouper filet, only patient A became ill. On 
October 31 at 3:00 a.m., approximately 7 hours after eating 
the grouper at restaurant B, patient A experienced acute onset 
of paradoxical temperature perception, paresthesias, extremity 
numbness, a metallic taste, nausea, vomiting, abdominal pain, 

diarrhea, arthralgia, and myalgia. A hotel physician evaluated 
the patient but did not provide a diagnosis. Patient A’s signs 
and symptoms, including paradoxical temperature perception, 
paresthesias, fever, dizziness, nausea, vomiting, and diarrhea 
continued, and she reported her illness to the DOH online 
foodborne illness complaint system on November 3.

To identify additional associated CFP cases, DOH-Orange 
queried surveillance systems, including emergency department 
chief complaint records, poison control center reports, and 
reportable disease data through the Electronic Surveillance 
System for the Early Notification of Community-Based 
Epidemics–Florida (ESSENCE-FL), and reviewed foodborne 
illness complaints to DOH through phone, fax, and online 
report submission. On November 6, DOH-Orange received 
an automatic e-mail alert from ESSENCE-FL stating that 
on November 5, within a period of 22 minutes, four persons 
had visited one Orange County emergency department for 
“food poisoning.” Review of medical records faxed the follow-
ing day indicated the four persons all lived at the same local 
address and had symptoms of nausea, diarrhea, and vomiting. 
A notation that the patient had become ill after eating “bad 
fish” was found in all four medical records. No laboratory 
tests were ordered, and no medication was prescribed; the 
patients were discharged with diagnoses of gastroenteritis. 
On November 7, while DOH-Orange was interviewing the 
four ill patients, a fifth ill adult household member who had 
not sought medical attention was identified. All five house-
hold members (patients B, C, D, E, and F) shared a meal 
of black grouper fish heads on November 3. The fish heads 
were purchased from grocery store A on the same day they 
were consumed. The patients reported that symptoms began 
approximately 3 hours after the meal, and, in addition to the 
gastrointestinal symptoms reported in the hospital emergency 
department, they experienced other symptoms compatible with 
CFP, including paradoxical temperature perception, paresthe-
sias, numbness, arthralgia, and myalgia. No leftover fish was 
available from the meal.

Among the six CFP cases identified in this outbreak, patients 
ranged in age from 36 to 64 years (median = 48 years), and four 
were male. The interval between consuming fish and symptom 
onset ranged from 3 to 7.25 hours (median = 3 hours). All 
patients experienced paradoxical temperature perception, nau-
sea, paresthesias, numbness, abdominal pain, diarrhea, arthral-
gias, and myalgias (Table). At the time of interview, all patients 

Use of Surveillance Systems in Detection of 
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were still symptomatic, with neurologic symptoms being most 
severe. Medical care was sought, and supportive care provided 
to five patients; however, no patients received intravenous man-
nitol, which has been reported to be effective in reversing the 
symptoms of CFP, particularly in severe cases (2,3).

Inspection of restaurant A, restaurant B, and grocery store A 
revealed that restaurant B and grocery store A had obtained 
the grouper from supplier A. Fish consumed by patient A at 
restaurant A was ruled out as the potential intoxicant vehicle 
because it is not commonly associated with ciguatoxin cases 
and was dissimilar to the other case exposures. An inspection 
of the facilities of supplier A found that the implicated lot of 
fish was received whole and then divided into filets that were 
provided to restaurant B and fish heads to grocery store A. 
Subsequent joint efforts by DOH-Orange, DBPR, DACS, 
and FDA traced the fish consumed by all persons who became 
ill to two distributors, through supplier A. The black grouper 
appears to have originated from Mexico. It was not possible 

to determine whether the implicated filet and any of the fish 
heads came from the same fish.

No leftover fish from the meals that caused the illnesses was 
available for laboratory analysis. Black grouper fish heads from 
the same lot that patients B–F consumed were collected from 
grocery store A. Testing by FDA did not detect ciguatoxin.

Discussion

No FDA-cleared or approved clinical tests for CFP are cur-
rently available. DOH defines a case of CFP as the occurrence 
of CFP-compatible symptoms (e.g., paradoxical temperature 
perception and paresthesia) in a person within 24 hours after 
ingestion of fish. Detection of ciguatoxin in the meal rem-
nants is strongly suggestive of CFP but is not required for 
case confirmation.

This investigation made use of multiple surveillance sys-
tems and an online consumer complaint system to identify 
six persons with histories of fish consumption and signs and 
symptoms consistent with CFP, after eating black grouper, 

TABLE. Characteristics of six patients with ciguatera fish poisoning associated with consumption of black grouper — Florida, October–November 2014

Characteristic

Patient

A B C D E F

Date of fish 
consumption

10/30/14 (lunch) 
10/30/14 (dinner)

11/05/14 11/05/14 11/05/14 11/05/14 11/05/14

Type of fish 
consumed

Mahi-mahi (lunch) 
Grouper filet (dinner)

Grouper heads Grouper heads Grouper heads Grouper heads Grouper heads

Source 
of fish

Restaurant A (lunch) 
Restaurant B (dinner)

Grocery store A Grocery store A Grocery store A Grocery store A Grocery store A

Food was shared No
No

Yes Yes Yes Yes Yes

Hours from fish 
consumption to 
symptom onset

7.25 
(after dinner)

3 3 3 3 3

Signs and symptoms
Nausea x x x X x x
Vomiting x x x X x x
Abdominal pain x x x x x x
Diarrhea x x x x x x
Myalgia x x x x x x
Arthralgia x x x x x x
Paresthesias x x x x x x
Numbness x x x x x x
Metallic taste x
PTP x x x x x x
Dizziness x
Fever x
Type of medical 

attention sought
Hotel physician Hospital ED Hospital ED Hospital ED Hospital ED None

Treatment Supportive None None None None —
Initial diagnosis None Gastroenteritis Gastroenteritis Gastroenteritis Gastroenteritis —
How case was 

identified
DOH online foodborne 
illness complaint system 

(self-report)

ESSENCE-FL 
e-mail alert

ESSENCE-FL 
e-mail alert

ESSENCE-FL 
e-mail alert

ESSENCE-FL 
e-mail alert

During interview of 
patients B–E

Date reported 11/03/14 11/06/14 11/06/14 11/06/14 11/07/14 11/07/14

Abbreviations: DOH  =  Florida Department of Health; ED  =  emergency department; ESSENCE-FL = Electronic Surveillance System for the Early Notification of 
Community-Based Epidemics–Florida; PTP = paradoxical temperature perception.
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a species known to harbor ciguatoxin. Although CFP is a 
reportable disease in Florida, none of the five patients who 
sought medical care received a diagnosis of CFP, nor was 
suspected CFP reported to DOH by health care providers. 
The outbreak traceback investigation identified that the fish 
sold to the patients was purchased from two retail establish-
ments (i.e., restaurant B and grocery store A) that received the 
fish from a common shipment to a single supplier through 
two distributors. Failure to detect ciguatoxin in FDA-tested 
fish heads samples taken from the same lot that intoxicated 
patients B–F is not inconsistent with the sporadic nature of 
the disease occurrence, or the observation that not all fish of a 
given species or from a given location are toxic (2). For these 
reasons, food recalls are likely to be inefficient public health 
tools in response to CFP outbreaks. 

During 2012–2014, a total of 137 CFP cases were reported 
in Florida, 109 (80%) of which were initially identified by 
surveillance and consumer complaint systems, 19 (14%) were 
reported by health care providers, and nine (7%) were reported 
via other, nondescribed methods. A health care provider diag-
nosis of CFP was documented for 73 (53%) cases. Although the 
early gastrointestinal symptoms associated with CFP are non-
specific, health care providers need to be educated to consider 
the diagnosis of CFP in patients with a clinically compatible 
illness and a history of fish consumption, to facilitate admin-
istration of ameliorative therapy and timely reporting to public 
health officials (3,4). Despite the fact that five of the six patients 
described in this report saw a health care provider, and at least 
four reported that they had eaten fish before becoming ill, the 
cases were only detected by DOH-Orange through an online 
self-reporting consumer complaint system and a syndromic 
surveillance system. Outbreak identification and associated 
public health efforts allowed for the education of the patients 
about CFP and the gathering of distribution and harvest data 
on the implicated fish. Avoiding consumption of large preda-
tory reef fish from ciguatoxic-endemic areas, particularly the 
organs of these fish, which concentrate the toxin, can reduce 
the risk for CFP.
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Summary
What is already known on this topic?

Ciguatera fish poisoning (CFP), caused by the ingestion of 
predatory reef-dwelling fish harboring ciguatoxins is one of the 
most commonly reported fish-associated marine intoxications. 
Ciguatoxin retains toxicity regardless of freezing or cooking. 
Prompt treatment can reduce debilitating neurologic symptoms 
that are associated with CFP.

What is added by this report?

Syndromic surveillance systems in Florida identified six adults 
with CFP following consumption of black grouper. Five patients 
sought medical attention; health care providers did not make a 
diagnosis of CFP or report the cases to public health authorities, 
and none of the patients received treatment. Close collabora-
tion among several investigating agencies allowed traceback 
efforts to link black grouper consumed by all patients to a 
common international distributor.

What are the implications for public health practice?

Syndromic surveillance systems capable of detecting CFP are 
essential public health tools to identify outbreaks and enhance 
investigations. Medical and public health practitioners should 
be educated to inquire about recent fish consumption when 
evaluating patients with clinically compatible signs and 
symptoms to allow for prompt treatment, and report suspected 
CFP cases to public health authorities to facilitate source-food 
traceback efforts. Public education on avoidance of consump-
tion of relatively large predatory reef fish species known to be 
from ciguatoxic-endemic areas might reduce the risk for CFP.

mailto:ben.klekamp@flhealth.gov
http://www.cdc.gov/nczved/divisions/dfbmd/diseases/marine_toxins
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The 2014–2015 Ebola virus disease (Ebola) outbreak in 
West Africa is the largest in history, and as of October 4, 2015, 
had claimed 11,297 lives in Guinea, Liberia, and Sierra Leone 
(1). On August 7, 2014, CDC first posted guidance on 
monitoring and movement of persons who might have been 
exposed to Ebola virus to prevent the spread of Ebola into 
the United States. Since that time, the Interim U.S. Guidance 
for Monitoring and Movement of Persons with Potential Ebola 
Virus Exposure (2) has been regularly updated based on the 
latest information available, most recently on May 13, 2015. 
On October 11, 2014, after the first case of Ebola was diag-
nosed in the United States, entry screening was implemented 
in five U.S. airports to identify travelers from countries with 
widespread Ebola transmission who might have been exposed 
to Ebola during the days before arrival or who had signs or 
symptoms of Ebola at the time of arrival (3).

On October 24, 2014, New York and New Jersey, both home 
to airports conducting entry screening, announced monitoring 
and movement policies for incoming travelers returning from 
Ebola-affected countries (4). The New York and New Jersey 
policies included mandatory quarantine for any person who 
had direct contact with a person with Ebola while in one of the 
Ebola-affected countries, including any medical personnel who 
had provided medical services for persons infected with Ebola, 
as well as active monitoring and possible quarantine for all 
persons with travel history to the affected countries, including 
those who had no direct contact with an infected person (4).

On October 27, 2014, CDC guidance was updated by 
establishing a “low (but not zero) risk” category; adding a “no 
identifiable risk” category; modifying the recommended public 
health actions in the high, some, and low (but not zero) risk 
categories; and adding recommendations for specific groups 
and settings (2). Unlike the policies announced by New York 
and New Jersey, CDC guidance did not recommend mandatory 
quarantine. Instead, CDC guidance recommended active moni-
toring or direct active monitoring, and certain travel restrictions 
for symptomatic and some asymptomatic persons (2). Within 
a few months after issuance of the updated CDC guidance in 
October 2014, states began announcing state-specific moni-
toring and movement policies or amending existing policies. 
Some of these policies included stricter requirements than those 
recommended in CDC’s guidance. Because of concerns about 
the potential impact of inconsistencies between state and fed-
eral monitoring and movement policies, CDC’s Public Health 

Law Program* assessed jurisdictional differences in guidance 
by systematically reviewing and evaluating publically available 
official Ebola screening, monitoring, and movement policies 
for each state and territory. These policies included executive 
orders, health orders, press releases, informational websites, and 
frequently asked questions (FAQ) resources. Each published 
policy was compared with CDC guidance to determine whether 
it was more or less restrictive than CDC guidance, equivalent to 
CDC guidance, unclear, or if no policy was publically available. 
Only policies contained on official government websites were 
examined, and the implementation of policies was not assessed.

Policies that require more extensive movement restrictions 
or more frequent reporting were considered more restrictive 
than CDC guidance, as were those that would place the trav-
eler into a higher risk category than would CDC guidance. 
Policies that mirror CDC recommendations, or those that state 
that the jurisdiction follows CDC guidance, with no further 
articulation as to how that state’s monitoring and movement 
policies were being implemented, were considered equivalent 
to CDC guidance. Policies were considered less restrictive than 
CDC recommendations if they require asymptomatic persons 
to undergo public health actions that are less stringent than 
CDC’s recommendations, such as permitting all travelers from 
Ebola-affected countries to return to work regardless of risk level. 
Policies were considered to be unclear if they were ambiguous 
regarding the categorization, monitoring, and movement of 
persons, including policies that state that movement restrictions 
would be implemented on a case-by-case basis, or that link to 
CDC guidance, without indicating whether the jurisdiction 
was following this guidance, or simply providing the resource 
for informational purposes. If no policy could be found on any 
publically available websites managed by government authorities, 
that state or territory was considered to have no published policy.

As of August 31, 2015, a total of 17 states and the District 
of Columbia had policies that were more restrictive than cur-
rent CDC guidance, 35 states and territories had policies that 
were equivalent to CDC guidance, no states or territories had 
policies that were less restrictive than CDC guidance, one ter-
ritory had an unclear policy, and two territories did not have a 
publicly available monitoring and movement policy (Figure).† 

State and Territorial Ebola Screening, Monitoring, and Movement Policy 
Statements — United States, August 31, 2015

Gregory Sunshine, JD1; Dawn Pepin, JD1; Marty Cetron, MD2; Matthew Penn, JD1

* CDC’s Public Health Law Program works to advance the use of law as a public 
health tool through legal epidemiology and workforce development and by 
creating resources to improve understanding of law and policy decision-making 
for CDC programs and state, tribal, local, and territorial professionals.

† Additional information available at http://www.cdc.gov/phlp/docs/interim-
ebolascreening.pdf. 
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The results were published online as the Interim Table of State 
Ebola Screening and Monitoring Policies for Asymptomatic 
Individuals (5). Although states have the prerogative to set their 
own public health policies under the police powers reserved 
to them by the 10th Amendment of the U.S. Constitution 
(6), the differences in policies have the potential to create 
confusion among members of the public, persons considering 
whether to join the response effort, and responders returning 
from West Africa (7). Confusion can be minimized when states 
make their policies clear and readily accessible to the public.
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USVI = U.S. Virgin Islands.

mailto:gsunshine@cdc.gov
http://www.cdc.gov/vhf/ebola/outbreaks/2014-west-africa/case-counts.html
http://www.cdc.gov/vhf/ebola/outbreaks/2014-west-africa/case-counts.html
http://www.cdc.gov/vhf/ebola/exposure/monitoring-and-movement-of-persons-with-exposure.html
http://www.cdc.gov/vhf/ebola/exposure/monitoring-and-movement-of-persons-with-exposure.html
http://www.cdc.gov/vhf/ebola/exposure/monitoring-and-movement-of-persons-with-exposure.html
https://www.governor.ny.gov/news/governor-andrew-cuomo-and-governor-chris-christie-announce-additional-screening-protocols-ebola
https://www.governor.ny.gov/news/governor-andrew-cuomo-and-governor-chris-christie-announce-additional-screening-protocols-ebola
https://www.governor.ny.gov/news/governor-andrew-cuomo-and-governor-chris-christie-announce-additional-screening-protocols-ebola
http://www.cdc.gov/phlp/publications/topic/ebola.html
http://www.cdc.gov/phlp/publications/topic/ebola.html
http://caselaw.findlaw.com/us-supreme-court/197/11.html
http://caselaw.findlaw.com/us-supreme-court/197/11.html
http://www.gpo.gov/fdsys/pkg/CHRG-113hhrg91450/html/CHRG-113hhrg91450.htm
http://www.gpo.gov/fdsys/pkg/CHRG-113hhrg91450/html/CHRG-113hhrg91450.htm


Morbidity and Mortality Weekly Report

MMWR / October 16, 2015 / Vol. 64 / No. 40 1147

Cervical cancer, caused by human papillomavirus (HPV), 
is the leading cause of cancer mortality among women in 
Botswana (1). Three vaccines prevent infection with HPV types 
responsible for the majority of cervical cancer worldwide. Two 
of these vaccines also protect against types that cause anogenital 
warts. Two vaccines are currently prequalified by the World 
Health Organization (WHO); these were >90% efficacious 
in preventing precancerous lesions caused by HPV types 16 
and 18 (the cause of 70% of cervical cancers) in clinical tri-
als studying women who received the recommended 3-dose 
series before exposure to targeted HPV types. WHO recom-
mends targeting HPV vaccination to girls aged 9–13, before 
initiation of sexual activity and thus HPV exposure (2). This 
report summarizes HPV vaccination coverage among girls 
aged ≥9 years enrolled in grades 4–6 in 23 primary schools 
in Molepolole, Botswana, during a 2013 HPV vaccination 
demonstration project conducted by the Botswana Ministry 
of Health (MOH). Of the 2,488 eligible school girls, 83% 
received the first dose and 79% completed the 3-dose HPV vac-
cination series. Drop out between first and third dose was 5%. 
No serious adverse events were reported. Given the successful 
pilot, the project was expanded to immunize approximately 
6,000 girls in 2014, followed by national rollout of the HPV 
vaccine in 2015.

Botswana is an upper middle income country with a popu-
lation of 2 million in southern Africa. Approximately 22,000 
females are born annually. Human immunodeficiency virus 
(HIV) prevalence among women aged 15–49 years is 28%.* 
Cervical cancer, the fourth most common cancer world-
wide (3), is the most common cancer among women aged 
15–44 years and the leading cause of cancer mortality among 
women in Botswana, reflecting the 4–5 times increased risk 
for cervical cancer among HIV-infected women (3). Primary 
prevention of cervical cancer via HPV vaccination might be 
particularly beneficial to Botswana, given the country’s chal-
lenges with both HIV infection and cervical cancer. However, 
establishing a sustainable program to deliver HPV vaccine to 
a population not previously targeted for immunizations can 
be challenging in resource-limited countries.

In 2012, the Botswana MOH initiated its National 
Cervical Cancer Prevention Program Comprehensive Strategy 
(2012–2016). The same year, the Pink Ribbon Red Ribbon 
(PRRR) initiative, a public-private partnership for breast and 
cervical cancer prevention and treatment, was implemented to 
expand cervical cancer screening and treatment with a focus on 
HPV-related disease. With PRRR and other donor support, 
the Botswana MOH decided to conduct a grade-based HPV 
vaccination demonstration project in primary schools. The 
project was completed during the 2013 school year (January–
December) in Molepolole, a town with a population of 63,000 
located 31 miles (50 kilometers) from the national capital. 
The objectives were to evaluate HPV vaccine implementation 
among age-eligible girls enrolled in school and to improve 
planning for possible expansion of HPV vaccine activities.

A multidisciplinary team, with representatives from 
the Botswana MOH, including Expanded Program on 
Immunization, Ministry of Education, WHO, nongovern-
mental organizations, and other key stakeholders, developed 
the project protocol, educational materials, a parental consent 
form, and data-gathering tools. The Botswana MOH deter-
mined the project to be public health practice. Multiple edu-
cational meetings for community stakeholders, sensitization 
meetings for parents and educators, and training sessions for 
local public health providers participating in the project were 
held before implementation. All girls aged ≥9 years attending 
grades 4–6 at any of Molepolole’s 17 public primary schools, 
five private primary schools, or one school for special needs 
students, and who had written parental consent, were eligible 
for vaccination. Participating schools provided enrollment lists 
of female students. The quadrivalent HPV vaccine, Gardasil 
(Merck and Co.), was administered in schools by public health 
workers in March, May (approximately 2 months after the 
first dose), and early October 2013 (approximately 6 months 
after the first dose). Immunization teams visited each school 
twice during each of the three vaccination campaign rounds. 
Girls who missed a dose at school could receive it at Scottish 
Livingston Hospital in Molepolole. Vaccination data on each 
girl were collected on paper-based records and transferred to a 
spreadsheet. To identify the number of girls who received HPV 
vaccination during March–December 2013, staff reviewed the 
line lists of girls by school, which contained birthdate, grade, 
documentation of parental consent, and HPV vaccination date.

Human Papillomavirus Vaccination Coverage Among School Girls in a 
Demonstration Project — Botswana, 2013

Mmakgomo Mimi Raesima, MD1; Sara E. Forhan, MD2; Andrew C. Voetsch, PhD2; Shannon Hewitt3; Susan Hariri, PhD4; Susan A. Wang, MD5; 
Andrew R. Pelletier, MD2; Mpho Letebele, MD2; Tlhomamo Pheto1; Doreen Ramogola-Masire, MD6,7; Shenaaz El-Halabi, MPH1

* Statistics Botswana. Preliminary results Botswana acquired immune deficiency 
syndrome (AIDS) indicator survey IV (BAIS IV), 2013: stats brief. Gaborone, 
Botswana: Central Statistics Office, Ministry of Finance and Development 
Planning; 2013. Available at http://www.cso.gov.bw/templates/cso/file/File/
BAIS%20IV%20PRELIMINARY%20RESULTS%20Nov%202013(1).pdf.
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There were 2,742 girls registered in grades 4–6 in the 
23 participating schools (median enrollment  =  135 girls; 
range = 12–227 girls). Of the 2,590 (94%) girls with a recorded 
date of birth, 2,488 (96%) were aged ≥9 years on the first 
day of school vaccination in March 2013. Among these girls, 
83% (n = 2,075) received the first dose, 82% (n = 2,049) 
received 2 doses, and 79% (n = 1,967) completed the 3-dose 
series (Table). Overall vaccination completion among girls 
who received the first dose was 95%. Approximately one fifth 
(431/2488) of girls with known date of birth were without 
documented parental consent, 88 of whom received vaccina-
tion. The proportion of school girls vaccinated increased with 
increasing age (Cochran-Armitage trend test p<0.001) and 
was higher among girls who attended public school compared 
with those who attended private school (p<0.001). Passive 
surveillance for adverse events (following girls for 30 days 
postimmunization) was designed for this campaign. No serious 
adverse events were reported.

Discussion

HPV vaccines are safe and highly efficacious (4); postlicen-
sure monitoring data from countries with high vaccination 
coverage indicate population-level impact against early cervi-
cal disease caused by targeted HPV types, further supporting 
these results (5). The vaccines’ potential impact is likely to 
be greatest in countries with less established cervical cancer 
screening programs and high disease levels, such as Botswana; 
however, delivering a multidose vaccine to adolescent girls is 
challenging and has impeded large scale introduction in low-
resource countries.

The 79% 3-dose vaccination coverage achieved in this 
project is comparable to that attained in an HPV vaccination 
project conducted in the Mwanza Region, Tanzania (76.1%), 
but lower than the vaccination coverage in school-based dem-
onstration projects in KwaZulu Natal province, South Africa 
(97.8%) (6,7). Approximately all doses were administered on 
time and at schools. Similar to the Tanzania demonstration 
project, the vaccination rate was higher in public than in 
private schools (6).

The findings in this report are subject to limitations. Out-of-
school preadolescent girls were not represented in the estimated 
vaccination coverage; thus vaccination coverage is likely over-
estimated for the general population of girls aged 9–13 years. 
WHO recommends use of population-based data to identify all 
eligible girls in the population by year of age.† In this project, 
the number of out-of-school girls in the Molepolole catchment 

area was not available. However, an estimated 15% of primary 
school-aged girls were out-of-school in Botswana in 2009 
(8). Vaccination coverage might have been underestimated 
because of incomplete documentation of doses administered at 
Scottish Livingston Hospital, or because the analysis excluded 
girls without recorded birthdates who were immunized. The 
scalability and sustainability of the HPV vaccination strategy 
used in this demonstration project were not assessed.

Programmatic challenges and expense of the 3-dose HPV 
vaccination series led to global interest in a 2-dose HPV vaccine 
schedule (0, 6–12 months). By using data from noninferiority 
immunogenicity trials and postlicensure studies of both vac-
cines, in April 2014, WHO recommended a 2-dose schedule 
for immunization of immunocompetent girls aged 9–14 years 
for either vaccine at 0, 6- or 0, 12-month intervals (2). The full 
3-dose series remains recommended for girls aged ≥15 years, 
for those who are immunocompromised, or whenever interval 
between the first 2 doses is <6 months.

Demonstration projects are valuable to identify and address 
challenges, build necessary partnerships across government 
agencies and with other stakeholders, and gauge political 
support before implementing a national vaccination program. 
Although Botswana’s demonstration project successfully 
achieved high vaccination coverage among girls enrolled in 
school, problems with implementation occurred. At campaign 
initiation, certain grade 4 girls were aged <9 years, precluding 
complete vaccination of grade 4 girls through this project. 
Required signed parental consent, a nonstandard practice for 
Botswana’s immunization program, likely created confusion 
that resulted in 1) vaccination of certain girls who lacked 

† World Health Organization. Report of the HPV vaccine delivery meeting: 
identifying needs for implementation and research. Geneva, Switzerland: World 
Health Organization; 2012. Available at http://www.who.int/immunization/
documents/WHO_IVB_12.09.

TABLE. Total number and percentages of female students who 
received human papillomavirus vaccine, by age, grade, and school 
type — Molepolole, Botswana, 2013

Characteristic
No. 

eligible

≥1 dose ≥2 doses 3 doses

No. (%) No. (%) No. (%)

Age (yrs)*
9 576 455 (79) 447 (78) 432 (75)
10 766 636 (83) 632 (83) 610 (80)
11 682 580 (85) 571 (84) 546 (80)
12 319 276 (87) 273 (86) 262 (82)
13 94 85 (90) 84 (89) 79 (84)
14+ 51 43 (84) 42 (82) 38 (75)
Grade
4 691 567 (82) 559 (81) 540 (78)
5 813 684 (84) 679 (84) 658 (81)
6 849 755 (89) 745 (88) 715 (84)
Special needs 39 36 (92) 36 (92) 29 (74)
Missing grade 96 33 (34) 30 (31) 25 (26)
School type
Public 2,322 1,956 (84) 1,930 (83) 1,858 (80)
Private 166 119 (72) 119 (72) 109 (66)
Total 2,488 2,075 (83) 2,049 (82) 1,967 (79)

* Age on date of first vaccination day in school.

http://www.who.int/immunization/documents/WHO_IVB_12.09
http://www.who.int/immunization/documents/WHO_IVB_12.09
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signed consents, and 2) lower vaccination rates, despite robust 
precampaign community sensitization efforts. On the basis of 
the 2013 challenges, Botswana’s 2014 HPV vaccination project 
was modified to target grades 5–7 and replaced formal written 
consent with an implied consent process (9).

The national HPV vaccine rollout in 2015 employed a 2-dose 
vaccination schedule. Recent post hoc analysis of data from two 
large vaccine trials reported that women aged 15–25 years who 
received a single dose of HPV vaccine were protected against 
HPV types 16 and 18 for 4 years after vaccination (10). In 
Botswana, concerns still being discussed include how best to 
provide vaccinations to out-of-school girls; the best venue for 
delivering vaccine (school versus health care facility); and how 
to provide a third dose to girls who are HIV-infected (HIV 
prevalence among girls aged 10–14 years is 4.4% in Botswana), 
aged ≥15 years, or received the first 2 doses <6 months apart.
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Summary
What is already known on this topic?

Human papillomavirus (HPV) infection is common and aggres-
sive in persons infected with human immunodeficiency 
virus (HIV). With an HIV prevalence of 28% among females 
aged 15–49, cervical cancer is the leading cause of cancer death 
among women in Botswana. Before 2013, HPV vaccine had not 
been used in the public sector in Botswana.

What is added by this report?

Efforts to expand services for cervical cancer through the Pink 
Ribbon Red Ribbon initiative focused on HPV-related disease 
in Botswana. A demonstration project for HPV vaccination 
was developed by the Ministry of Health for school girls aged 
≥9 years in primary schools in one community. A total of 1,967 
(79%) of 2,488 eligible girls received 3 doses of vaccine in the 
immunization effort that was centered in schools.

What are the implications for public health practice?

Preventing HPV infection in girls is an important component 
of a national comprehensive cervical cancer control program. 
HPV vaccination programming is challenging, and demonstra-
tion projects can prepare countries for national introduction. 
The success of the initial HPV vaccination effort in Botswana led 
to an expanded project in 2014, with implementation of nation-
wide rollout of the HPV vaccine in 2015. It might be beneficial 
for future HPV vaccination campaigns to include strategies to 
reach out-of-school girls.
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A Cluster of Ocular Syphilis Cases — Seattle, 
Washington, and San Francisco, California, 
2014–2015

Sophie Woolston, MD1; Stephanie E. Cohen, MD2,3; Robyn Neblett 
Fanfair, MD4; Sarah C. Lewis, MD3; Christina M. Marra, MD5; 

Matthew R. Golden, MD1,6

From December 1, 2014, to January 30, 2015, in King 
County, Washington, four cases of ocular syphilis, defined as 
clinical signs or symptoms consistent with ocular disease (e.g., 
uveitis or vision loss) in a person with laboratory-confirmed 
syphilis of any stage, were reported. All four cases occurred 
in men who have sex with men (MSM), two of whom were 
sex partners. Median age of the four patients was 39 years 
(range = 29–52 years). Three of the patients were infected with 
human immunodeficiency virus (HIV). Among the three HIV-
infected patients, the median CD4 count was 111 cells/ml, 
and the median HIV-RNA was 34,740 copies/ml. All four 
patients had visual symptoms, including vision loss, flash-
ing lights, and blurry vision. Ophthalmologic examinations 
were performed and all four were diagnosed with uveitis. All 
four patients had positive serum from rapid plasma reagin 
(RPR) testing (titer range = 1:256–1:4096). Based on history, 
one patient had late latent syphilis, and the remaining three 
received diagnoses of early latent syphilis. The three patients 
with early latent syphilis had cerebrospinal fluid (CSF) analysis 
performed; two had positive CSF in venereal disease research 
laboratory (VDRL) testing. Three patients received treatment 
with aqueous crystalline penicillin G for 14 days, and one was 
treated with 10 days of procaine penicillin and probenecid. 
All four patients had initial improvement in ocular symptoms 
after treatment. However, one patient still had a blind spot 
in one eye 1 month after treatment, and two patients were 
considered legally blind after 5 months; the fourth patient 
was lost to follow-up.

Public Health–Seattle & King County has estimated that 
approximately 6–12 cases of symptomatic ocular syphilis occur 
annually in the county (1). The occurrence of four cases within 
2 months led to a clinical advisory to medical providers and 
west coast health departments.

Following the clinical advisory from King County, the 
San Francisco Department of Public Health identified eight 
cases of ocular syphilis reported from December 15, 2014, 
to March 25, 2015. Seven cases (88%) were in males; six 
(75%) were in MSM. No epidemiologic links were identified 
among the patients. Median age of the patients was 52 years 
(range = 35–58 years). Seven (88%) were HIV-infected 

(six MSM and one female commercial sex worker). Four 
patients had CD4 and HIV-RNA lab data available; median 
CD4 count was 291 cells/ml, median HIV-RNA was 
84,500 copies/ml. Ophthalmologic examinations were per-
formed on all eight patients, and records were reviewed for 
five. Diagnoses included ischemic optic neuropathy, uveitis, 
and retinal detachment. All patients had positive serum RPR 
(titer range = 1:256–1:8192); two had an initial false nega-
tive RPR because of the prozone effect. Three patients had a 
rash consistent with secondary syphilis, four had early latent 
syphilis, and one had late latent syphilis. Four cases had CSF 
analysis, three with a positive CSF VDRL result. All eight 
patients received aqueous crystalline penicillin G for 14 days. 
Following treatment, seven patients had improvement in ocular 
symptoms, and one patient had permanent visual loss in one 
eye after 3 months.

Ocular syphilis, a clinical manifestation of neurosyphilis, typ-
ically occurs during early syphilis; uveitis is the most common 
presentation (2–4). For sexually active persons, the following 
steps can reduce the risk for syphilis: 1) being in a long-term 
mutually monogamous relationship with a partner who has 
been tested and has not tested positive for early syphilis; 
2) using latex condoms correctly every time they have sex; and 
3) for MSM, having annual screening for syphilis, and more 
frequent screening for MSM at greater risk. All patients who 
receive a diagnosis of syphilis should be asked screening ques-
tions to identify visual, hearing, or neurologic symptoms and 
receive a careful neurologic exam. Patients with ocular symp-
toms consistent with syphilis should be serologically evaluated 
for syphilis. An immediate ophthalmologic evaluation and 
CSF examination is recommended for patients with syphilis 
and ocular complaints. However, a normal CSF examination 
can occur with ocular syphilis. Ocular syphilis cases should 
be managed according to the treatment recommendations for 
neurosyphilis, regardless of CSF results, and patients should 
be tested for HIV (5). 

Cases of ocular syphilis should be reported to the state or 
local health department within 24 hours of diagnosis (6). For 
questions about possible ocular syphilis cases please contact 
Sara E. Oliver, MD, at 404-639-1204 or at yxo4@cdc.gov. 
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Announcement

National Teen Driver Safety Week — 
October 18–24, 2015

During 2004–2013, the number of teens aged 13–19 years 
who died in motor vehicle crashes declined by 55% from 5,645 
to 2,524 (1). During the same period, the rate of passenger 
vehicle drivers aged 16–19 years involved in fatal crashes 
decreased 56%, from 34.7 to 15.1 per 100,000 persons (1). 
Despite these encouraging trends, motor vehicle crashes remain 
the leading cause of death for teens.

Graduated driver licensing (GDL) is widely credited with 
contributing to declines in teen crash fatalities. Evaluations of 
GDL have demonstrated a 20–40% reduction in crash risk for 
the youngest drivers (2). GDL provides longer practice periods, 
limits driving under high risk conditions for newly licensed 
drivers, and requires greater participation of parents in their 
teens’ learning-to-drive process.

Research indicates that more comprehensive GDL systems 
prevent more fatal crashes compared with less comprehen-
sive GDL systems (3–5). These systems include provisions, 
such as: a minimum age of 16 years for learners’ permits; a 
mandatory holding period of at least 12 months for learners’ 
permits; nighttime driving restrictions between 10:00 p.m. and 

5:00 a.m. (or longer) for intermediate or provisional license 
holders; a limit of zero or one young passengers that can ride 
with intermediate or provisional license holders without adult 
supervision; and a minimum age of 18 years for full licensure.

Additional information on National Teen Driver Safety 
Week available at http://www.trafficsafetymarketing.gov/teens. 

Additional information on safe teen driving available at http://
www.cdc.gov/MotorVehicleSafety/Teen_Drivers/teendrivers_fact-
sheet.html and http://www.cdc.gov/parentsarethekey/index.html. 
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Errata 

Vol. 64, No. 17
In the report, “Vital Signs: Leading Causes of Death, 

Prevalence of Diseases and Risk Factors, and Use of Health 
Services Among Hispanics in the United States — 2009–2013, 
on page 476, two errors occurred in Table 5, “Annualized 
prevalence of lack of health insurance, nonutilization of medi-
cal care or prescription drugs, and use of preventive screening 
tests for cancer among adults, by sex, race/ethnicity, Hispanic/
Latino subpopulation, and nativity — United States, National 
Health Interview Survey (NHIS), 2011–2013, 2009–2013, or 
2010 and 2013.*”

The heading for the sixth main column should read, “Use 
of colorectal tests or procedures (crude)†† (50–75 yrs, 2010 
and 2013).”

The heading for the seventh main column should read, “Use 
of mammography in the past 2 years among women (crude)§§ 
(50–74 yrs, 2010 and 2013).”

Vol. 64, No. 38
In the report, “Ebola Virus Disease in Health Care 

Workers — Guinea, 2014,” one of the author affiliations 
was incorrect. The affiliations should have read as follows: 
“1Division of Population Health, National Center for Chronic 
Disease Prevention and Health Promotion, CDC; 2Division 
of Global HIV/AIDS, Center for Global Health, CDC; 
3Division of STD Prevention, National Center for HIV/AIDS, 
Viral Hepatitis, STD, and TB Prevention, CDC; 4Division of 
Global Health Protection, Center for Global Health, CDC; 
5Guinea Ministry of Health and Public Hygiene; 6Division of 
Surveillance, Hazard Evaluations, and Field Studies, National 
Institute for Occupational Safety and Health, CDC; 7Division 
of Parasitic Diseases and Malaria, Center for Global Health, 
CDC; 8World Health Organization, Conakry, Guinea.”

hxv5
Highlight

hxv5
Highlight

hxv5
Highlight

hxv5
Highlight

http://www.cdc.gov/mmwr/pdf/wk/mm6417.pdf
http://www.cdc.gov/mmwr/pdf/wk/mm6417.pdf
http://www.cdc.gov/mmwr/pdf/wk/mm6417.pdf
http://www.cdc.gov/mmwr/pdf/wk/mm6417.pdf
http://www.cdc.gov/mmwr/pdf/wk/mm6417.pdf
http://www.cdc.gov/mmwr/pdf/wk/mm6438.pdf
http://www.cdc.gov/mmwr/pdf/wk/mm6438.pdf


Morbidity and Mortality Weekly Report 

1154 MMWR / October 16, 2015 / Vol. 64 / No. 40

Errata

Vol. 64, No. 14
In the report, “Poisoning Deaths Involving Opioid Analgesics 

— New York State, 2003–2012,” multiple errors occurred.  
On page 377, the third paragraph should read as follows: 

“From 2003 to 2012, the number of deaths with drug 
poisoning as an underlying cause increased from 1,382 to 
1,876.  During the same period, deaths involving opioid 
analgesics increased from 335 in 2003 to 883 in 2012 
(Table). In addition, non-opioid analgesic drug poison-
ings that involved an unspecified drug, for which opioid 
analgesics might account partially, ranged from 204 deaths 
in 2010 to 294 in 2008. Over this period, the percentage 
of drug deaths that involved opioid analgesics increased 
from 24.2% in 2003 to 47.1% in 2012, reaching a high of 
54.0% in 2010.”

The last two sentences of the fourth paragraph should 
read as follows: “Rate ratios (RRs) comparing death rates 
between 2003 and 2012 (Table) indicate that, despite hav-
ing the lowest overall rates, the highest rate of increase in 
deaths involving opioid analgesics was among those under 
15 years of age (RR = 3.7), followed by those 65–84 years 
of age (RR = 3.6). Whites, females, and those residing 
outside of NYC also showed higher rates of increase in 
opioid analgesic–related mortality (RR = 2.8, 2.9, and 
3.9, respectively).”

The second sentence of the fifth paragraph should read as 
follows: “Deaths per 100,000 among all New York state resi-
dents not enrolled in Medicaid increased from 1.18 in 2003 
to 2.82 in 2012, while among Medicaid enrollees, the rates 
increased from 3.48 in 2003 to 8.31 over the same period.”

On page 379, the last sentence of the first paragraph should 
read as follows: “Consistent with the national trend (5), the 
rate of increase, as indicated by the rate ratios, is slightly 
higher in New York state among women than among men 
(RR = 2.9 and 2.4, respectively).”

It is stated in several places in the report that rates of opioid 
analgesic–related mortality in New York state were consistently 
higher among residents who lived outside New York City 
(NYC). After correction of certain data, it was found that these 
rates were higher among those residing outside of NYC 
during 2007–2012, but the rates were lower among those 
residing outside of NYC during 2003–2006.

On page 378, in the Table “Number and crude death 
rates for poisonings involving opioid analgesics, by year and 
demographic characteristics — New York state, 2003–2012,” 
correction of certain data also resulted in numerous incorrect 
values. The corrected Table is as follows:
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TABLE. Number and crude death rates for poisonings involving opioid analgesics, by year and demographic characteristics — New York state, 
2003–2012

Characteristic

Year Ratio

2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2012:2003

Number of deaths
All drug poisonings 1,382 1,126 1,550 1,660 1,691 1,679 1,570 1,415 1,853 1,876 1.4
Drug poisonings 

involving opioid 
analgesics

335 295 487 655 698 769 737 764 909 883 2.6

Opioid analgesics–related deaths per 100,000 population
Total 1.75 1.53 2.53 3.39 3.62 3.95 3.77 3.94 4.67 4.51 2.6

Age group (yrs)
<15 0.03 0.03 0.08 0.03 0.03 0.06 0.08 0.06 0.09 0.11 3.7

15–19 0.39 0.62 0.91 1.30 0.79 1.78 1.39 1.39 1.28 1.15 2.8
20–44 2.34 2.06 3.38 4.61 5.09 5.15 5.06 5.40 6.74 6.22 2.7
45–64 3.37 2.89 4.73 6.14 6.58 7.23 6.84 6.99 7.90 7.82 2.3
65–84 0.37 0.28 0.51 0.93 0.42 1.00 0.76 0.85 0.88 1.32 3.6

≥85 0.29 0.28 0.27 0.54 1.04 0.50 0.26 0.26 0.49 0.72 2.5
Sex
Females 1.11 1.03 1.48 2.05 2.43 2.57 2.70 2.58 3.39 3.18 2.9
Males 2.43 2.07 3.65 4.82 4.88 5.40 4.90 5.40 6.03 5.76 2.4
Race
Black 1.39 1.24 2.20 2.46 2.06 1.78 2.13 2.21 2.36 2.48 1.8
White 1.91 1.67 2.76 3.83 4.28 4.79 4.45 4.77 5.67 5.39 2.8
Other 0.98 0.84 1.02 1.39 0.98 0.96 1.14 0.79 1.43 1.77 1.8
Region
NYC 2.40 2.48 3.05 3.77 3.25 3.52 3.30 3.67 3.64 3.89 1.6
New York state, 

excluding NYC
1.27 0.85 2.15 3.11 3.89 4.27 4.13 4.14 5.43 4.98 3.9

Medicaid status
Medicaid 3.48 3.28 5.17 6.31 7.03 7.23 6.82 7.06 8.40 8.31 2.4
Non-Medicaid 1.18 0.92 1.57 2.33 2.40 2.78 2.61 2.66 3.06 2.82 2.4

Abbreviation: NYC = New York City.
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* With 95% confidence intervals indicated with error bars.
† Based on responses to the question, “Has a doctor or health professional ever told you that [child] had 

attention-deficit/hyperactivity disorder (ADHD) or attention deficit disorder (ADD)?”
§ Poverty status is based on family income and family size using the annually updated U.S. Census Bureau 

poverty thresholds. Family income was imputed when missing.
¶ Estimates are based on household interviews of a sample of the noninstitutionalized U.S. civilian population 

and are derived from the National Health Interview Survey’s sample child component.

During 2011–2014 approximately 10% of all children aged 5–17 years were reported by parents to have been diagnosed with 
ADHD. The percentage of children who had ever been diagnosed with ADHD was significantly higher among boys (14%) than 
among girls (6%) overall and within each poverty status category. Among both boys and girls, poor children (i.e., those living 
in families with incomes <100% of the poverty level) were more likely to have been diagnosed with ADHD than children living 
in families with incomes ≥400% of the poverty level.

Source: National Health Interview Survey. Available at http://www.cdc.gov/nchs/nhis.htm. 

Reported by: Patricia Pastor, PhD, ppastor@cdc.gov, 301-458-4422; Cynthia Reuben, MA; Catherine Duran.
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