
Self-Reported Hypertension and Use 
of Antihypertensive Medication 
Among Adults — United States, 

2005–2009

Hypertension affects one third of adults in the United States 
(1) and is a major risk factor for heart disease and stroke (2). A 
previous report found differences in the prevalence of hyper-
tension among racial/ethnic populations in the United States; 
blacks had a higher prevalence of hypertension, and Hispanics 
had the lowest use of antihypertensive medication (3). Recent 
variations in geographic differences in hypertension prevalence 
in the United States are less well known (4). To assess state-level 
trends in self-reported hypertension and treatment among U.S. 
adults, CDC analyzed 2005–2009 data from the Behavioral 
Risk Factor Surveillance System (BRFSS). The results indicated 
wide variation among states in the prevalence of self-reported 
diagnosed hypertension and use of antihypertensive medica-
tions. In 2009, the age-adjusted prevalence of self-reported 
hypertension ranged from 20.9% in Minnesota to 35.9% in 
Mississippi. The proportion reporting use of antihypertensive 
medications among those who reported hypertension ranged 
from 52.3% in California to 74.1% in Tennessee. From 
2005 to 2009, nearly all states had an increased prevalence of 
self-reported hypertension, with percentage-point increases 
ranging from 0.2 for Virginia (from 26.9% to 27.1%) to 7.0 
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Continuing Education examination available at  
http://www.cdc.gov/mmwr/cme/conted_info.html#weekly. 

World Health Day — April 7, 2013

World Health Day and the 50th anniversary of the 
World Health Organization (WHO) will be observed 
April 7. The focus of World Health Day this year is high 
blood pressure (hypertension). Although preventable, 
high blood pressure remains a leading risk factor for 
heart disease and stroke and a major cause of morbid-
ity and mortality worldwide (1). Globally, prevalence of 
hypertension among adults is 40% (2), and ischemic heart 
disease and stroke are the first and third leading causes of 
premature death (3).  

CDC is working to help persons control blood pressure 
in multiple ways, including the Million Hearts initiative. 
Million Hearts aims to prevent 1 million heart attacks 
and strokes by 2017. In addition, CDC recently released 
a guide to strategies to improve blood pressure control 
for public health practitioners (available at http://million-
hearts.hhs.gov/docs/mh_smbp.pdf ) and Spanish-language 
materials to improve health among Hispanics (avail-
able at http://millionhearts.hhs.gov/resources/toolkits.
html#spanishtoolkit). 

Additional information on World Health Day is 
available at http://www.who.int/world-health-day/en. 
Additional information regarding hypertension and CDC’s 
sodium reduction initiative is available at http://www.
cdc.gov/bloodpressure, http://millionhearts.hhs.gov, and 
http://www.cdc.gov/salt.  

References
1. Go AS, Mozaffarian D, Roger VL, et al. Heart disease and stroke 

statistics—2013 update. Circulation 2013;127:e6–e245.
2. Mendis S, Puska P, Norrving B, eds. Global atlas on cardiovascular 

disease prevention and control. Geneva, Switzerland: World Health 
Organization; 2011. Available at http://whqlibdoc.who.int/
publications/2011/9789241564373_eng.pdf.

3. Murray CJ, Vos T, Lozano R, et al. Disability-adjusted life years 
(DALYs) for 291 diseases and injuries in 21 regions, 1990–2010: a 
systematic analysis for the Global Burden of Disease Study 2010. 
Lancet 2012;380:2197–223.

U.S. Department of Health and Human Services
Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Weekly / Vol. 62 / No. 13 April 5, 2013

http://www.cdc.gov/mmwr/cme/conted_info.html#weekly
http://millionhearts.hhs.gov/docs/mh_smbp.pdf
http://millionhearts.hhs.gov/docs/mh_smbp.pdf
http://millionhearts.hhs.gov/resources/toolkits.html#spanishtoolkit
http://millionhearts.hhs.gov/resources/toolkits.html#spanishtoolkit
http://www.who.int/world-health-day/en
http://www.cdc.gov/bloodpressure
http://www.cdc.gov/bloodpressure
http://millionhearts.hhs.gov
http://www.cdc.gov/salt
http://whqlibdoc.who.int/publications/2011/9789241564373_eng.pdf
http://whqlibdoc.who.int/publications/2011/9789241564373_eng.pdf
hxv5
Text Box


Please note: An erratum has been published for this issue. To view the erratum, please click here.

hxv5
Highlight

http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6215a7.htm
http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6215a7.htm


Morbidity and Mortality Weekly Report

238 MMWR / April 5, 2013 / Vol. 62 / No. 13

The MMWR series of publications is published by the Office of Surveillance, Epidemiology, and Laboratory Services, Centers for Disease Control and Prevention (CDC), 
U.S. Department of Health and Human Services, Atlanta, GA 30333.
Suggested citation: Centers for Disease Control and Prevention. [Article title]. MMWR 2013;62:[inclusive page numbers].

Centers for Disease Control and Prevention
Thomas R. Frieden, MD, MPH, Director

Harold W. Jaffe, MD, MA, Associate Director for Science
James W. Stephens, PhD, Director, Office of Science Quality

Denise M. Cardo, MD, Acting Deputy Director for Surveillance, Epidemiology, and Laboratory Services
Stephanie Zaza, MD, MPH, Director, Epidemiology and Analysis Program Office

MMWR Editorial and Production Staff
Ronald L. Moolenaar, MD, MPH, Editor, MMWR Series

John S. Moran, MD, MPH, Deputy Editor, MMWR Series
Teresa F. Rutledge, Managing Editor, MMWR Series

Douglas W. Weatherwax, Lead Technical Writer-Editor
Donald G. Meadows, MA, Jude C. Rutledge, Writer-Editors

Martha F. Boyd, Lead Visual Information Specialist

Maureen A. Leahy, Julia C. Martinroe, 
Stephen R. Spriggs, Terraye M. Starr

Visual Information Specialists
Quang M. Doan, MBA, Phyllis H. King

Information Technology Specialists

MMWR Editorial Board
William L. Roper, MD, MPH, Chapel Hill, NC, Chairman

Matthew L. Boulton, MD, MPH, Ann Arbor, MI
Virginia A. Caine, MD, Indianapolis, IN
Barbara A. Ellis, PhD, MS, Atlanta, GA

Jonathan E. Fielding, MD, MPH, MBA, Los Angeles, CA
David W. Fleming, MD, Seattle, WA

William E. Halperin, MD, DrPH, MPH, Newark, NJ
King K. Holmes, MD, PhD, Seattle, WA

Timothy F. Jones, MD, Nashville, TN
Rima F. Khabbaz, MD, Atlanta, GA
Dennis G. Maki, MD, Madison, WI

Patricia Quinlisk, MD, MPH, Des Moines, IA
Patrick L. Remington, MD, MPH, Madison, WI

John V. Rullan, MD, MPH, San Juan, PR
William Schaffner, MD, Nashville, TN

for Kentucky (from 27.5% to 34.5%). Overall, from 2005 to 
2009, the prevalence of self-reported hypertension among U.S. 
adults increased from 25.8% to 28.3%. Among those reporting 
hypertension, the proportion using antihypertensive medica-
tions increased from 61.1% to 62.6%. Increased knowledge 
of the differences in self-reported prevalence of hypertension 
and use of antihypertensive medications by state can help in 
guiding programs to prevent heart disease, stroke, and other 
complications of uncontrolled hypertension, including those 
conducted by state and local public health agencies and health-
care providers.

BRFSS is a state-based telephone survey of health behaviors 
among adults aged ≥18 years.* The survey has been conducted 
by state health departments, with assistance from CDC, since 
1984. Questions on hypertension are asked in odd-numbered 
years. Since 2005, two questions about hypertension have been 
included in BRFSS. The first question is, “Have you ever been 
told by a doctor, nurse, or other health professional that you 
have high blood pressure?” Respondents who answer “yes” to 
the first question are then asked, “Are you currently taking 
medicine for your high blood pressure?” These questions were 
used to assess prevalence of self-reported hypertension and 
proportion reporting antihypertensive medication use among 
those with reported hypertension in 2005, 2007, and 2009. 

Estimates were calculated for the United States overall and for 
the 50 states and the District of Columbia. In addition to analy-
sis by state, estimates were analyzed by age group, sex, race/
ethnicity,† and level of education. Age-adjusted estimates were 
calculated using the 2000 U.S. standard population. Linear 
trends were assessed using orthogonal polynomial coefficients, 
and results were considered significant at p<0.05. 

Median state response rates for BRFSS were 51.1% (range: 
34.6%–67.4%) in 2005, 50.6% (range: 26.9%–65.4%) in 
2007, and 52.5% (range: 37.9%–66.9%) in 2009. Total 
respondents were 356,112 in 2005, 430,912 in 2007, and 
432,617 in 2009. State sample sizes ranged from 2,432 in 
2009 (Alaska) to 39,549 in 2007 (Florida). 

From 2005 to 2009, overall age-adjusted prevalence of self-
reported hypertension in the United States increased from 
25.8% to 28.3% (Table 1). Self-reported hypertension ranged 
from 21.1% (Colorado) to 33.5% (Mississippi) in 2005, and 
from 20.9% (Minnesota) to 35.9% (Mississippi) in 2009. From 
2005 to 2009, nearly all states had an increased prevalence of 
self-reported hypertension, with percentage-point increases 
ranging from 0.2 for Virginia (from 26.9% to 27.1%) to 7.0 
for Kentucky (from 27.5% to 34.5%). In 2009, the prevalence 

* Details on BRFSS methodology, sampling procedures, design, and quality are 
available at http:/www.cdc.gov/brfss.

† In this report, persons identified as Hispanic might be of any race. Persons 
identified as black, white, Asian/Pacific Islander, or American Indian/Alaska 
Native are non-Hispanic. The five racial/ethnic categories are mutually exclusive. 

http:/www.cdc.gov/brfss


Morbidity and Mortality Weekly Report

MMWR / April 5, 2013 / Vol. 62 / No. 13 239

of self-reported hypertension was, in general, higher in southern 
states and lower in western states (Figure).

Among those with self-reported hypertension, the estimated 
number of participants reporting use of antihypertensive 
medications was 45,023,301 in 2005, 50,191,337 in 2007, 
and 53,602,447 in 2009; the proportion increased from 61.1% 
(2005) to 62.6% (2009). In 2009, among those with self-
reported hypertension, the proportion reporting current use of 
antihypertensive medication was highest in Tennessee (74.1%) 
and lowest in California (52.3%); however, Tennessee showed 
no significant change in reported antihypertensive medication 
use from 2005 to 2009, whereas California had a signifi-
cant increase, from 48.0% to 52.3%. As with self-reported 
hypertension, the proportion of participants reporting use of 
antihypertensive medication generally was higher in southern 

states and lower in western states (Figure). States that showed 
significant increases in use of antihypertensive medications 
included California, Iowa, and Michigan, whereas Kentucky, 
Nebraska, and Rhode Island had significant decreases.

By selected characteristics, self-reported hypertension 
prevalence in 2009 was significantly higher among persons 
aged ≥65 years (59.6%) compared with persons aged 18–44 
years (13.3%) and 45–64 years (37.1%); among men (30.3%) 
compared with women (26.2%); among blacks (39.6%) 
compared with American Indian/Alaska Natives (32.0%), 
Hispanics (27.6%), whites (27.1%), and Asian/Pacific 
Islanders (24.0%); and among those with less than a high 
school education (33.6%) compared with those with a high 
school education (31.4%), those with some college (29.2%), 
and those with a college degree or higher (23.8%). From 2005 

TABLE 1. Age-adjusted prevalence of self-reported hypertension among adults, by sociodemographic characteristics and location — Behavioral 
Risk Factor Surveillance System, United States, 2005–2009

Characteristic/Location

2005 2007 2009 Percentage-
point change  
2005 to 2009

% change 
2005 to 2009

p-value for 
trend% (95% CI) % (95% CI) % (95% CI)

Total 25.8 (25.6–26.1) 26.9 (26.7–27.2) 28.3 (28.0–28.5) 2.5 9.7 0.001
Age group (yrs)

18–44 10.8 (10.5–11.2) 11.8 (11.5–12.2) 13.3 (12.9–13.7) 2.5 23.1 <0.001
45–64 35.0 (34.5–35.5) 36.2 (35.8–36.7) 37.1 (36.7–37.5) 2.1 6.0 <0.001

≥65 56.0 (55.4–56.7) 58.1 (57.6–58.7) 59.6 (59.2–60.1) 3.6 6.4 <0.001
Sex

Men 26.8 (26.4–27.2) 28.5 (28.1–28.9) 30.3 (29.9–30.7) 3.5 13.1 <0.001
Women 24.7 (24.4–25.0) 25.3 (25.1–25.6) 26.2 (25.9–26.5) 3.5 6.1 <0.001

Race/Ethnicity*
White 24.6 (24.3–24.8) 25.8 (25.6–26.0) 27.1 (26.8–27.3) 2.5 10.2 <0.001
Black 36.3 (35.4–37.3) 38.1 (37.2–39.0) 39.6 (38.7–40.6) 3.3 9.1 <0.001
Asian/Pacific Islander 21.3 (19.0–23.8) 21.5 (19.4–23.8) 24.0 (22.4–25.7) 2.7 12.7 0.066
American Indian/

Alaska Native
30.8 (28.1–33.8) 31.0 (28.6–33.4) 32.0 (29.8–34.3) 1.2 3.9 0.536

Hispanic 26.4 (25.3–27.5) 26.4 (25.4–27.4) 27.6 (26.8–28.5) 1.2 4.5 0.092
Education 

<High school 31.2 (30.2–32.2) 30.6 (29.6–31.5) 33.6 (32.7–34.6) 2.4 7.7 <0.001
High school 28.1 (27.7–28.6) 30.1 (29.6–30.6) 31.4 (30.9–31.9) 3.3 11.7 <0.001
Some college 26.2 (25.7–26.7) 27.8 (27.3–28.3) 29.2 (28.8–29.7) 3.0 11.5 <0.001
≥College 21.5 (21.1–21.9) 22.5 (22.1–22.9) 23.8 (23.4–24.2) 2.3 10.7 <0.001

State/Area
Alabama 30.2 (28.6–31.9) 31.9 (30.5–33.3) 34.0 (32.4–35.6) 3.8 12.4 0.001
Alaska 23.6 (21.5–25.7) 27.1 (24.7–29.7) 27.9 (25.7–30.0) 4.3 18.5 0.006
Arizona 22.1 (20.4–24.0) 24.2 (22.3–26.3) 25.7 (23.8–27.6) 3.6 16.0 0.007
Arkansas 27.9 (26.7–29.2) 29.8 (28.5–31.2) 32.2 (30.4–34.1) 4.3 15.3 <0.001
California 26.5 (25.2–27.9) 25.8 (24.5–27.1) 26.1 (25.3–26.9) -0.4 -1.7 0.569
Colorado 21.1 (20.1–22.1) 22.0 (21.3–22.8) 22.7 (21.8–23.6) 1.6 7.6 0.019
Connecticut 22.4 (21.2–23.7) 24.5 (23.3–25.8) 25.4 (24.0–26.8) 3.0 13.3 0.002
Delaware 27.3 (25.7–28.9) 28.2 (26.6–29.8) 29.1 (27.4–30.8) 1.8 6.5 0.135
District of Columbia 28.5 (26.9–30.2) 29.1 (27.5–30.8) 27.0 (25.5–28.5) -1.5 -5.4 0.184
Florida 25.0 (23.7–26.2) 25.2 (24.3–26.1) 27.7 (26.3–29.2) 2.7 11.0 0.004
Georgia 28.1 (26.8–29.4) 31.0 (29.7–32.2) 31.6 (29.8–33.4) 3.5 12.4 0.003
Hawaii 23.2 (21.8–24.5) 27.2 (25.9–28.6) 28.4 (27.1–29.8) 5.2 22.9 <0.001
Idaho 23.7 (22.5–24.9) 25.9 (24.5–27.2) 25.4 (24.1–26.8) 1.7 7.2 0.065
Illinois 25.4 (24.2–26.7) 27.6 (26.2–28.9) 28.4 (27.0–29.8) 3.0 11.7 0.002
Indiana 25.7 (24.5–26.9) 27.0 (25.8–28.3) 30.3 (29.2–31.4) 4.6 17.6 <0.001
Iowa 22.9 (21.7–24.0) 25.0 (23.8–26.2) 26.1 (24.8–27.5) 3.2 14.3 <0.001

See table footnotes on page 240. 
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to 2009, the prevalence of self-reported hypertension increased 
for all sociodemographic subgroups, although the linear trends 
were not significant for Hispanics, Asian/Pacific Islanders, and 
American Indian/Alaska Natives (Table 1).

Among persons reporting hypertension in 2009, the 
proportion reporting antihypertensive medication use was 
significantly higher among persons aged ≥65 years (94.1%) 
compared with those aged 18–44 years (45.1%) and 45–64 
years (82.3%); among women (66.9%) compared with men 
(59.9%); and among blacks (71.6%) compared with Hispanics 
(55.2%) (Table 2). From 2005 to 2009, significant increases in 
self-reported use of antihypertensive medication among those 
reporting hypertension were observed among blacks (from 
67.0% to 71.6%) and Hispanics (from 51.2% to 55.2%). 

Reported by

Jing Fang, MD, Carma Ayala, PhD, Fleetwood Loustalot, PhD, 
Shifan Dai, MD, PhD, Div for Heart Disease and Stroke 
Prevention, National Center for Chronic Disease Prevention and 
Health Promotion, CDC. Corresponding contributor: Jing 
Fang, jfang@cdc.gov, 770-488-0259.

Editorial Note

The findings in this report, using BRFSS data, indicate that 
from 2005 to 2009, a small but significant increase in the 
prevalence of self-reported hypertension was observed among 
U.S. adults. Among those with self-reported hypertension, the 
proportion who reported use of antihypertensive medication 
also increased significantly.

In 2011, a report based on results from the National Health 
and Nutrition Examination Survey (NHANES) showed that 

TABLE 1. (Continued) Age-adjusted prevalence of self-reported hypertension among adults, by sociodemographic characteristics and location 
— Behavioral Risk Factor Surveillance System, United States, 2005–2009

Characteristic/Location

2005 2007 2009 Percentage-
point change  
2005 to 2009

% change 
2005 to 2009

p-value for 
trend% (95% CI) % (95% CI) % (95% CI)

Kansas 23.7 (22.8–24.6) 26.1 (25.1–27.1) 27.6 (26.8–28.3) 3.9 16.4 <0.001
Kentucky 27.5 (26.2–28.9) 28.6 (27.2–30.0) 34.5 (33.0–36.1) 7.0 25.5 <0.001
Louisiana 29.3 (27.6–31.0) 31.3 (30.0–32.7) 34.6 (33.3–35.9) 5.3 18.2 <0.001
Maine 24.0 (22.6–25.4) 26.5 (25.1–27.8) 27.3 (26.1–28.5) 3.3 14.0 <0.001
Maryland 25.7 (24.6–26.7) 28.4 (27.2–29.6) 28.6 (27.3–29.8) 2.9 11.3 <0.001
Massachusetts 24.1 (23.0–25.2) 25.1 (24.3–25.8) 24.5 (23.6–25.5) 0.4 1.7 0.57
Michigan 27.1 (26.3–28.0) 27.8 (26.6–29.0) 28.7 (27.6–29.8) 1.6 5.7 0.03
Minnesota 21.8 (20.4–23.3) 21.0 (19.9–22.2) 20.9 (19.7–22.2) -0.9 -4.2 0.346
Mississippi 33.5 (32.0–34.9) 33.3 (32.1–34.5) 35.9 (34.7–37.0) 2.4 7.1 0.013
Missouri 26.4 (24.9–28.0) 28.2 (26.6–29.9) 28.9 (27.3–30.5) 2.5 9.3 0.032
Montana 22.5 (21.1–23.9) 23.4 (22.2–24.6) 25.7 (24.5–27.0) 3.2 14.6 <0.001
Nebraska 23.8 (22.8–24.9) 25.4 (24.0–26.8) 25.5 (24.4–26.6) 1.7 7.1 0.027
Nevada 24.2 (22.2–26.2) 26.9 (25.2–28.8) 26.6 (24.6–28.6) 2.4 9.9 0.099
New Hampshire 22.5 (21.4–23.6) 24.6 (23.5–25.8) 26.9 (25.4–28.4) 4.4 19.7 <0.001
New Jersey 24.3 (23.5–25.2) 26.7 (25.3–28.2) 26.7 (25.6–27.8) 2.4 9.9 <0.001
New Mexico 22.3 (21.2–23.5) 24.8 (23.5–26.1) 25.8 (24.6–27.0) 3.5 15.6 <0.001
New York 24.9 (23.9–26.0) 26.2 (25.0–26.2) 27.5 (26.1–28.9) 2.6 10.3 0.004
North Carolina 29.1 (28.3–29.9) 28.4 (27.5–29.2) 30.6 (29.5–31.8) 1.5 5.3 0.03
North Dakota 21.8 (20.6–23.0) 24.5 (23.2–25.7) 25.3 (24.0–26.6) 3.5 15.8 <0.001
Ohio 25.9 (24.5–27.3) 26.9 (25.9–27.9) 29.8 (28.6–31.1) 3.9 15.2 <0.001
Oklahoma 29.0 (27.9–30.1) 29.9 (28.7–31.1) 32.2 (31.1–33.5) 3.3 11.3 <0.001
Oregon 22.9 (22.2–23.7) 25.4 (24.1–26.8) 25.6 (24.1–27.2) 2.7 11.7 0.002
Pennsylvania 25.1 (24.1–26.1) 25.7 (24.6–26.9) 29.2 (28.0–30.5) 4.1 16.4 <0.001
Rhode Island 25.5 (24.0–27.0) 27.1 (25.7–28.5) 28.7 (27.3–30.1) 3.2 12.8 0.002
South Carolina 30.8 (29.8–31.8) 29.3 (28.2–30.4) 31.1 (29.6–32.6) 0.3 0.9 0.762
South Dakota 23.9 (22.9–25.0) 24.1 (23.0–25.2) 27.8 (26.5–29.2) 3.9 16.3 <0.001
Tennessee 29.6 (27.9–31.3) 32.0 (30.2–33.8) 30.8 (29.0–32.7) 1.2 4.3 0.316
Texas 25.6 (24.4–26.7) 28.3 (27.4–29.2) 29.6 (28.4–30.9) 4.0 16.0 <0.001
Utah 21.2 (20.0–22.4) 22.4 (21.2–23.7) 25.5 (24.5–26.5) 4.3 20.1 <0.001
Vermont 22.7 (21.8–23.7) 23.3 (22.2–24.5) 25.1 (23.9–26.3) 2.4 10.4 0.003
Virginia 26.9 (25.5–28.4) 26.5 (25.1–28.0) 27.1 (25.5–28.8) 0.2 0.7 0.867
Washington 24.1 (23.5–24.8) 25.2 (24.6–25.8) 27.5 (26.7–28.2) 3.4 13.8 <0.001
West Virginia 28.8 (27.3–30.3) 30.4 (28.9–31.9) 34.6 (33.1–36.3) 5.8 20.2 <0.001
Wisconsin 24.3 (23.1–25.6) 25.2 (23.9–26.5) 26.4 (24.7–28.1) 2.1 8.5 0.054
Wyoming 22.6 (21.5–23.8) 24.1 (22.9–25.2) 25.0 (23.9–26.2) 2.4 10.7 0.004

Abbreviation: CI = confidence interval.
* In this report, persons identified as Hispanic might be of any race. Persons identified as black, white, Asian/Pacific Islander, or American Indian/Alaska Native are 

non-Hispanic. The five racial/ethnic categories are mutually exclusive.
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among adults aged ≥18 years, the prevalence of measured 
hypertension did not increase significantly from 1999–2002 
to 2005–2008; however, the use of antihypertensive medica-
tion and control of hypertension showed significant increases 
(1). The prevalence of measured hypertension in NHANES 
did not increase during 1999–2008 (1); therefore, the increase 
in self-reported hypertension described in the current report 
likely is related to an increase in the awareness of hyperten-
sion. Measured blood pressure is not available with BRFSS 
surveys; therefore, hypertension control could not be assessed 
in the current report. The findings in this report show that 

among persons with hypertension, the proportion reporting 
antihypertensive medication use increased overall from 2005 
to 2009; however, only a few states showed significant increases 
or decreases in the proportion reporting antihypertensive 
medication use. 

Substantial differences among states were observed for self-
reported hypertension prevalence, in general, the prevalence 
was higher in southern states than in other regions. Use of 
antihypertensive medication varied by state, but overall BRFSS 
estimates generally were consistent with other national esti-
mates (5–7). The recent REasons for Geographic and Racial 
Differences in Stroke (REGARDS) study found that, compared 
with whites, black participants were more aware of hyperten-
sion and more likely to be treated. However, among those 
treated, blacks were less likely than whites to have their blood 
pressure controlled (5). The high prevalence of hypertension in 
the southern states found in this study is in the “stroke belt,” a 
geographically identified region of high stroke morbidity and 
mortality, and likely is contributing to the disparate burden 
of disease in the region (8). The findings by sex were similar 
to results from NHANES 2005–2008, which found that anti-
hypertensive treatment was lower among men than women (7). 

FIGURE. Age-adjusted prevalence of self-reported hypertension 
among adults and the proportion of those participants reporting 
use of antihypertensive medication, by state — Behavioral Risk 
Factor Surveillance System, United States, 2009

30.7%–35.9%
28.5%–30.6%
27.1%–28.4%
25.7%–27.0%
20.9%–25.6%

Self-reported hypertension 

66.2%–74.1%
64.4%–66.1%
59.7%–64.3%
57.7%–59.6%
52.3%–57.6%

Antihypertensive medication use among those reporting hypertension

What is already known on this topic?

Hypertension is a major risk factor for cardiovascular disease. In 
the United States, hypertension affects approximately one third 
of the adult population. Differences in prevalence of hyperten-
sion and use of antihypertensive medications exist among 
states and sociodemographic subgroups. As with this report, 
U.S. states and territories frequently use Behavioral Risk Factor 
Surveillance System data to aid in tracking priority health 
conditions and behaviors and to support the targeting of 
limited programmatic resources to high-prevalence areas. 

What is added by this report?

From 2005 to 2009, the prevalence of self-reported hyperten-
sion among U.S. adults increased from 25.8% to 28.3%. Among 
those with self-reported hypertension, use of antihypertensive 
medications increased from 61.1% to 62.6%. Among states, 
rates of self-reported hypertension in 2009 ranged from 20.9% 
to 35.9%.

What are the implications for public health practice?

Improving hypertension awareness and initiating appropriate 
treatment are important to increase blood pressure control and 
reduce risk for heart disease and stroke. The findings in this study 
provide public health practitioners information to help target 
blood pressure control efforts. Public health officials, particularly 
in those states with a high prevalence of hypertension, should 
consider a coordinated and multifactorial approach to blood 
pressure control with focused attention in areas including 
sodium reduction, health systems strategies such as promotion 
of the collection and use of quality measures, promotion of 
team-based care, and community-clinical linkages.
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hypertension through participation in healthy lifestyle behav-
iors, and using appropriate and specific antihypertensives 
medications with integrated clinical systems to support sus-
tained adherence (2). A CDC goal is to increase public health 
interventions in clinical and community settings to reduce the 
deleterious effects of hypertension by increasing awareness and 
control of high blood pressure.§ One effective intervention is 
the Community Preventive Services Task Force recommen-
dation for use of team-based care to improve blood pressure 
control.¶ Currently, 41 states receive CDC funding to develop 
and implement heart disease and stroke prevention programs.** 

The findings in this report are subject to at least three 
limitations. First, data were self-reported, and hypertension 
and use of antihypertensive medications were not 
verified independently. Second, BRFSS surveys only 
noninstitutionalized persons with landline telephones; in 
2009, 24.5% of U.S. households only had cellular telephone 
service (9). Finally, median state response rates for BRFSS were 
low; however, BRFSS provides the only available state-specific 
estimates of hypertension prevalence and antihypertensive 
medication use. 

Hypertension is a major modifiable risk factor for cardiovas-
cular disease, and improving awareness of hypertension is an 
important first step to treating and controlling hypertension 
and preventing heart disease and stroke. Clinical guidelines 
for hypertension management emphasize the control of 

 § Available at http://www.cdc.gov/dhdsp/programs/nhdsp_program/goals.htm. 
 ¶ Available at http://www.thecommunityguide.org/cvd/teambasedcare.html. 
 ** Information available at http://www.cdc.gov/dhdsp/programs/nhdsp_

program/index.htm. 

TABLE 2. Among participants with self-reported hypertension, age-adjusted proportion of those reporting use of antihypertensive medication 
among adults, by sociodemographic characteristics and location — Behavioral Risk Factor Surveillance System, United States, 2005–2009

Characteristic/Location

2005 2007 2009 Percentage-point 
change 

2005 to 2009
% change 

2005 to 2009
p-value for 

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

Total 61.1 (60.3–61.9) 63.2 (62.4–64.0) 62.6 (61.8–63.5) 1.5 2.5 0.016
Age group (yrs)

18–44 43.6 (42.1–45.1) 47.5 (45.9–49.1) 45.1 (43.6–46.6) 1.5 3.4 0.172
45–64 80.0 (79.2–80.8) 82.2 (81.5–82.8) 82.3 (81.7–82.8) 2.3 2.9 <0.001

≥65 93.0 (92.4–93.4) 93.9 (93.6–94.3) 94.1 (93.8–94.3) 1.1 1.2 <0.001
Sex 

Men 58.0 (56.8–59.1) 61.1 (59.9–62.2) 59.9 (58.8–61.1) 1.9 3.3 0.014
Women 65.2 (64.0–66.4) 66.0 (64.9–67.1) 66.9 (65.7–68.0) 1.7 2.6 0.054

Race/Ethnicity*
White 62.4 (61.4–63.4) 64.3 (63.3–65.2) 62.4 (61.5–63.3) 0.0 0.0 0.964
Black 67.0 (65.1–68.0) 69.5 (67.4–71.4) 71.6 (69.0–74.3) 4.6 6.9 0.004
Asian/Pacific Islander 61.4 (55.5–67.0) 60.1 (54.1–65.8) 60.2 (55.1–65.0) -1.2 -2.0 0.752
American Indian/

Alaska Native
59.8 (52.4–66.8) 61.9 (56.5–67.0) 61.8 (56.3–67.1) 2.0 3.3 0.668

Hispanic 51.2 (48.6–53.7) 54.9 (52.5–57.3) 55.2 (53.0–57.3) 4.0 7.8 0.019
Education 

<High school 56.7 (54.3–59.2) 57.6 (55.2–60.1) 59.6 (57.1–62.2) 2.9 5.1 0.106
High school 62.4 (60.9–63.8) 63.5 (62.0–64.9) 62.9 (61.3–64.4) 0.5 0.8 0.645
Some college 61.3 (59.9–62.7) 64.0 (62.6–65.4) 62.8 (61.4–64.1) 1.5 2.4 0.138
≥College 61.6 (59.8–63.3) 64.7 (62.7–66.6) 62.6 (61.1–64.1) 1.0 1.6 0.373

State/Area
Alabama 68.9 (63.6–73.8) 78.7 (73.7–83.0) 72.5 (67.2–77.3) 3.6 5.2 0.325
Alaska 54.3 (49.3–59.2) 59.4 (52.8–65.7) 53.8 (47.7–59.8) -0.5 -0.9 0.907
Arizona 60.8 (52.7–68.3) 59.1 (51.4–66.4) 58.9 (52.7–64.9) -2.0 -3.1 0.712
Arkansas 65.6 (61.7–69.3) 70.2 (65.1–74.9) 67.6 (61.1–73.5) 2.0 3.1 0.59
California 48.0 (45.0–51.1) 52.3 (48.4–56.2) 52.3 (49.9–54.6) 4.3 8.8 0.032
Colorado 55.5 (51.6–59.4) 57.0 (53.7–60.2) 57.0 (53.6–60.3) 1.5 2.6 0.588
Connecticut 64.8 (58.2–70.9) 64.9 (59.8–69.7) 59.9 (55.5–64.1) -4.9 -7.7 0.205
Delaware 66.2 (61.8–70.4) 62.5 (58.1–66.8) 62.7 (58.2–67.0) -3.5 -5.4 0.261
District of Columbia 61.7 (56.9–66.4) 59.9 (55.7–63.9) 59.6 (55.2–63.8) -2.1 -3.5 0.507
Florida 62.2 (56.5–67.5) 63.3 (60.3–66.2) 59.2 (55.1–63.1) -3.0 -4.8 0.385
Georgia 65.9 (61.9–69.6) 66.3 (63.2–69.2) 70.2 (62.4–77.0) 4.3 6.5 0.309
Hawaii 60.4 (55.5–65.1) 60.7 (56.1–65.0) 64.0 (59.8–68.0) 3.6 5.9 0.266
Idaho 53.5 (49.4–57.5) 58.3 (52.8–63.6) 56.2 (51.4–60.8) 2.7 5.0 0.398
Illinois 62.0 (57.5–66.3) 64.0 (59.3–68.4) 65.0 (59.5–70.1) 3.0 4.8 0.401
Indiana 64.3 (60.7–67.8) 66.7 (61.9–71.2) 63.9 (60.3–67.3) -0.4 -0.7 0.857
Iowa 57.6 (53.3–61.9) 62.1 (58.0–65.9) 66.1 (61.0–70.9) 8.5 14.7 0.012

See table footnotes on page 243. 

http://www.cdc.gov/dhdsp/programs/nhdsp_program/goals.htm
http://www.thecommunityguide.org/cvd/teambasedcare.html
http://www.cdc.gov/dhdsp/programs/nhdsp_program/index.htm
http://www.cdc.gov/dhdsp/programs/nhdsp_program/index.htm
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CDC’s National Heart Disease and Stroke Prevention Program 
works to increase prevention and control of high blood pres-
sure through sodium reduction, health system strategies such 
as collection and use of quality measures, promotion of team-
based care, and community-clinical linkages.

In addition, the Million Hearts initiative, a public and private 
partnership co-led by CDC and the Centers for Medicare and 
Medicare Services, targets blood pressure control and seeks to 
align and coordinate resources across community and clinical 
settings (10). Increasing awareness of hypertension, improving 
hypertension control, and encouraging adherence to evidence-
based practices addressing hypertension are needed, especially 
in those states with higher prevalence of hypertension and lower 
proportion of use of antihypertensive medications.
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TABLE 2. (Continued) Among participants with self-reported hypertension, age-adjusted proportion of those reporting use of antihypertensive 
medication among adults, by sociodemographic characteristics and location — Behavioral Risk Factor Surveillance System, United States, 
2005–2009

Characteristic/Location

2005 2007 2009 Percentage-point 
change 

2005 to 2009
% change 

2005 to 2009
p-value for 

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

Kansas 64.1 (60.7–67.3) 61.8 (57.6–65.9) 64.7 (62.1–67.3) 0.6 1.0 0.766
Kentucky 73.4 (68.9–77.5) 73.2 (67.7–78.2) 65.7 (61.4–69.7) -7.7 -10.6 0.011
Louisiana 73.4 (68.3–78.0) 76.3 (72.2–79.9) 71.4 (67.4–75.0) -2.0 -2.8 0.514
Maine 61.4 (56.0–66.5) 58.9 (55.6–62.0) 59.8 (56.2–63.3) -1.6 -2.6 0.623
Maryland 66.7 (60.3–70.3) 64.3 (61.0–67.4) 67.4 (64.1–70.4) 0.7 1.0 0.796
Massachusetts 58.1 (54.2–62.0) 61.7 (59.1–64.2) 59.3 (55.9–62.6) 1.2 2.0 0.655
Michigan 60.8 (58.1–63.4) 62.8 (59.4–66.0) 65.6 (62.0–69.0) 4.8 7.9 0.032
Minnesota 65.6 (56.0–74.0) 66.2 (59.5–72.3) 72.7 (66.0–78.5) 7.1 10.9 0.207
Mississippi 70.3 (64.5–75.4) 73.1 (69.5–76.4) 72.4 (68.2–76.2) 2.1 3.0 0.545
Missouri 65.7 (60.8–70.2) 61.3 (57.5–64.9) 63.3 (58.5–67.8) -2.4 -3.6 0.482
Montana 52.0 (48.0–55.9) 56.5 (52.6–60.4) 58.4 (52.3–64.3) 6.4 12.4 0.08
Nebraska 65.6 (60.9–70.1) 62.4 (57.8–66.8) 58.9 (55.3–62.4) -6.7 -10.3 0.023
Nevada 49.9 (44.7–55.1) 52.4 (47.5–57.3) 55.3 (49.4–61.1) 5.4 10.8 0.178
New Hampshire 59.6 (55.9–63.1) 57.2 (53.5–60.9) 57.6 (53.3–61.8) -2.0 -3.3 0.495
New Jersey 60.9 (58.1–63.6) 62.0 (58.4–65.5) 64.7 (60.2–69.0) 3.8 6.3 0.147
New Mexico 60.0 (53.6–66.0) 61.9 (56.8–66.6) 55.8 (52.0–59.5) -4.2 -7.0 0.261
New York 59.7 (56.2–63.0) 61.0 (57.0–64.8) 61.2 (57.3–65.0) 1.5 2.6 0.546
North Carolina 63.5 (61.5–65.5) 67.5 (64.2–70.5) 66.7 (62.8–70.4) 3.2 5.0 0.152
North Dakota 63.5 (58.8–68.0) 57.6 (53.8–61.4) 64.6 (59.8–69.1) 1.1 1.7 0.75
Ohio 63.3 (59.2–67.3) 63.4 (60.4–66.2) 65.7 (60.5–70.6) 2.4 3.7 0.474
Oklahoma 67.2 (63.3–70.8) 64.3 (60.4–68.0) 63.8 (59.8–67.6) -3.4 -5.1 0.218
Oregon 56.8 (53.4–60.1) 56.1 (51.2–61.0) 58.1 (53.0–63.1) 1.3 2.4 0.667
Pennsylvania 62.2 (59.1–65.3) 64.2 (60.5–67.8) 64.3 (60.4–68.1) 2.1 3.3 0.412
Rhode Island 63.9 (60.0–67.6) 63.5 (58.6–68.1) 58.1 (53.8–62.2) -5.8 -9.1 0.045
South Carolina 69.3 (65.7–72.7) 69.3 (65.5–72.8) 65.7 (61.9–69.3) -3.6 -5.2 0.163
South Dakota 60.2 (56.4–63.9) 60.0 (56.3–63.6) 57.8 (53.1–62.3) -2.4 -4.0 0.429
Tennessee 75.5 (68.5–81.4) 72.3 (66.8–77.1) 74.1 (66.8–80.3) -1.4 -1.9 0.769
Texas 60.3 (56.2–64.3) 64.7 (61.9–67.3) 61.5 (58.2–64.7) 1.2 2.0 0.641
Utah 56.2 (51.4–60.8) 54.0 (48.9–59.0) 54.5 (51.2–57.7) -1.7 -3.0 0.563
Vermont 57.6 (54.2–60.9) 62.3 (56.0–68.2) 55.6 (51.7–59.4) -2.0 -3.5 0.445
Virginia 64.2 (59.2–69.0) 64.5 (59.5–69.2) 64.9 (59.6–69.9) 0.7 1.1 0.844
Washington 55.7 (53.5–57.8) 56.3 (54.3–58.3) 55.4 (52.8–57.9) -0.3 -0.5 0.875
West Virginia 65.6 (62.0–69.1) 72.2 (67.4–76.5) 70.5 (66.0–74.5) 4.9 7.4 0.089
Wisconsin 62.1 (57.3–66.7) 59.1 (54.9–63.2) 59.4 (54.8–63.8) -2.7 -4.4 0.416
Wyoming 60.2 (55.2–64.9) 59.9 (55.0–64.7) 55.0 (51.6–58.4) -5.2 -8.6 0.087

Abbreviation: CI = confidence interval.
* In this report, persons identified as Hispanic might be of any race. Persons identified as black, white, Asian/Pacific Islander, or American Indian/Alaska Native are 

non-Hispanic. The five racial/ethnic categories are mutually exclusive.
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Blood Lead Levels in Children Aged 1–5 Years — United States, 1999–2010

The adverse health effects of lead exposure in children 
are well described and include intellectual and behavioral 
deficits, making lead exposure an important public health 
problem (1). No safe blood lead level (BLL) in children has 
been identified. To estimate the number of children aged 1–5 
years in the United States at risk for adverse health effects from 
lead exposure and to assess the impact of prevention efforts, 
CDC analyzed data from the National Health and Nutrition 
Examination Survey (NHANES) from the periods 1999–2002 
to 2007–2010. This report summarizes the results of that 
analysis, which indicated that the percentage of children aged 
1–5 years with BLLs at or above the upper reference interval 
value of 5 µg/dL calculated using the 2007–2010 NHANES 
cycle was 2.6%. Thus, an estimated 535,000 U.S. children 
aged 1–5 years had BLLs ≥5 µg/dL based on the U.S. Census 
Bureau 2010 count of the number of children in this age group. 
Despite progress in reducing BLLs among children in this age 
group overall, differences between the mean BLLs of different 
racial/ethnic and income groups persist, and work remains to 
be done to reach the Healthy People 2020 objective of reducing 
mean BLLs for all children in the United States (EH-8.2) (2).

In 1991, CDC defined BLLs ≥10 µg/dL as the “level of 
concern” for children aged 1–5 years (3). However, in May 
2012, CDC accepted the recommendations of its Advisory 
Committee on Childhood Lead Poisoning Prevention 
(ACCLPP) that the term “level of concern” be replaced with an 
upper reference interval value defined as the 97.5th percentile 
of BLLs in U.S. children aged 1–5 years from two consecutive 
cycles of NHANES (4). CDC conducts NHANES, a continu-
ous, cross-sectional, representative survey of the noninstitution-
alized U.S. civilian population, using a complex, multistage 
probability design. Since the mid-1970s, when NHANES first 
began measuring blood lead levels, the survey has become the 
basis for monitoring changes in BLLs in the United States. 
Beginning in 1999, NHANES became a continuous survey, 
with roughly 10,000 NHANES participants interviewed and 
examined during each 2-year cycle. Approximately 1,240 
children aged 1–5 years are examined every cycle, and a blood 
specimen is drawn from approximately 850 (69%) of them. In 
NHANES, BLL is measured using inductively coupled plasma 
mass spectrometry in the elemental analysis laboratory at CDC 
(5). The current upper reference interval value of the 97.5th 
percentile of the distribution of the combined 2007–2008 and 
2009–2010 cycles of NHANES was calculated as 5 µg/dL. 

For this analysis, a BLL ≥5 µg/dL is defined as a high BLL. 
The geometric mean (GM) BLLs for children aged 1–5 years 

and 95% confidence intervals (CIs) also were calculated. 
Data are presented in 4-year aggregates from the 1999–2002, 
2003–2006, and 2007–2010 NHANES cycles. Significant 
differences in GM between categories in selected characteristics 
were tested using pairwise t-tests. Values below the BLL limit 
of detection were replaced with the limit of detection divided 
by the square root of 2, and all data analyses included sample 
weights to account for unequal probabilities of selection, 
oversampling, and survey nonresponse (6).

This analysis was focused on demographic categories with 
long-standing disparities in risk for high BLLs between groups: 
age, sex, race/ethnicity, age of housing, poverty income ratio 
(PIR), and Medicaid enrollment status. Race/ethnicity was cat-
egorized as non-Hispanic white, non-Hispanic black, Mexican 
American, and “other.” Although children whose race/ethnicity 
was categorized as “other” were included in overall estimates, 
they were excluded from estimates stratified by race/ethnicity 
because of small numbers. PIR was calculated by dividing the 
total annual family income by the federal poverty threshold 
specific to family size, year, and state of residence. PIR was 
categorized as either <1.3 or ≥1.3 times the poverty level.

In bivariate analyses, the CI for the 2007–2010 NHANES 
estimates of the percentage of non-Hispanic black children 
(3.3%–8.4%) and non-Hispanic white children (0.7%–5.2%) 
with BLLs ≥5 µg/dL overlap (Table 1). However, disparities 
in the GM BLL by factors such as race/ethnicity and income 
level, which have been important historically, persist. The dif-
ference between the GM BLL of non-Hispanic black children 
(1.8 µg/dL [CI = 1.6–1.9]) GM BLL compared with either 
non-Hispanic white (1.3 µg/dL [CI = 1.1–1.4]) or Mexican 
American (1.3 µg/dL [CI = 1.2–1.4]) children remains signifi-
cant (p<0.01) (Table 2). The difference in GM BLL among 
children belonging to families with a PIR <1.3 compared with 
families with a PIR ≥1.3 also is significant (1.6 µg/dL versus 
1.2 µg/dL, respectively [p<0.01]), as is the difference in GM 
BLL by age group and Medicaid enrollment status (Table 2). 
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Editorial Note

Substantial progress has been made over the past four decades 
in reducing the number of children with elevated BLLs. Data 
from the 1976–1980 cycle of NHANES indicated that an esti-
mated 88% of children aged 1–5 years had BLLs ≥10 µg/dL (7). 
Since then, the percentage has fallen sharply, to 4.4% during 
1991–1994 (NHANES III) (8), to 1.6% during 1999–2002 
(9), and to 0.8% during 2007–2010. National estimates of 
the GM BLL for children aged 1–5 years declined significantly 
over time, from a 1976–1980 estimated GM BLL of 15 µg/dL 
(CI = 14.2–15.8) to a 1988–1991 estimated GM BLL 3.6 µg/dL 
(CI = 3.3–4.0), and this trend continues. During 1999–2002, 
the GM BLL was 1.9 µg/dL (CI = 1.8–2.1), compared with the 
2007–2010 estimated GM BLL of 1.3 µg/dL (CI = 1.3–1.4).* 

The greatest reductions have occurred among children in 
racial/ethnic and income groups that historically were most 
likely to have BLLs ≥10 µg/dL. These reductions reflect the 
impact of strategies coordinated and implemented at national, 
state, and local levels. They include elimination of lead in 
vehicle emissions, elimination of lead paint hazards in housing, 
reduction in lead concentrations in air, water, and consumer 
products marketed to children, and identification and increased 
screening of populations at high risk (3). However, the small 

TABLE 1. Number sampled and estimated percentage of children aged 1–5 years with blood lead levels ≥5 µg/dL, by selected characteristics 
— United States, National Health and Nutrition Examination Survey, 1999–2002, 2003–2006, and 2007–2010

Characteristic

1999–2002 2003–2006 2007–2010

No. % (95% CI) No. %  (95% CI) No. %  (95% CI)

Total 1,621 8.6 (6.3–11.3) 1,879 4.1 (2.8–5.7) 1,653 2.6 (1.6–4.0)
Sex

Boy 851 9.1 (5.9–12.9) 951 3.9 (2.4–5.8) 872 2.5 (1.3–4.1)
Girl 770 8.2 (6.0–10.6) 928 4.3 (2.9–5.9) 781 2.8 (1.6–4.2)

Age group (yrs)
1–2 779 12.2 (9.1–15.6) 919 5.7 (4.3–7.2) 793 3.1 (2.1–4.4)
3–5 842 6.4 (3.8–9.6) 960 3.0 (1.5–5.1) 860 2.3 (0.9–4.4)*

Race/Ethnicity
Black, non-Hispanic 454 18.5 (13.7–23.8) 546 12.1 (6.5–19.2) 338 5.6 (3.3–8.4)
Mexican American 541 7.4 (4.7–10.6) 611 2.6 (1.1–4.6) 490 1.9 (0.7–3.7)*
White, non-Hispanic 465 7.1 (3.7–11.5) 540 2.3 (1.4–3.2) 536 2.4 (0.7–5.2)*

Poverty income ratio
<1.3 817 12.9 (9.5–16.7) 941 8.1 (5.2–11.6) 868 4.4 (3.0–6.2)
≥1.3 677 4.5 (2.6–6.7) 852 1.6 (0.7–2.9)* 642 1.2 (0.1–3.7)*

Age of housing
Pre-1950 208 18.4 (13.1–24.4) 242 8.8 (5.3–13.2) 264 5.3 (1.1–12.6)*
1950–1977 341 5.3 (2.9–8.4) 413 2.2 (0.8–4.3)* 343 1.3 (0.6–2.4)*
1978 or later 470 2.1 (0.9–3.7)* 528 1.4 (0.6–2.4)* 503 0.4 (0.1–1.0)*
Refused/Don’t know 602 15.0 (10.7–19.9) 696 7.5 (3.6–12.6) 543 5.1 (3.3–7.4)

Medicaid enrollment status
Yes 592 15.1 (11.5–19.1) 740 7.1 (4.5–10.1) 633 4.3 (2.8–6.1)
No 998 6.0 (3.9–8.5) 1,127 2.9 (1.9–4.0) 1,019 2.0 (0.9–3.4)*

Abbreviation: CI = confidence interval.
* Estimate is statistically unreliable (relative standard error is ≥30).

What is already known on this topic?

Elevated blood lead levels (BLLs) in children cause learning and 
behavioral deficits. No threshold for these effects has been 
identified. In January 2012, CDC’s Advisory Committee on 
Childhood Lead Poisoning recommended that BLLs in children 
be kept below 5 µg/dL.

What is added by this report? 

The percentage of children aged 1–5 years with BLLs ≥5 µg/dL 
from the 2007–2010 National Health and Nutritional 
Examination Survey cycle was 2.6%, indicating an estimated 
535,000 U.S. children aged 1–5 years with BLLs ≥5 µg/dL. 
Despite progress in reducing BLLs among children in this age 
group overall, long-standing disparities persist. The geometric 
mean BLLs (GM BLLs) among younger children, those belonging 
to poor families, and those enrolled in Medicaid were signifi-
cantly higher compared with their older, more affluent counter-
parts, while the GM BLL for non-Hispanic black children was 
significantly higher compared with either non-Hispanic white or 
Mexican American children.

What are the implications for public health practice? 

The greatest reductions in the proportion of children with elevated 
BLLs have been made over the past four decades in those racial/
ethnic and income groups that had the highest BLLs. Persistent 
differences between the mean BLLs of different racial/ethnic and 
income groups can be traced to differences in housing quality, 
environmental conditions, nutrition, and other factors. Resources 
should be targeted to areas and communities where children are 
most at risk to achieve the Healthy People 2020 objective of 
reducing mean BLLs for all children in the United States (EH 8.2).

* Where CIs are equal to the point estimate, this is because of rounding.
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numbers of NHANES participants with BLLs ≥10 µg/dL 
means that national estimates of the prevalence of BLLs this 
high are unstable, and year-to-year changes in prevalence 
are difficult to interpret. In the 2007–2008 and 2009–2010 
NHANES cycles, nine and six survey participants, respectively, 
aged 1–5 years had BLLs ≥10 µg/dL. 

Childhood exposure to lead can have lifelong conse-
quences. The significant differences between the GM BLLs 
by race/ethnicity and income indicate a persistent disparity. 
In January 2012, ACCLPP observed that these disparities 
can be traced to differences in housing quality, environmental 
conditions, nutrition, and other factors designed to control or 
eliminate lead exposure (4). 

CDC concurred with ACCLPP that primary prevention (i.e., 
ensuring that all homes are lead-safe and do not contribute 
to childhood lead exposure) is the only practical approach to 
preventing elevated BLLs in children (10). Prevention requires 
reducing environmental exposures from soil, dust, paint, and 
water, before children are exposed to these hazards. Efforts to 
increase awareness of lead hazards and nutritional interventions 
to increase iron and calcium, which can reduce lead absorp-
tion, are other key components of a successful prevention 
policy (4). Given the continued disparity in BLLs, resources 
should be targeted to those areas where children are most at 
risk. NHANES provides useful data for measuring progress 

TABLE 2. Number sampled and estimated geometric mean blood lead levels (GM BLLs) of children aged 1–5 years, by selected characteristics 
— United States, National Health and Nutrition Examination Survey, 1999–2002, 2003–2006, and 2007–2010

Characteristic

1999–2002 2003–2006 2007–2010

No.
GM BLL 
(µg/dL) (95% CI) No.

GM BLL 
(µg/dL)  (95% CI) No.

GM BLL 
(µg/dL)  (95% CI)

Total 1,621 1.9 (1.8–2.1) 1,879 1.6 (1.5–1.7) 1,653 1.3 (1.3–1.4)*
Sex

Boy 851 1.9 (1.8–2.1) 951 1.6 (1.5–1.7) 872 1.3 (1.3–1.4)*
Girl 770 1.9 (1.8–2.1) 928 1.6 (1.5–1.7) 781 1.3 (1.2–1.4)

Age group (yrs)
1–2 779 2.2 (2.0–2.4) 919 1.8 (1.7–1.9) 793 1.5 (1.4–1.6)
3–5 842 1.8 (1.6–2.0) 960 1.5 (1.4–1.6) 860 1.2 (1.2–1.3)*

Race/Ethnicity
Black, non-Hispanic 454 2.8 (2.5–3.1) 546 2.4 (2.1–2.8) 338 1.8 (1.6–1.9)
Mexican American 541 1.9 (1.8–2.0) 611 1.6 (1.5–1.7) 490 1.3 (1.2–1.4)
White, non-Hispanic 465 1.8 (1.6–2.0) 540 1.5 (1.4–1.5)* 536 1.3 (1.1–1.4)

Poverty income ratio
<1.3 817 2.4 (2.2–2.7) 941 2.0 (1.8–2.2) 868 1.6 (1.5–1.7)
≥1.3 677 1.6 (1.4–1.7) 852 1.4 (1.3–1.5) 642 1.2 (1.1–1.3)

Age of housing
Pre-1950 208 2.7 (2.4–3.1) 242 2.1 (1.8–2.3) 264 1.6 (1.4–1.9)
1950–1977 341 1.8 (1.7–2.0) 413 1.5 (1.4–1.7) 343 1.3 (1.2–1.5)
1978 or later 470 1.5 (1.3–1.6) 528 1.3 (1.2–1.4) 503 1.1 (1.0–1.2)
Refused/Don’t know 602 2.5 (2.2–2.7) 696 2.0 (1.8–2.3) 543 1.6 (1.5–1.7)

Medicaid enrollment status
Yes 592 2.6 (2.4–2.8) 740 2.0 (1.8–2.2) 633 1.6 (1.5–1.7)
No 998 1.7 (1.6–1.9) 1,127 1.5 (1.4–1.6) 1,019 1.2 (1.2–1.3)*

Abbreviation: CI = confidence interval.
* Where CIs are equal to the point estimate, this is because of rounding.

towards eliminating high BLLs and ensuring that resources 
are targeted toward the most vulnerable children.
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Vital Signs: Repeat Births Among Teens — 
United States, 2007–2010

Abstract

Background: Teen childbearing has potential negative health, economic, and social consequences for mother and child. 
Repeat teen childbearing further constrains the mother’s education and employment possibilities. Rates of preterm and 
low birth weight are higher in teens with a repeat birth, compared with first births.
Methods: To assess patterns of repeat childbearing and postpartum contraceptive use among teens, CDC analyzed 
natality data from the National Vital Statistics System (NVSS) and the Pregnancy Risk Assessment Monitoring System 
(PRAMS) from 2007–2010. 
Results: Based on 2010 NVSS data from all 50 states and the District of Columbia, of more than 367,000 births to 
teens aged 15–19 years, 18.3% were repeat births. The percentage of teen births that represented repeat births decreased 
by 6.2% between 2007 and 2010. Disparities in repeat teen births exist by race/ethnicity, with the highest percentages 
found among American Indian/Alaska Natives (21.6%), Hispanics (20.9%), and non-Hispanic blacks (20.4%) and lowest 
among non-Hispanic whites (14.8%). Wide geographic disparities in the percentage of teen births that were repeat births 
also exist, ranging from 22% in Texas to 10% in New Hampshire. PRAMS data from 16 reporting areas (15 states and 
New York City) indicate that 91.2% of teen mothers used a contraceptive method 2–6 months after giving birth, but 
only 22.4% of teen mothers used the most effective methods. Teens with a previous live birth were significantly more 
likely to use the most effective methods postpartum compared with those with no prior live birth (29.6% versus 20.9%, 
respectively). Non-Hispanic white and Hispanic teens were significantly more likely to use the most effective methods than 
non-Hispanic black teens (24.6% and 27.9% versus 14.3%, respectively). The percentage of teens reporting postpartum 
use of the most effective methods varied greatly geographically across the PRAMS reporting areas, ranging from 50.3% 
in Colorado to 7.2% in New York State. 
Conclusions: Although the prevalence of repeat teen birth has declined in recent years, nearly one in five teen births is a 
repeat birth. Large disparities exist in repeat teen births and use of the most effective contraceptive methods postpartum, 
which was reported by fewer than one out of four teen mothers.
Implications for Public Health Practice: Evidence-based approaches are needed to reduce repeat teen childbearing. 
These include linking pregnant and parenting teens to home visiting and similar programs that address a broad range 
of needs, and offering postpartum contraception to teens, including long-acting methods of reversible contraception.

Introduction
Although teen birth rates have been declining for the last two 

decades, in 2010, more than 367,000 teens aged 15–19 years gave 
birth (1). Teen childbearing has potential negative health, economic, 
and social consequences for mothers and their children (1,2), and 
each year teen childbearing costs the United States approximately 
$11 billion (3). In response, the U.S. government has set a Healthy 
People 2020 objective for reducing teen pregnancy rates (4).

Repeat teen birth (defined here as having two or more preg-
nancies resulting in a live birth before age 20 years) poses greater 
challenges because additional births might further constrain 
the mother’s ability to attend school and obtain job experience 

(5). Closely spaced births also have health consequences for the 
infant (6). For example, 17.0% of infants who were second teen 
births were born preterm in 2010, compared with 12.6% for 
first births; 11% of second teen births were low birth weight, 
compared with 9% of first births (1,7). 

Given that most pregnant teens come into contact with the 
health-care system while receiving prenatal care (8), opportu-
nities exist to help them prevent subsequent pregnancies in 
their teen years. The American Academy of Pediatrics and the 
American College of Obstetricians and Gynecologists recom-
mend counseling women about birth spacing and contraceptive 
use during pregnancy (9,10). Research among teen mothers has 

On April 2, 2013, this report was posted as an MMWR Early Release on the MMWR website (http://www.cdc.gov/mmwr).
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shown that prenatal counseling is associated with an increased 
likelihood of using contraception and of using more effective 
methods (11), and that use of effective methods is associated 
with reduced rates of repeat teen pregnancy (12). Home visit-
ing and similar programs that provide broad-based support to 
pregnant and parenting teens have been shown to reduce repeat 
teen pregnancy (13).

To assess patterns of repeat teen childbearing and postpar-
tum contraceptive use, CDC analyzed data from the natality 
files of the National Vital Statistics System (NVSS), and the 
Pregnancy Risk Assessment Monitoring System (PRAMS). 
Specific research questions included the following:
1) What number and percentage of teen births are repeat 

births?
2) What are patterns of repeat teen births by race/ethnicity, 

by state, and over time?
3) What are current patterns of postpartum contraceptive use 

among teen mothers, by sociodemographic characteristics 
and by state?

Methods

Vital Statistics/Birth Data

U.S. natality files are compiled annually by CDC’s National 
Center for Health Statistics and include demographic infor-
mation such as maternal age, race, and Hispanic origin for 
all births in the United States in all states and the District of 
Columbia. This report includes national and state-specific data 
for 2007–2010 (7). For the analyses, births to females aged 
15–19 years for which information about the number of prior 
pregnancies ending in a live birth was not available (less than 
1% of births in 2010) were excluded, leaving 364,859 births 
for these analyses. 

PRAMS

To examine contraceptive methods used by teen mothers post-
partum, CDC analyzed data from the Pregnancy Risk Assessment 
Monitoring System (PRAMS) (14). PRAMS collects state-specific, 
population-based data on maternal attitudes and experiences 
before, during, and after pregnancy. In each participating state, 
a stratified random sample of mothers with a recent live birth is 
selected from the birth files and, using a standardized protocol, 
women are surveyed by mail 2–6 months after the birth of their 
child, with telephone follow-up as needed. PRAMS data are 
weighted for sample design, nonresponse, and noncoverage using 
birth certificate data provided by vital statistics agencies in the 
participating states, to produce an analysis dataset representative of 
the state birth population. The analysis in this report included data 

from 2007–2010 from a subset of 16 reporting areas (15 states* 
and New York City, representing 28% of all live births) that had 
PRAMS data necessary to conduct the analysis, and a weighted 
response rate ≥65%. 

All respondents were asked, “Are you or your husband or 
partner doing anything now to keep from getting pregnant?” 
If the response was no, the mother was asked the reason from 
a list of response choices, with instructions to “check all that 
apply.” If the response was yes, respondents were asked to 
check all applicable responses to the question, “What kind 
of birth control are you or your husband or partner using 
now to keep from getting pregnant?” Contraceptive methods 
were categorized by level of effectiveness for pregnancy pre-
vention  based on the percentage of females who experience 
pregnancy during the first year of typical use and coded in a 
manner consistent with previous analyses of contraceptive use 
as most effective (<1%), moderately effective (6%–12%), and 
less effective (≥18%) (15). Only the most effective method 
listed by the respondent was used in the categorizations. The 
most effective methods included tubal ligation, vasectomy, 
implant, and intrauterine device; moderately effective included 
oral contraceptive pills, injectable medroxyprogesterone (e.g., 
Depo-Provera), birth control patch, and vaginal ring; and less 
effective included condom, diaphragm, cervical cap, contracep-
tive sponge, rhythm method, and withdrawal during typical 
use. Although the diaphragm has been categorized elsewhere as 
moderately effective during typical use (15), for this report, that 
method was categorized as less effective because the PRAMS 
question combines diaphragm/cap/sponge as a single response 
option, making it impossible to determine which method was 
used. However, the eight teens reporting use of a diaphragm 
also reported use of another contraceptive method with a 
higher level of effectiveness.

Weighted prevalences were calculated using statistical soft-
ware to account for the complex sampling design and nonre-
sponse. Weighted results were calculated for female teens aged 
<20 years whose pregnancy resulted in a live birth. The sample 
included teen mothers who recently had delivered their first 
child and were at risk for having a second birth, as well as teen 
mothers who recently had delivered a subsequent child and 
were at risk for having a third or higher order birth. Analyses 
examining the typical use effectiveness of contraceptive meth-
ods and reasons for nonuse of contraception excluded teen 
mothers who were not at risk for pregnancy, either because 
they currently were pregnant or were not sexually active. The 

* States included Arkansas, Colorado, Michigan, Missouri, Mississippi, North 
Carolina, Nebraska, New York (excluding New York City), Ohio, Oregon, 
Rhode Island, South Carolina, Tennessee, Utah, and West Virginia.
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prevalence of self-reported contraceptive use postpartum was 
estimated by select demographic characteristics and reasons 
for not using contraception were characterized. 

Results

Vital Statistics

In 2010, among 364,859 births to teens aged 15–19 years, 66,761 
(18.3%) represented repeat births. The vast majority (85.7%) of 
repeat births were for a second child (57,206 of 66,761), but some 
teens (12.6%) were giving birth to a third child (8,397), and a few 
births (1.7%) were for a fourth to sixth child (1,158). The percentage 
of teen births that represented repeat births decreased gradually over 
the observation period, from 19.5% in 2007 to 18.3% in 2010, for 
a 6.2% decline over the 4-year period. 

The prevalence of repeat teen births varied by race/ethnicity, with 
the highest prevalence in 2010 among American Indian/Alaska 
Natives (21.6%), followed by Hispanics (20.9%), non-Hispanic 
blacks (20.4%), Asian or Pacific Islanders (17.6%), and non-
Hispanic whites (14.8%). The prevalence of repeat teen births also 
varied by state (Figure). The highest prevalence (22%) was found 
in Texas, while the lowest prevalence (10%) was found in New 
Hampshire. In eight southern and western states (Arizona, Arkansas, 
Georgia, Louisiana, Mississippi, Nevada, Oklahoma, and Texas,), 
≥20% of all teen births to females aged 15–19 years were repeat 
births. Conversely, in seven mostly northeastern states (Connecticut, 
Maine, Massachusetts, New Hampshire, New York, Vermont, and 
Wyoming) <15% of all teen births were repeat births. 

PRAMS

Among postpartum teen mothers from the  participat-
ing PRAMS reporting areas, 8.0% were not sexually active 
(95% confidence interval [CI] = 6.9%–9.2%), 1.3% were 
pregnant (CI = 0.9%–1.9%), and 90.7% were sexually active 
(CI = 89.4%–91.9%). Teen mothers with a repeat birth 
were as likely as teen mothers with a first birth to report 
the birth was unintended (72.7% [CI = 68.0%–77.0%] 
versus 72.6% [CI = 70.3%–74.7%], respectively), and 
to report using contraception in the prepregnancy period 
before the birth (48.8% [CI = 43.1%–54.6%] versus 45.6% 
[CI = 42.9%–48.3%], respectively).

Of teen mothers who were sexually active, 91.2% reported 
using postpartum contraception after the most recent birth. 
Among sexually active teen mothers, 22.4% used the most 
effective birth control methods, 54.2% used moderately effec-
tive methods, 14.5% used less effective methods, and 8.8% 
used no method (Table 1). Teens with a previous live birth 
were significantly more likely to use the most effective methods 
compared with those with no prior live birth (29.6% versus 

20.9%) (Table 1). Non-Hispanic white and Hispanic teens were 
significantly more likely to use the most effective methods than 
Non-Hispanic black teens (24.6% and 27.9% versus 14.3%, 
respectively (Table 1). Usage also differed somewhat by age, with 
teens aged ≤17 years more likely than teens aged 18–19 years 
to use moderately effective methods (60.4% versus 51.4%), 
and less likely to use the less effective methods (11.2% versus 
16.0%); however, there were no significant differences in use of 
the most effective methods. Use of the most effective methods 
did not differ significantly between married and other teens; 
however, married teens were less likely to use moderately effec-
tive methods (41.6% versus 56.4%); and more likely to use no 
method (15.9% versus 7.6%), which could reflect pregnancy 
intendedness among married teens.

Postpartum use of effective contraception among teen mothers 
also varied markedly by location (Table 1). Of the 16 PRAMS 
reporting areas in the sample, Colorado had the highest percent-
age of teen mothers reporting use of the most effective birth 
control methods postpartum (50.3%), compared with New 
York State (excluding New York City), which had the lowest 
percentage (7.2%) (Table 1). New York City reported the highest 
percentage of no birth control use postpartum (19.2%), while 
South Carolina reported the lowest percentage (4.1%) (Table 1). 

Among teen mothers who used contraception postpartum, 
more than one out of every five respondents reported using 
long-acting reversible contraception (LARC), with 18.2% 
reporting intrauterine device use and 3.3% reporting implant 
use (Table 2). Use of oral contraceptive pills and the shot (Depo 
Provera) was reported by 29.2% and 21.0% of teen mothers 
postpartum, respectively. Among respondents, 12.3% reported 
using condoms as their method of preventing pregnancy.

Among the 9% of sexually active teen mothers who did 
not use birth control after their most recent birth, the most 
frequently cited reasons for nonuse included not wanting to 
use birth control (36.0% [CI = 28.7%–44.0%]), husband/
partner objections (21.7% [CI = 15.9%–28.9%]), not being 
able to pay for birth control (20.0% [CI = 14.5%–26.8%]), 
and wanting to get pregnant (17.6% [CI = 12.1%–24.9%]). 

Conclusions and Comment
This report documents that nearly one in five teen births in 

2010 was a repeat birth. The percentage of teen births that were 
repeat births has decreased 6.2%, from 19.5% in 2007 to 18.3% 
in 2010. The prevalence of repeat teen births varied by race/
ethnicity, and mirrored racial/ethnic disparities in the overall teen 
birth rates with Hispanics, non-Hispanic blacks, and American 
Indian/Alaska Natives experiencing the highest rates (1). 

This report also examined postpartum contraceptive use, a 
proximal determinant of the risk for a repeat teen birth. Overall, 
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91% of teens with a recent live birth reported using contracep-
tion postpartum; this represents a substantial increase from the 
45%–50% of teens with a recent live birth who reported using 
contraception in the prepregnancy period. This percentage 

also is similar to the percentage of all sexually 
active female teens (85.6%) who reported 
use of a method of birth control at last sex 
(16). More than three quarters of sexually 
active teen mothers used one of the most or 
moderately effective contraceptive methods 
postpartum, and teen mothers were more 
likely to use LARC than all sexually active 
teens (21.5% versus 4.5%) (17). Of note, a 
previous report of PRAMS data from seven 
states in 2006–2008 showed only 12% of teen 
mothers were using LARC (11). The more 
recent data from 16 PRAMS reporting areas 
suggest that an increasing percentage of teen 
mothers are actively attempting to prevent 
another pregnancy in the postpartum period 
through use of the most effective methods of 
contraception.

Another way to reduce repeat teen pregnancy 
is to engage pregnant and parenting teens in pro-
grams that are effective in reducing repeat teen 
births. Several studies have shown that home 
visiting can help reduce repeat teen pregnancy 
(5,13). The U.S. Department of Health and 
Human Services (HHS) Maternal and Child 
Health Bureau helps states and local agencies 
deliver evidence-based home visiting pro-
grams.† The HHS Office of Adolescent Health’s 
Pregnancy Assistance Fund (PAF) Resource and 
Training Center also provides information and 
tools for use by those working with pregnant 
and parenting teens.§

Efforts to support pregnant and parenting 
teens should include counseling about birth 
spacing and contraception and, among women 
wishing to delay or avoid future pregnancies, 
the importance of sustaining contraceptive use 
over time, in accordance with recommenda-
tions from professional organizations such 
as the American Academy of Pediatrics and 
the American College of Obstetricians and 
Gynecologists (9,10). LARC methods are 
safe and effective for most teens (18). Given 
that teens are at a high risk for inconsistent 
use of methods that are user-dependent (e.g., 

† Additional information about home visiting is available at http://mchb.hrsa.
gov/programs/homevisiting. 

§ The HHS Office of Adolescent Health’s Pregnancy Assistance Fund Resource 
and Training Center provides information to those working with pregnant and 
parenting teens. Additional information is available at http://www.hhs.gov/ash/
oah/oah-initiatives/paf. 

FIGURE. Percentage of births* among females aged 15–19 years that were repeat births, 
by state/area — United States, 2010 

* Excludes births for which the birth order was not known.
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condoms and oral contraceptive pills), LARC methods might be 
a suitable option because they are user independent and require 
no effort after insertion (19). However, teens face a number of 
barriers to LARC use, including cost, limited availability, lack 
of provider acceptance for this practice in teens, and teen lack of 
awareness of these methods (20). Counseling about birth spacing 
and contraception during pregnancy and offering LARC in the 
immediate postpartum period while in the hospital after delivery 
are examples of how to successfully facilitate contraceptive access 
for teen mothers. In addition, consistent and correct condom use 
should be encouraged to prevent sexually transmitted infections, 
including human immunodeficiency virus infection.

The wide geographic variation in use of the most effective 
contraceptive methods among the PRAMS reporting areas 
included in this analysis could be explained by a number of 
factors, such as environmental support for contraception, 
that should be explored further. Research should attempt to 
identify how some states successfully overcame barriers to use 
of the most effective method postpartum. Moreover, further 
research should investigate reasons for lower rates of use of the 
most effective contraceptive methods among non-Hispanic 
black teens. 

The findings in this report are subject to at least five limita-
tions. First, respondents from PRAMS were interviewed in the 

TABLE 1. Postpartum contraceptive use among nonpregnant, sexually active females aged <20 years who delivered live infants, by selected 
characteristics — 15 states and New York City, Pregnancy Risk Assessment Monitoring System (PRAMS), 2007–2010

Characteristic
No. in 

sample* %†

Most effective§ Moderately effective¶ Less effective** No method

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

Total 5,708 100.0 22.4 (20.6–24.3) 54.2 (51.9–56.5) 14.5 (13.0–16.2) 8.8 (7.6–10.3)
Previous live birth

Yes 1,026 17.3 29.6 (24.9–34.8) 44.5 (39.2–50.0) 16.6 (13.0–20.9) 9.3 (6.5–13.3)
No  4,656 82.7 20.9 (19.0–23.0) 56.1 (53.6–58.6) 14.2 (12.5–16.1) 8.8 (7.4–10.4)

Race/Ethnicity
White, non-Hispanic 2,673 56.9 24.6 (21.9–27.4) 53.1 (49.8–56.3) 13.0 (11.0–15.4) 9.3 (7.6–11.4)
Black, non-Hispanic 1,540 25.3 14.3 (11.7–17.4) 63.7 (59.6–67.7) 15.6 (12.7–19.1) 6.3 (4.4–8.9)
Hispanic 1,009 17.8 27.9 (23.6–32.6) 44.0 (38.8–49.4) 17.5 (13.8–21.9) 10.6 (7.7–14.4)

Age (yrs)
≤17 1,795 31.9 20.7 (17.7–24.2) 60.4 (56.3–64.3) 11.2 (9.0–14.0) 7.7 (5.7–10.2)

18–19 3,913 68.1 23.2 (21.0–25.6) 51.4 (48.6–54.1) 16.0 (14.1–18.2) 9.4 (7.9–11.2)
Marital status

Married 873 14.5 26.7 (21.9–32.1) 41.6 (36.1–47.4) 15.8 (12.4–19.9) 15.9 (12.0–20.9)
Other 4,830 85.5 21.7 (19.7–23.8) 56.4 (53.9–58.8) 14.3 (12.6–16.2) 7.6 (6.4–9.1)

State/City††

Arkansas 829 8.2 17.7 (14.3–21.7) 53.8 (49.0–58.6) 16.4 (13.2–20.3) 12.0 (9.2–15.6)
Colorado (2009, 2010) 295 4.6 50.3 (42.0–58.6) 35.2 (27.9–43.2) 9.0 (5.4–14.6) 5.5 (2.7–10.8)
Michigan 678 19.9 20.2 (16.6–24.4) 59.5 (54.7–64.1) 13.2 (10.4–16.7) 7.1 (5.0–10.1)
Missouri (2007) 126 3.3 15.5 (9.2–25.0) 67.0 (57.0–75.6) 11.1 (6.9–17.4) 6.4 (3.4–11.8)
Mississippi (2008) 235 2.7 15.8 (10.8–22.6) 68.2 (60.2–75.2) 6.9 (3.7–12.5) 9.1 (5.4–14.9)
North Carolina (2007, 2008) 303 11.8 24.9 (19.4–31.5) 48.2 (41.3–55.2) 17.4 (12.7–23.4) 9.4 (6.0–14.5)
Nebraska 514 2.9 27.8 (23.2–32.8) 47.7 (42.2–53.2) 15.2 (11.8–19.4) 9.3 (6.4–13.3)
New York (2007, 2008)§§ 112 7.0 7.2 (3.2–15.6) 70.2 (57.9–80.2) 14.1 (7.3–25.5) 8.4 (3.7–17.9)
New York City (2007) 81 3.4 11.9 (5.1–25.4) 43.9 (31.0–57.6) 25.0 (14.9–38.9) 19.2 (10.6–32.3)
Ohio (2009, 2010) 249 11.0 23.5 (16.6–32.1) 55.1 (46.1–63.9) 14.5 (9.4–21.7) 6.9 (3.2–14.2)
Oregon 554 5.9 33.8 (27.6–40.6) 43.5 (36.8–50.3) 15.1 (10.9–20.6) 7.6 (5.0–11.4)
Rhode Island 406 1.7 36.4 (31.0–42.2) 44.4 (38.7–50.3) 10.4 (7.4–14.5) 8.8 (6.0–12.6)
South Carolina (2007) 184 3.1 15.5 (8.5–26.7) 64.1 (51.4–75.1) 16.2 (8.9–27.7) 4.1 (1.3–11.9)
Tennessee (2008, 2009) 177 9.8 20.7 (13.9–29.5) 54.0 (44.5–63.3) 13.0 (7.9–20.7) 12.3 (7.2–20.2)
Utah (2009, 2010) 249 2.8 40.3 (33.8–47.2) 34.0 (27.7–41.0) 18.8 (13.9–24.9) 6.9 (4.3–10.9)
West Virginia (2007, 2008) 716 1.9 11.2 (8.5–14.6) 63.1 (58.4–67.6) 13.8 (10.9–17.4) 11.8 (9.0–15.4)

Abbreviation: CI = confidence interval.
 * Unweighted sample totals from 5,708 females age <20 years responding that they were not pregnant and were sexually active. If more than one method of contraception 

was reported, only the method with the highest effectiveness during typical use was included.
 † Percentages based on weighted data; totals might not sum to 100% because of rounding or missing data for some categories.
 § Includes tubal ligation, vasectomy, implant, and intrauterine device. Effectiveness determined by the percentage of females who experience pregnancy during 

first year of typical use; categorized as most effective (<1%), moderately effective (6%–12%), and less effective (≥18%).
 ¶ Includes oral contraceptive pills, injectable medroxyprogesterone (e.g., Depo-Provera, also known as the birth control shot), birth control patch, and vaginal ring.  
 ** Includes condom, diaphragm, cervical cap, contraceptive sponge, rhythm method, and withdrawal.
 †† The following sites did not have complete data for all years of 2007–2010: Colorado, Missouri, Mississippi, North Carolina, New York, Ohio, South Carolina, Tennessee, 

Utah, West Virginia, and New York City; the year(s) in parentheses indicates for which year(s) data were available for these states. New York City did have complete data 
in 2010, but was excluded from this year’s analysis because the list of contraceptive method types was modified and did not correspond to the other states and years.

 §§ Excluding New York City.
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period shortly after giving birth; later follow-up is needed to 
better understand longer-term use of postpartum contracep-
tion and determinants of repeat teen childbearing. Second, the 
PRAMS data do not include information about the consistency 
and correctness of contraceptive use, which are particularly 
important determinants of the effectiveness of user-dependent 
methods of contraception such as condoms and pills. Third, 
because only 16 PRAMS reporting areas were included in this 
analysis, results might not be generalizable to other states. 
Fourth, the years covered by the analysis span from 2007 to 
2010, and averaging estimates over these 4 years could mask 
temporal trends in contraceptive use given continued declines 
observed in teen birth rates. States with data only for 2007 and 
2008 also might have experienced substantial improvements 
in later years. Finally, the data sources used for these analyses 
permitted examination only of repeat births among teens rather 

TABLE 2. Postpartum contraceptive* use among nonpregnant, 
sexually active females aged <20 years who delivered live infants 
— 15 states and New York City,† Pregnancy Risk Assessment 
Monitoring System (PRAMS), 2007–2010

Characteristic No. in sample§ %¶ (95% CI)

Total 5,708 100.0 —
Any use 5,179 91.2 (89.7–92.4)

Most effective
Tubal ligation 26 0.3 (0.1–0.6)
Vasectomy 20 0.6 (0.3–1.0)
Implant 175 3.3 (2.6–4.2)
Intrauterine device 1,058 18.2 (16.6–20.0)

Moderately effective
Pill 1,615 29.2 (27.1–31.3)
Shot once a month or shot 

once every 3 months (e.g., 
Depo-Provera)

1,173 21.0 (19.2–23.0)

Patch 114 1.8 (1.3–2.5)
Ring 148 2.3 (1.7–2.9)

Less effective
Condom 747 12.3 (10.9–13.8)
Diaphragm/Cap/Sponge 0 — —
Rhythm 22 0.5 (0.2–1.0)
Withdrawal 81 1.8 (1.2–2.6)

No method 529 8.8 (7.6–10.3)

Abbreviation: CI = confidence interval.
* Effectiveness determined by the percentage of females who experience 

pregnancy during the first year of typical use; categorized as most effective 
(<1%), moderately effective (6%–12%), and less effective (≥18%). If more than 
one method was reported; only the most effective method was included.  

† Sites included Arkansas, Colorado, Michigan, Missouri, Mississippi, North 
Carolina, Nebraska, New York (excluding New York City), Ohio, Oregon, Rhode 
Island, South Carolina, Tennessee, Utah, West Virginia, and New York City.

§ Unweighted sample totals from 5,708 females aged <20 years responding 
that they were not pregnant and were sexually active. If more than one method 
of contraception was reported, only the method with the highest effectiveness 
during typical use was included.

¶ Percentages based on weighted data; totals might not sum to 100% because 
of rounding or missing data for some categories.

Key Points

•	Having more than one child during the teen years 
might pose greater challenges than having one child. 
Rates of preterm and low birth weight are higher among 
repeat teen births than among first births. 

•	Nearly one in five teen births (nearly 67,000 in 
2010) is a repeat birth.

•	Many teens are taking actions to prevent repeat 
pregnancies and births. Most (91%) sexually active 
teen mothers are using contraception in the 
postpartum period, but only 22% are using the most 
effective methods. 

•	 Postpartum contraceptive use varies by the number of 
previous births, race/ethnicity, and geographic location. 
The geographic variation suggests that barriers might 
exist to accessing contraception, including the most 
effective methods of reversible contraception.

•	What can be done to help reduce repeat teen births? 
 – Work with teens during pregnancy at prenatal visits.
 – Provide broader support and link pregnant and 
parenting teens to sources of educational, economic, 
and social support that should continue after the 
child is born. 

 – Counsel teens about abstinence and contraception as 
a way to prevent pregnancy, and promote condom 
use to prevent pregnancy and sexually transmitted 
infections, including human immunodeficiency virus.

 – Encourage providers to offer postpartum contraception 
to teens. 

•	 Information for those working with pregnant and 
parenting teens is available from the U.S. Department 
of Health and Human Services’ Office of Adolescent 
Health’s Pregnancy Assistance Fund Resource and 
Training Center at http://www.hhs.gov/ash/oah/oah-
initiatives/paf.

•	 The Maternal and Child Health Bureau of the Health 
Resources and Services Administration is helping state 
and local agencies deliver evidence-based home visiting 
programs. Additional information is available at http://
mchb.hrsa.gov/programs/homevisiting.

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

http://www.hhs.gov/ash/oah/oah-initiatives/paf
http://www.hhs.gov/ash/oah/oah-initiatives/paf
http://mchb.hrsa.gov/programs/homevisiting
http://mchb.hrsa.gov/programs/homevisiting
http://www.cdc.gov/vitalsigns
http://www.cdc.gov/vitalsigns
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 5. Klerman LV. Another chance: preventing additional births to teen mothers. 
Washington, DC: National Campaign to Prevent Teen and Unplanned 
Pregnancy; 2004. Available at http://www.thenationalcampaign.org/
resources/pdf/pubs/anotherchance_final.pdf. 

 6. Conde-Agudelo A, Rosas-Bermúdez A, Kafury-Goeta AC. Birth spacing 
and risk of adverse perinatal outcomes: a meta-analysis. JAMA 
2006;295:1809–23.

 7. National Center for Health Statistics. Natality public use file. Hyattsville, 
MD: National Center for Health Statistics. Available at http://wonder.
cdc.gov/natality.html. 

 8. Child Trends. Late or no prenatal care. Washington, DC: Child Trends; 
2012. Available at http://www.childtrendsdatabank.org/sites/default/
files/25_Prenatal_Care.pdf.

 9. Pinzon JL, Jones VF, Committee on Adolescence, Committee on Early 
Childhood. Care of adolescent parents and their children: AAP policy 
statement. Pediatrics 2012;130;e1743. 

 10. American College of Obstetricians and Gynecologists and American Academy 
of Pediatrics. Guidelines for perinatal care. 7th ed. Washington, DC: American 
College of Obstetricians and Gynecologists and American Academy of 
Pediatrics; 2012.

 11. Wilson E, Fowler C, Koo HP. Postpartum contraceptive use among 
mothers in seven states. J Adolesc Health 2012;52:278–83. 

 12. Tocce KM, Sheeder JL, Teal SB. Rapid repeat pregnancy in adolescents: 
do immediate postpartum contraceptive implants make a difference? 
Am J Obstet Gynecol 2012;206:481.e1–7.

 13. Olds D, Henderson C, Tatelbaum R, Chamberlin R. Improving the 
life-course development of socially disadvantage mothers: a randomized 
trial of nurse home visitation. Am J Public Health 1988;78:1436–45.

 14. CDC. Pregnancy Risk Assessment Monitoring System (PRAMS). 
Atlanta, GA: US Department of Health and Human Services, CDC; 
2012. Available at http://www.cdc.gov/prams.

 15. Trussell J, Contraceptive efficacy. In: Hatcher RA, Trussell J, Nelson AL, 
Cates W, Kowal D, and Policar M, eds. Contraceptive technology. 20th 
ed. New York: Ardent Media, 2011. 

 16. Martinez G, Copen CE, Abma JC. Teenagers in the United States: sexual 
activity, contraceptive use, and childbearing, 2006–2010 National Survey 
of Family Growth. National Center for Health Statistics. Vital Health 
Stat 2011;23(31).

 17. Finer LB, Jerman J, Kavanaugh ML. Changes in use of long-acting 
contraceptive methods in the United States, 2007–2009. Fertil Steril 
2012;98:893–7.

 18. CDC. U.S. medical eligibility criteria for contraceptive use, 2010. 
MMWR 2010;59(No. RR-4).

 19. Winner B, Peipert JF, Zhao Q, et al. Effectiveness of long-acting reversible 
contraception. NEJM 2012; 366:1998–2007.

 20. Dodson NA, Gray SH, Burke PJ. Teen pregnancy prevention on a LARC: 
an update on long-acting reversible contraception for the primary care 
provider. Curr Opin Pediatr 2012;24:439–45.

than repeat pregnancies; because miscarriages, stillbirths, and 
abortions were not included, the prevalence of repeat pregnancy 
likely is higher than repeat births. 

The findings in this report suggest that many teen mothers 
are taking steps in the postpartum period to prevent repeat 
pregnancy. Previous research has shown that these efforts 
can be supported by linking pregnant and parenting teens to 
home visiting programs and other sources of support, as well 
as health care that includes counseling about and provision of 
contraception (5,9,16). 
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Errata

Vol. 62, Suppl 1
In the MMWR supplement, “Advisory Committee on 

Immunization Practices (ACIP) Recommended Immunization 
Schedules for Persons Aged 0 Through 18 Years and Adults 
Aged 19 Years and Older — United States, 2013,” on page 7, in 
the third bulleted item under footnote 13, the text should read, 
“For children aged 2 months through 10 years with high-risk 
conditions, see below.” On page 8, under Additional Vaccine 
Information, in the fourth bulleted item, the last reference 
should read, “American Academy of Pediatrics. Immunization 
in Special Clinical Circumstances. In: Pickering LK, 
Baker CJ, Kimberlin DW, Long SS, eds. Red book: 2012 report 
of the Committee on Infectious Diseases. 29th ed. Elk Grove 
Village, IL: American Academy of Pediatrics.” 

Announcement

STD Awareness Month — April 2013
April is STD Awareness Month, an annual event calling 

attention to the impact of sexually transmitted diseases (STDs) 
in the United States. This month-long observance provides 
individuals, doctors, and community-based organizations an 
opportunity to address ways to prevent some of nearly 20 mil-
lion new cases of STDs that occur in the United States each 
year (1), costing the U.S. health-care system nearly $16 billion 
in direct medical costs (2), and placing a substantial human 
and economic burden on the nation. 

STDs can lead to serious health problems if not diagnosed 
and treated early. Undetected and untreated STDs can increase 
a person’s risk for human immunodeficiency virus infection 
and cause other serious health consequences, such as infertility. 
However, most STDs are treatable, and many are curable. STD 
screening can help detect disease early and, when combined 
with appropriate treatment, is one of the most effective tools 
available to protect one’s health and prevent the spread of 
STDs to others. 

Additional information about STDs and resource materials 
that can be shared with patients and community members are 
available at http://www.cdc.gov/std. 
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* Deaths are coded as *U03, X60–X84, and Y87.0 for suicide, and *U01–*U02, X85–Y09, and Y87.1 for homicide, 
as underlying causes of death, according to the International Classification of Diseases 10th Revision. Rates 
include deaths related to the events of September 11, 2001. 

† Rates have been revised by using populations enumerated as of April 1, for 2000 and 2010, and intercensal 
estimates as of July 1 for all other years. Therefore, the rates might differ from those published previously.

§ U.S. residents only.

From 1999 to 2010, annual age-adjusted homicide death rates for blacks were at least four times the rates for whites. In contrast, 
suicide rates for whites were twice as high as the rates for blacks. From 1999 to 2010, homicide death rates decreased 13.2% 
among whites, from 3.8 deaths per 100,000 population to 3.3, and suicide rates increased 20.4%, from 11.3 deaths per 100,000 
population to 13.6. Among blacks, homicide death rates increased 7.0%, from 20.1 deaths per 100,000 population in 1999 to 
21.5 in 2006, then decreased 17.7%, from 21.5 deaths per 100,000 population in 2006 to 17.7 in 2010. Suicide rates decreased 
7.1% among blacks, from 5.6 deaths per 100,000 population in 1999 to 5.2 in 2010.   

Source: National Vital Statistics System. Mortality public use data files, 1999–2010. Available at http://www.cdc.gov/nchs/data_access/
vitalstatsonline.htm.

Reported by: Jiaquan Xu, MD, jax4@cdc.gov, 301-458-4086.
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