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National, State, and Local Area Vaccination Coverage Among Children
Aged 19-35 Months — United States, 2011

High vaccination coverage in children by age 2 years has
resulted in historically low levels of most vaccine-preventable
diseases in the United States (7), but coverage must be main-
tained to reduce the burden of disease further and prevent a
resurgence of these diseases, particularly in populations with
lower vaccination coverage. This report describes national,
state, and selected local area vaccination coverage by age 19-35
months for children born during January 2008—May 2010,
based on 2011 National Immunization Survey (NIS) results.
Vaccination coverage remained above the national Healthy
People 2020 target* of 90% for 21 dose measles, mumps,
rubella vaccine (MMR) (91.6%), 23 doses of hepatitis B vac-
cine (HepB) (91.1%), =3 doses of poliovirus vaccine (93.9%),
and >1 dose of varicella vaccine (90.8%). For the birth dose of
HepB, coverage increased from 64.1% in 2010 to 68.6% in
2011; for the more recently recommended >2 doses of hepatitis
A vaccine (HepA) and rotavirus vaccines, coverage increased
from 49.7% to 52.2% and from 59.2% to 67.3%, respectively;
and for the full series of Haemophilus influenzae type b vaccine
(Hib), coverage increased from 66.8% to 80.4%, reflecting
recovery from the Hib shortage that occurred during December
2007-September 2009 (2). The percentage of children who
had not received any vaccinations remained at <1%. Children
living below the poverty level had lower coverage than children
living at or above poverty for >4 doses of diphtheria, tetanus
toxoid, and acellular pertussis vaccine (DTaP) and >4 doses
of pneumococcal conjugate vaccine (PCV) (by 6 percentage
points each); the full Hib series (by 8 percentage points); and
for rotavirus vaccination (by 10 percentage points). Continued
partnerships among national, state, local, private, and public
entities are needed to sustain current coverage levels and ensure
that coverage for the more recently recommended vaccines
continues to increase for all children.

*Additional information available at http://healthypeople.gov/2020/
topicsobjectives2020/objectiveslist.aspx?topicid=23.

NIS uses a quarterly, random-digit—dialed sample of
telephone numbers to reach households with children aged
19-35 months in the 50 states and selected local areas and
territories,” followed by a mail survey sent to the children’s
vaccination providers to collect vaccination information.
Data were weighted to represent the population of children
aged 19-35 months, with adjustments for households with
multiple telephone lines and mixed telephone use (landline
and cellular), household nonresponse, and exclusion of
households without telephone service.S Beginning in 2011,
surveys included landline and cellular telephone households.?

TThe nine local areas separately sampled for the 2011 NIS included six areas
that receive federal immunization grant funds and are included in the NIS
sample every year (District of Columbia; Chicago, Illinois; New York, New
York; Philadelphia County, Pennsylvania; Bexar County, Texas; and Houston,
Texas) and two previously sampled areas (Dallas County, Texas, and El Paso
County, Texas). Prince George’s County, Maryland, was newly sampled in 2011.
The territory of the U.S. Virgin Islands (including St. Croix, St. Thomas,
St. John, and Water Island) was included in the July—September 2011 NIS
sample. Data from the U.S. Virgin Islands are excluded from national coverage
estimates.

S Statistical methodology of the NIS is available at hetp://www.cdc.gov/nchs/
data/series/sr_02/sr02_138.pdf and ftp://ftp.cdc.gov/pub/health_statistics/
nchs/dataset_documentation/nis/nispuf10_dug.pdf.

9A description of the dual-frame sampling methodology is available at heep://
www.cdc.gov/vaccines/stats-surv/nis/dual-frame-sampling-08282012.htm.
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During 2011, the response rate** was 61.7% for the landline
telephone sample and 25.2% for the cellular telephone sample.
Providers returned adequate vaccination records for 71.6% of
children with completed household interviews, for a total of
19,534 children with provider-reported vaccination records
included in this report: 17,309 from the landline sampling
frame and 2,225 from the cellular telephone sampling frame.
Because the number of Hib't and rotavirus vaccine$$ doses
required differs according to manufacturer, coverage estimates

** The Council of American Survey Research Organization (CASRO) household
response rate, calculated as the product of the resolution rate (percentage of
the total telephone numbers called that were classified as nonworking,
nonresidential, or residential), screening completion rate (percentage of known
households that were successfully screened for the presence of age-eligible
children), and the interview completion rate (percentage of households with
one or more age-eligible children that completed the household survey).
Additional information is available at http://casro.org/codeofstandards.cfm.
The CASRO response rate is equivalent to the American Association for Public
Opinion Research (AAPOR) type 3 response rate. Information about AAPOR
response rates is available at http://www.aapor.org/am/template.cfm?
section=standard_definitionsl &template=/cm/contentdisplay.
cfm&contentid=1814.

T Coverage for the primary Hib series was based on receipt of >2 or >3 doses,
depending on product type received. The PRP-OMB Hib products require a
2-dose primary series with doses at ages 2 months and 4 months. All other
Hib products require a 3-dose primary series with doses at ages 2, 4, and
6 months. Coverage for the full series, which includes the primary series and
a booster dose, was based on receipt of 23 or >4 doses, depending on product
type received. All Hib products require a booster dose at age 12—15 months.

SS Coverage for rotavirus vaccine was based on >2 or >3 doses, depending on
product type received (22 doses for Rotarix [RV1], licensed in April 2008,
and >3 doses for RotaTeq [RV5], licensed in February 2006).

for these vaccines take into account the type of vaccine used.
Logistic regression was used to examine differences among
racial/ethnic groups, controlling for poverty status, and to test
for significant interactions between race/ethnicity and poverty
status. Statistical analyses were conducted using t-tests based on
weighted data and accounting for the complex survey design.
A p-value of <0.05 was considered statistically significant.
From 2010 to 2011, national vaccination coverage increased
from 66.8% to 80.4% for the full series of Hib, from 64.1%
to 68.6% for the birth dose of HepB, from 49.7% to 52.2%
for >2 doses of HepA, and from 59.2% to 67.3% for rotavi-
rus vaccine (Table 1). For vaccines recommended before the
inception of the NIS in 1994, coverage has remained stable
since the mid-1990s,99 with 2011 levels of 91.6% for >1 dose
of MMR, 84.6% for >4 doses of DTaP, 91.1% for >3 doses
of HepB, 90.8% for 21 dose of varicella vaccine, and 93.9%
for 23 doses of poliovirus vaccine. Coverage with >4 doses of
PCV was 84.4% in 2011, similar to coverage in 2010. As in
2009 and 2010, the seven-vaccine series (4:3:1:3:3:1:4)***
reported in 2011 excluded Hib because of the Hib shortage
that occurred during December 2007—September 2009 (2).

99 Information on coverage with individual vaccines since the inception of NIS
in 1994 through 2011 is available at http://wwwdev.cdc.gov/vaccines/stats-
surv/nis/figures/2011_map.htm.

*** The 4:3:1:3:3:1:4 vaccine series includes >4 doses of DTaP/DT/DTP,
>3 doses of poliovirus vaccine, 21 dose of measles-containing vaccine,
>3 doses of Hib, 23 doses of HepB, 21 dose of varicella vaccine, and >4 doses

of PCV.
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TABLE 1. Estimated vaccination coverage among children aged 19-35 months, by selected vaccines and dosages — National Immunization
Survey, United States, 2007-2011*

2007 2008 2009 2010 2011

Vaccine % (95% Cl) % (95% CI) % (95% Cl) % (95% Cl) % (95% CI)
DTaP

>3 doses 95.5 (+0.5) 96.2 (+0.5) 95.0 (+0.6) 95.0 (+0.6) 955 (+0.5)

>4 doses 84.5 (+0.7) 84.6 (*+1.0) 83.9 (+1.0) 84.4 (*+1.0) 84.6 (+1.0)
Poliovirus 92,6 (+0.9) 93.6 (+0.6) 92.8 (+0.7) 93.3 (+0.7) 93.9 (+0.6)
MMR >1 doses 92.3 (+0.9) 92.1 (+0.7) 90.0 (+0.8) 915 (*0.7) 91.6 (+0.8)
Hibt

>3 doses 92.9 (+0.7) 90.9 (+0.7) 83.6 (+1.0) 90.4 (+0.9) 94.0 (+0.6)8

Primary series NA NA 92.1 (+£0.8) 92.2 (+0.8) 94.2 (+0.6)8

Full series NA NA 54.8 (+1.4) 66.8 (+1.3) 80.4 (+1.1)8
HepB

>3 doses 92.7 (+0.7) 935 (+0.7) 924 (+0.7) 91.8 (+0.7) 91.1 (+0.7)

1 dose by 3 days (birth)" 53.2 (+1.3) 553 (+1.3) 60.8 (+1.3) 64.1 (+1.3) 68.6 (+1.3)8
Varicella =1 doses 90.0 (+0.7) 90.7 (+0.7) 89.6 (+0.8) 90.4 (+0.8) 90.8 (+0.7)
ZaY

>3 doses 90.0 (+1.0) 92.8 (+0.6) 92.6 (+0.7) 926 (+0.8) 93.6 (+0.6)8

>4 doses 75.3 (+1.3) 80.1 (*1.1) 80.4 (+1.2) 83.3 (+1.0) 84.4 (+1.0)
HepA**

>1 dose NA 70.5 (*1.1) 75.0 (+1.1) 78.3 (*1.1) 81.2 (+1.0)8

>2 doses NA 40.4 (*1.2) 46.6 (+1.4) 49.7 (+1.4) 52.2 (+1.4)8
Rotavirustt NA NA 439 (+1.4) 59.2 (*+1.4) 67.3 (+1.3)8
Combined series

4:3:1:3%:3:158 NA NA 483 (+1.4) 59.2 (+1.3) 71.0 (+1.2)8

4:3:1:-:3:119 78.3 (+1.1) 78.7 (*1.1) 77.5 (+1.1) 77.8 (*1.1) 77.6 (+1.2)

4:3:1:3%:3:1:4%%% NA NA 443 (+1.4) 56.6 (*1.3) 68.5 (+1.3)8

4:3:1:-:3:1:411F 67.0 (*1.3) 70.6 (*1.2) 70.5 (*1.2) 72.7 (*1.2) 73.6 (+1.2)
Children who received no vaccinations 0.6 (+£0.1) 0.6 (+0.2) 0.6 (+0.1) 0.7 (+0.2) 0.8 (+0.2)

Abbreviations: Cl = confidence interval; DTaP = diphtheria, tetanus toxoids and acellular pertussis vaccine (includes children who might have been vaccinated with
diphtheria, tetanus toxoids, and pertussis vaccine [DTP] and diphtheria and tetanus toxoids vaccine [DT]); MMR = measles, mumps, and rubella vaccine; Hib = Haemophilus
influenzae type b vaccine; HepB = hepatitis B vaccine; HepA = hepatitis A vaccine; NA = not available (estimate not available if the unweighted sample size for the
denominator was <30 or Cl half width / estimate >0.588 or Cl half width >10); PCV = pneumococcal conjugate vaccine.
* For 2007, includes children born during January 2004-July 2006; for 2008, children born during January 2005-June 2007; for 2009, children born during January
2006-July 2008; for 2010, children born during January 2007-July 2009; and for 2011, children born during January 2008-May 2010.
T Primary series: receipt of 2 or >3 doses, depending on product type received. Full series: receipt of >3 or >4 doses, depending on product type received (primary
series and booster dose). Hib coverage for primary or full series not available until 2009.
§ Statistically significant increase in coverage compared with 2010 (p<0.05).
' HepB administered between birth and age 3 days.
** HepA coverage not available before 2008.
* Rotavirus vaccine includes =2 or >3 doses, depending on the product type received (=2 doses for Rotarix [RV1] and =3 doses for RotaTeq [RV5]). Estimates of
rotavirus vaccine coverage not available before 2009.
55 4:3:1:3%:4:3:1 series, referred to as routine, includes >4 doses of DTaP/DT/DTP, =3 doses of poliovirus vaccine, =1 doses of measles-containing vaccine, full series
of Hib (3 or 4 doses, depending on product type), >3 doses of HepB, and =1 dose of varicella vaccine.
99 Includes >4 doses of DTaP/DT/DTP, =3 doses of poliovirus vaccine, 1 doses of measles-containing vaccine, =3 doses of HepB, and =1 dose of varicella vaccine.
Hib is excluded.
*** 4:3:1:3%:3:1:4 series, referred to as routine, includes >4 doses of DTaP/DT/DTP, =3 doses of poliovirus vaccine, =1 doses of measles-containing vaccine, full series
of Hib (3 or 4 doses, depending on product type), >3 doses of HepB, >1 dose of varicella vaccine, and >4 doses of PCV.
Tt Includes >4 doses of DTaP/DT/DTP, =3 doses of poliovirus vaccine, 21 doses of measles-containing vaccine, >3 doses of HepB, =1 dose of varicella vaccine, and
>4 doses of PCV. Hib is excluded.

Coverage with the seven-vaccine series, excluding Hib, was Children living below the poverty levelSSS had lower cover-

73.6% in 2011, similar to coverage in 2010. However, coverage age than children living at or above the poverty level for >3

with the seven-vaccine series (4:3:1:3*:3:1:4) T that included doses of DTal, 24 doses of DTal, primary and full series of

the full series of Hib increased from 56.6% in 2010 to 68.5% Hib, 24 doses of PCV, rotavirus vaccine, and the seven-vaccine

in 2011 (Table 1). series (including and excluding Hib) (Table 2). Children living

1T The 4:3:1:3*:3:1:4 vaccine series includes >4 doses of DTaP/DT/DTD, S8 Poverty status uses income and family size to categorize households into 1) at
>3 doses of poliovirus vaccine, >1 dose of measles-containing vaccine, >3 or or above the poverty level and 2) below the poverty level. Poverty level was
>4 doses of Hib (depending on product type of vaccine), 23 doses of HepB, based on 2010 U.S. Census poverty thresholds, available at http://www.
>1 dose of varicella vaccine, and >4 doses of PCV. census.gov/hhes/www/poverty.html.
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TABLE 2. Estimated vaccination coverage among children aged 19-35 months, by selected vaccines and dosages by race/ethnicity* and poverty
levelt — National Immunization Survey, United States, 20118

Race/Ethnicity 1 Poverty level
American Indian/
White Black Hispanic Alaska Native Asian Multiracial Below At or above

Vaccine %  (95% Cl) % (95% Cl) % (95% Cl) %  (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl)
DTaP

>3 doses 955  (+0.7) 94.7  (£1.5) 956  (+1.0) 89.6  (+7.3) 97.9 (£1.3)* 953 (+2.7) 947 (*1.01t 962 (+0.6)

>4 doses 850  (+1.3) 81.3 (£2.9)** 841  (¥2.2) 727 (29.5)%* 920 (¥2.5)*  87.1 (¥3.7) 81.0 (*1.9M 868 (+1.1)
Poliovirus 939  (+0.8) 93.9 (£1.6) 938  (+1.4) 88.1  (x7.4) 96.5 (£1.7)* 935 (+3.0) 93.6 (£1.0) 942 (£0.7)
MMR = 1 doses 911 (+0.9) 90.8 (+2.2) 924  (+1.8) 948  (+4.8) 939 (+28) 91.1  (£3.6) 913  (%1.3) 91.7  (£1.0)
HibS$

Primary series 942  (+0.8) 93.0 (+1.8) 945  (1.2) 91.7  (+6.6) 946 (+2.3) 944 (+2.8) 929 (1.1t 954 (x0.

Full series 81.0 (+1.4) 746 (£33)** 816  (¥22) 737 (+9.6) 83.5 (+4.7) 820 (+4.6) 755 (2.0t 834 (%12
HepB

>3 doses 903  (+1.0) 92.1  (£1.8) 91.5  (£1.6) 926  (+6.5) 955 (£2.0** 907 (¢3.7) 91.8 (£1.2) 91.2 (+0.8)

1 dose by 3 days (birth)1! 660  (+1.6) 734  (£34)** 708  (¥2.9** 836  (£5.9)**  69.0 (+6.5) 652 (+6.0) 733 (#2211 656 (+1.6)
Varicella > 1 doses 89.6  (+1.0) 912 (£23) 920 (£1.5)**  90.1  (¢7.2) 935 (£2.5)* 919 (+3.2) 90.2 (£1.4) 90.9 (0.8)
PCV

>3 doses 934  (+0.8) 934 (%1.7) 943  (*1.2) 855  (+8.7) 925 (+2.9) 94.4 (+2.8) 934 (£1.1) 940 (x0.7)

>4 doses 853  (¢1.2) 81.3 (£2.8)* 846  (¥2.1) 753 (£93)** 849 (+4.7) 84.0 (+4.2) 806 (1.9 869 (x1.1)
HepA (= 2 doses) 500  (*1.6) 509 (£3.7) 56.3  (£3.2)** NA 569 (£7.1)** 502 (+6.6) 50.7 (£2.5) 534 (£1.6)
Rotavirus*** 683  (+1.6) 62.5 (£3.5)** 683  (+2.9) 57.7  (¥9.5) 669 (6.1) 67.8 (%5.7) 61.1 24 711 (+1.4)
Combined series

4:3:1:3%:3:1:4111 688  (+1.6) 63.7 (£3.7)* 695  (+2.8) 659  (£9.5) 70.8  (£6.1) 709 (£5.5) 63.6 (X241 716 (x1.5)

4:3:1:-13:1:4588 737  (%1.5) 70.7 (£3.4) 744  (£2.6) 69.5  (+9.5) 76.6 (£5.4) 745 (£5.1) 700 (*2.2)"t 760 (x1.4)

Abbreviations: Cl = confidence interval; DTaP = diphtheria, tetanus toxoids and acellular pertussis vaccine (includes children who might have been vaccinated with diphtheria, tetanus toxoids,
and pertussis vaccine [DTP] and diphtheria and tetanus toxoids vaccine [DT]); MMR = measles, mumps, and rubella vaccine; Hib = Haemophilus influenzae type b vaccine; HepB = hepatitis B
vaccine; HepA = hepatitis A vaccine; PCV = pneumococcal conjugate vaccine ; NA = not available (estimate not available if the unweighted sample size for the denominator was <30 or Cl half
width / estimate >0.588 or Cl half width >10).
* Child’s race/ethnicity was reported by their parent or guardian. Children identified as white, black, Asian, or American Indian/Alaska Native are non-Hispanic. Children identified as
multiracial had more than one race category selected. Persons identified as Hispanic might be of any race.
 Poverty level was determined for all children. Children were classified as below poverty if their total family income was less than the poverty threshold specified for the applicable family
size and number of children aged <18 years. All others were classified as at or above poverty. Poverty thresholds reflect yearly changes in the Consumer Price Index. Thresholds and
guidelines available at http://www.census.gov/hhes/www/poverty.html.
§ Children in the 2011 National Immunization Survey were born during January 2008-May 2010.
1 Native Hawaiian or other Pacific Islanders were not included in the table because of small sample sizes.
** Statistically significant difference (p<0.05) in estimate compared with white, non-Hispanic children.
1 Statistically significant difference (p<0.05) in estimate compared with children living at or above the poverty level.
S8 Primary series: receipt of =2 or >3 doses, depending on product type received; full series: primary series and booster dose includes receipt of >3 or >4 doses depending on product type received.
19 HepB administered between birth and age 3 days.
*** Includes >2 or >3 doses, depending on product type received (>2 doses for Rotarix [RV1], >3 doses for RotaTeq [RV5]).
11 4:3:1:3%:3:1:4 series includes >4 doses of DTaP/DT/DTP, =3 doses of poliovirus vaccine, 1 doses of measles-containing vaccine, full series of Hib (3 or 4 doses, depending on type), >3
doses of HepB, =1 dose of varicella vaccine, and >4 doses of PCV.
588 Includes >4 doses of DTaP/DT/DTP, =3 doses of poliovirus vaccine, =1 doses of measles-containing vaccine, =3 doses of HepB, >1 dose of varicella vaccine, and >4 doses of PCV. Hib is excluded.

below the poverty level had higher HepB birth dose coverage poverty status. Black children and AI/AN children had higher

than children living at or above the poverty level. No differ- HepB birth dose coverage than white children, which remained
ences by poverty status were observed for poliovirus vaccine, significant after adjustment for poverty. In unadjusted analyses,
MMR, 23 doses of HepB, varicella vaccine, 23 doses of PCV, Hispanic children had higher coverage than white children
or 22 doses of HepA. for the birth dose of HepB, varicella vaccine, and >2 doses of

Compared with white children,999 black children had lower HepA. However, differences in coverage between Hispanic
coverage for >4 doses of DTaD, the full series of Hib, >4 doses and white children varied by poverty status, with Hispanic
of PCV, rotavirus vaccine, and the complete 4:3:1:3*:3:1:4 children having higher coverage compared with white children
series (Table 2). However, the association of race with coverage only among those children living below the poverty level for
did not persist after adjustment for poverty status. American >4 doses of D'TaP (84.2% for Hispanic children compared with

Indian/Alaska Native (AI/AN) children had lower coverage 78.6% for white children), the full series of Hib (80.7% com-
for 24 doses of DTaP and 24 doses of PCV compared with pared with 71.7%), >4 doses of PCV (84.1% compared with
white children. These differences remained after adjustment for 77.5.%), 22 doses of HepA (57.8% compared with 45.0%),
and rotavirus vaccine (66.1% compared with 57.4%). The

999 Child’s race/ethnicity was reported by their parent or guardian. Children observed difference in coverage between Hispanic and white

identified as white, black, Asian, or American Indian/Alaska Native are hildren f cell . isted for child both sid
non-Hispanic. Children identified as multiracial had more than one race children forvaricella vaccine existed for children on both sides

category selected. Persons identified as Hispanic might be of any race.
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of the poverty line; the difference in coverage for the birth dose
if HepB was no longer observed after adjustment for poverty
status. Coverage was higher for Asian children compared with
white children, independent of poverty status, for >3 doses
of DTaP, 24 doses of DTal, poliovirus vaccine, 23 doses of
HepB, and varicella vaccine. Asian children had higher full Hib
series coverage than white children only among children living
below the poverty level (81.5% for Asian children compared
with 71.7% for white children). All other observed differences
in coverage between Hispanic and Asian children and white
children did not persist after adjustment for poverty.

Vaccination coverage varied by state, with the largest varia-
tions for the birth dose of HepB and the more recently recom-
mended vaccinations of HepA and rotavirus (Table 3). HepB
birth dose coverage ranged from 23.1% in Vermont to 83.4%
in Indiana and North Dakota, 22 doses of HepA coverage
ranged from 29.3% in South Dakota to 69.2% in Nebraska,
and rotavirus vaccine coverage ranged from 52.2% in Wyoming
to 80.0% in Massachusetts. Although state-specific coverage
was less variable for vaccines with longer-standing recommen-
dations (e.g., MMR and DTaP), 15 states had coverage below
the Healthy People 2020 objective of 90% for MMR vaccine,
and only two states (Nebraska and Hawaii) had coverage 290%
for 24 doses of DTaP.

Reported by
Carla L. Black, PhD, David Yankey, MS, Maureen Kolasa, MPH,

Immunization Sves Div, National Center for Immunization and
Respiratory Diseases, CDC. Corresponding contributor:
Carla L. Black, cblack2@cdc.gov, 404-639-8436.

Editorial Note

The results of the 2011 NIS indicate that vaccination cover-
age among children aged 19-35 months remained stable or
increased compared with 2010 for all recommended vaccines.
Coverage continued to meet or exceed national Healthy People
2020 objectives of 90% for MMR, HepB, poliovirus, and
varicella vaccine. Coverage with the full series of Hib increased
13.6 percentage points compared with 2010. This increase
likely reflects a recovery from the effect of the recommendation
to defer the booster Hib dose during the Hib shortage that
occurred during December 2007—June 2009 (2,3).

Coverage continued to increase for the more recently
recommended vaccinations, including HepA and rotavirus,
and the birth dose of HepB. PCV reached coverage levels
comparable to those for DTaP, a vaccine that also requires 4
doses but with longer-standing recommendations. Although
coverage did not yet reach the Healthy People 2020 objectives
for these vaccines, the reduction in disease already has been

What is already known on this topic?

Healthy People 2020 has set childhood vaccination targets of
90% for >1 dose measles, mumps, rubella vaccine (MMR),

>3 doses of hepatitis B vaccine (HepB), >3 doses of poliovirus
vaccine, >1 dose of varicella vaccine, >4 doses of diphtheria,
tetanus, and pertussis vaccine, >4 doses of pneumococcal
conjugate vaccine, and the full series of Haemophilus influenzae
type b vaccine. For these and other vaccines, the National
Immunization Survey estimates coverage among U.S. children
aged 19-35 months.

What is added by this report?

Childhood vaccination coverage remains at or above national
target levels for >1 dose of MMR (91.6%), >3 doses of HepB
(91.1%), =3 doses of poliovirus vaccine (93.9%), and >1 dose of
varicella vaccine (90.8%) , and coverage with the more recently
recommended vaccines continues to increase; however,
coverage levels vary by state, and differences in coverage by
poverty level still exist.

What are the implications for public health practice?

Continued partnerships among national, state, local, private,
and public entities are needed to sustain current coverage
levels and ensure that coverage levels for the more recently
recommended vaccines continue to increase to reduce the
burden of vaccine-preventable diseases and prevent a resur-
gence of these diseases in the United States.

substantial. Incidence of hepatitis A in the United States has
decreased an estimated 93% relative to the prevaccine era (7).
Hospitalizations associated with rotavirus infection among
infants and young children have decreased 66%-89% (4,5).
Although coverage with 24 doses PCV is not yet at 90%, the
incidence of invasive pneumococcal disease in children <5 years
caused by the serotypes of Streptococcus pneumoniae contained
in the heptavalent PCV had decreased by 99% by 2007 (6).
Incidence of all invasive pneumococcal disease is expected to
decrease even further since the introduction of the 13-valent
PCV in 2010.

Coverage for many vaccines differs by poverty level. Although
the Vaccines For Children program**** has been successful in
eliminating differences in coverage between children living
above and below the poverty level that once existed for vaccines
such as MMR, polio, and HepB (), coverage among children
living below poverty still lags behind coverage of children liv-
ing at or above poverty for newer vaccines and vaccines that
require 4 doses to complete the series.

Few differences by racial/ethnic group were observed after
adjustment for poverty status. Differences in coverage between

white and black children could be explained by a higher

**** Additional information on the Vaccines for Children program is available
at http://www.cdc.gov/vaccines/programs/vfc/default.hem.
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TABLE 3. Estimated vaccination coverage for vaccination series (modified)* and selected individual vaccines among children aged 19-35
months, by state and local area — National Inmunization Survey, United States, 2011%

Vaccine series

MMR (=1 doses) DTaP (>4 doses) HepB (birth)$ HepA (=2 doses)T Rotavirus** (modified)
State/Area % (95% Cl) % (95% CI) % (95% Cl) % (95% CI) % (95% Cl) % (95% CI)
U.S. National 91.6 (+0.8) 84.6 (+1.0) 68.6 (+1.3)t 52.2 (+1.4)t 67.3 (+1.3)t 73.6 (+1.2)
Alabama 94.0 (+2.9) 87.5 (+4.7) 753 (+5.8) 53.7 (+6.5) 75.5 (+5.7)tf 733 (+5.9)
Alaska 90.8 (*+3.9) 774 (+6.4) 63.9 (*7.1) 48.9 (+7.6) 55.6 (+7.5) 69.0 (+7.0)
Arizona 86.7 (+6.7) 86.0 (+6.0) 71.2 (+8.2) 51.2 (#9.1) 64.6 (+8.7) 65.1 (+8.8)
Arkansas 93.7 (#3.2) 84.5 (+5.5) 81.9 (+6.9) 33.2 (+7.2) 62.1 (+7.5)tt 715 (*7.1)
California 91.0 (+3.7) 87.7 (+3.9)tt 58.4 (+6.3) 59.6 (+6.4) 71.1 (+5.8)tt 78.0 (+4.9)
Colorado 88.4 (+5.4) 81.0 (+7.7) 57.8 (+8.4) 46.8 (+8.5) 67.7 (+8.1)tf 70.3 (+8.5)
Connecticut 95.0 (+2.6) 88.8 (+3.6) 71.1 (*5.6)Tt 53.9 (+6.8) 69.6 (+6.0) 79.0 (+5.0)
Delaware 90.6 (%5.1) 83.7 (+6.0) 68.4 (*6.7) 54.5 (+7.3) 72.5 (+6.9)8 68.6 (+7.0)
District of Columbia 93.5 (+3.0) 87.4 (+4.6) 74.1 (+6.6)tt 55.8 (+7.3) 62.1 (£7.0) 76.3 (+5.8)
Florida 90.8 (+4.1) 84.6 (+5.3)88 52.7 (+6.9) 454 (+6.9) 59.5 (+6.7) 716 (+6.2)58
Georgia 94.1 (+2.8) 87.5 (+4.4) 82.1 (+4.9) 65.3 (+6.5) 66.0 (+6.6) 79.5 (+5.6)
Hawaii 94.2 (+3.5) 90.6 (+4.1) 729 (+8.0) 51.9 (+8.3) 58.7 (+8.3) 785 (+6.9)
Idaho 89.5 (+4.8) 79.0 (+6.6) 70.2 (+7.5) 452 (+8.6) 62.0 (+8.2)1F 66.9 (*7.7)
lllinois 90.8 (+3.3) 84.0 (+4.6) 69.4 (*5.2) 4238 (+5.5) 64.1 (+5.5) 71.8 (+5.2)
City of Chicago 90.6 (+4.5) 87.7 (+5.1) 77.3 (+6.1) 50.9 (+7.7) 68.3 (+7.4) 74.1 (+6.5)
Rest of state 90.8 (+4.2) 827 (+6.0) 66.6 (+6.8) 40.0 (+6.9) 62.6 (+7.0) 71.1 (*6.7)
Indiana 90.6 (+3.9) 82.2 (+5.5) 834 (+4.6) 50.5 (+6.7) 63.9 (+6.7) 70.1 (+6.3)
lowa 86.7 (+5.6)58 85.7 (+5.5) 69.4 (+6.6)Tt 48.8 (+7.3) 69.9 (+7.0) 77.1 (+6.4)
Kansas 91.0 (+4.4) 87.6 (+5.1) 77.7 (*+7.4) 60.8 (+8.2)tt 63.6 (+8.2) 79.7 (+6.1)
Kentucky 914 (+4.9) 87.2 (+5.6) 83.3 (+6.3) 485 (+8.6) 66.0 (+7.7) 80.6 (+6.5)1T
Louisiana 926 (+3.6) 84.2 (+5.1) 76.7 (+6.0)Tt 55.5 (+7.0) 68.9 (+6.9)tf 76.5 (+6.0)
Maine 90.3 (+4.0) 88.9 (+4.5) 68.8 (+6.2) 40.5 (+6.7)tt 59.4 (*+6.7)tt 76.6 (+5.6)
Maryland 95.2 (+2.6) 89.5 (+3.8) 75.1 (5.5) 55.5 (+6.1) 66.0 (+6.0)t1 78.0 (+5.4)1t
Prince George’s County 94.6 (+3.3) 87.5 (+£5.3) 81.9 (+5.6) 50.0 (x7.3) 68.5 (+£7.0) 76.9 (+6.3)
Rest of state 953 (+3.0) 89.9 (+4.5) 73.8 (+6.4) 56.6 (*7.1) 65.5 (+7.0) 78.2 (+6.3)
Massachusetts 93.1 (+4.8) 88.4 (+6.2) 70.0 (+7.3) 555 (*7.9) 80.0 (+6.4)tT 76.9 (+7.3)
Michigan 87.6 (+6.2) 81.7 (+6.7)88 79.7 (*6.7) 53.5 (+7.8) 63.7 (+7.6) 71.8 (+7.4)88
Minnesota 96.0 (+3.4) 86.7 (+6.1) 56.8 (+8.0) 52.6 (+8.0) 72.0 (+8.0) 74.9 (+6.9)
Mississippi 89.6 (+4.9) 80.8 (+6.4) 76.1 (+6.8) 42.6 (+7.8) 69.3 (+7.8)tt 713 (+7.3)
Missouri 88.2 (+4.0) 80.8 (+5.3) 729 (+5.8) 46.5 (+6.2) 62.7 (+6.2) 67.9 (+6.0)
Montana 87.8 (+5.2) 76.8 (+7.9) 81.1 (+5.9)tF 439 (+9.1) 59.8 (+8.8) 66.8 (+8.6)
Nebraska 953 (+3.5) 923 (+3.9) 77.5 6.1t 69.2 (+7.3) 75.5 (+7.2) 82.6 (+5.6)
Nevada 90.5 (+4.6) 75.2 (+8.0) 65.2 (+8.8) 52.8 (+8.9) 56.6 (+9.0) 66.0 (+8.5)
New Hampshire 92.0 (+4.1) 84.6 (+5.8) 70.7 (+6.9) 54.6 (*7.7) 74.2 (+6.8) 726 (+7.1)
New Jersey 91.3 (+3.5) 86.7 (+4.1) 473 +6.2)11 428 (+6.1) 56.3 (+6.2) 73.9 (+5.6)1f
New Mexico 93.1 (+3.6) 86.7 (+4.7)tt 64.0 (+7.6) 50.0 (+7.7) 729 (+6.6)t1 75.6 (+6.0)
New York 91.0 (+2.8) 82.6 (+3.9) 53.7 (#5.1) 41.9 (+5.1) 60.7 (+5.1)1f 65.1 (5.1)
City of New York 915 (+3.6) 83.2 (+5.4) 46.3 (7.4) 438 (+7.2) 60.5 (x7.2)tf 66.6 (+7.0)
Rest of state 90.6 (+4.3) 82.0 (+5.5) 61.0 (*7.0) 40.0 (+7.2) 60.9 (+7.2) 63.7 (+7.5)

See table footnotes on page 695.

prevalence of poverty among black children. AI/AN children
had lower coverage compared with white children for many
vaccines, which could not be explained by other, readily appar-
ent factors such as poverty or the introduction of the cellular
telephone sampling frame. Coverage among AI/AN children
decreased from 81.8% in 2010 to 72.7% in 2011 for >4 doses
of DTaP, and from 85.3% to 75.3% for >4 doses of PCV.
Because of a relatively small sample size for AI/AN children,
differences could be attributable to random variation in the
sample. Coverage among children in all other racial/ethnic
groups was similar to or higher than coverage among white
children for most vaccines.
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Vaccination coverage continues to vary across states.
Although coverage remains high nationally for many vaccines,
clusters of unvaccinated children in geographically localized
areas leave communities vulnerable to outbreaks of disease.
Fifteen states have MMR coverage below 90%. The recent
increases in measles outbreaks in the United States (8) under-
score the importance of maintaining uniformly high coverage
to protect from importation and transmission of disease.

The findings in this report are subject to at least four limita-
tions. First, this was the first year that the NIS used a dual-frame
sampling scheme that included landline and cellular telephone
households. Estimates might not be comparable with those from
previous years when surveys were conducted only via landline
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TABLE 3. (Continued) Estimated vaccination coverage for vaccination series (modified)* and selected individual vaccines among children
aged 19-35 months, by state and local area — National Immunization Survey, United States, 2011%

Vaccine series

MMR (=1 doses) DTaP (>4 doses) HepB (birth)$ HepA (=2 doses)T Rotavirus** (modified)
State/Area % (95% Cl) % (95% CI) % (95% Cl) % (95% CI) % (95% Cl) % (95% CI)
North Carolina 923 (#5.1) 81.3 (+7.5) 75.0 (+6.7) 40.8 (+7.6) 70.5 (+7.6) 733 (+7.7)
North Dakota 95.8 (*3.0) 89.7 (+4.8) 83.4 (+6.6) 63.0 (+9.0) 74.9 (+8.4) 835 (+6.4)
Ohio 93.3 (*+4.2) 85.2 (+7.3) 81.9 (+6.2) 44.7 (+8.2) 64.3 (+7.9) 76.4 (+8.3)
Oklahoma 94.0 (£3.3) 84.1 (+5.3) 70.9 (+6.8) 62.6 (*7.2) 57.6 (+7.4)tt 727 (+6.4)tt
Oregon 90.6 (+4.2) 76.6 (+7.8) 66.5 (*7.5) 56.6 (+8.0) 62.2 (+8.0) 65.2 (+8.1)
Pennsylvania 92.8 (*+2.7) 85.8 (+3.8) 72.8 (+5.0) 59.2 (+5.3) 76.6 (+4.5)tt 73.0 (+4.9)
Philadelphia County 93.1 (+4.0) 85.4 (+5.6) 75.6 (+6.3) 61.7 (*7.1) 68.9 (+7.0) 70.3 (+7.0)
Rest of state 92.8 (*3.1) 85.9 (+4.5) 72.2 (+5.9) 58.8 (+6.2) 78.0 (+5.2)1f 73.5 (+5.6)
Rhode Island 96.6 (+2.0) 845 (+5.4) 73.2 (*6.1) 493 (+6.9) 75.7 (+6.3) 76.7 (+5.8)
South Carolina 89.3 (+4.9) 79.5 (+6.1) 69.2 (*7.0) 426 (+7.5) 55.8 (+7.6) 69.8 (*7.0)
South Dakota 89.2 (+6.9) 75.8 (+9.7) 70.9 (+9.6) 29.3 (+7.9) NA NA
Tennessee 91.1 (*3.9) 81.9 (+5.8)58 61.9 (*7.1) 55.7 (+7.2) 71.1 (+6.6) 733 (+6.4)
Texas 94.3 (*1.7) 82.7 (#3.7) 78.6 (*+3.9)tt 60.2 (+4.6) 723 (+3.8)tt 749 (+3.9)
Bexar County 915 (+4.1) 77.0 (+6.3) 63.1 (6.9) 55.2 (*7.1) 69.1 (+6.6) 69.4 (+6.8)
City of Houston 953 (+2.9) 87.2 (+4.7) 79.6 (+5.8)1F 64.9 (£7.2) 65.6 (+8.0) 73.9 (£6.5)
Dallas County 90.8 (+4.3) 78.9 (+6.3) 829 (*+4.8)Tt 55.2 (+7.4) 62.7 (+7.3) 71.3 (+6.7)
El Paso County 92.8 (£4.1) 79.1 (+6.6) 80.5 (+6.1) 53.8 (£7.7) 728 (£7.0) 69.0 (£7.2)
Rest of state 95.1 (*+2.3) 83.1 (+5.3) 79.3 (+5.5) 60.9 (+6.6) 754 (+5.2)1f 76.6 (+5.6)
Utah 88.8 (+4.6) 82.0 (+5.6) 74.2 (+6.8) 55.6 (+7.3) 68.1 (+6.8) 70.3 (+6.7)
Vermont 95.3 (+2.3) 88.2 (+4.7) 23.1 (+5.8) 44.4 (*7.1) 65.7 (+6.8)Tt 734 (+6.2)
Virginia 89.0 (+5.2) 84.4 (+6.0) 64.4 (*7.9) 523 (+7.9) 754 (+6.5) 72.2 (+6.9)
Washington 89.3 (+4.4) 855 (+5.3) 71.7 (+6.5) 514 (+7.4) 67.7 (+6.7)tt 75.3 (+6.0)
West Virginia 85.8 (+4.3)88 78.4 (£5.1) 60.7 (*6.1) 56.0 (+6.2) 60.2 (x6.2)1f 67.0 (+5.9)
Wisconsin 94.9 (+2.7) 88.4 (+5.4) 74.5 (6.6)"t 48.5 (*7.7) 73.8 (£7.3) 79.2 (+6.5)
Wyoming 85.6 (9.1) 75.5 (+9.5) 70.8 (*7.3) 453 (+8.9)1t 52.2 (£9.2) 63.2 (+9.7)
U.S. Virgin Islands 73.6 (+5.2) 61.8 (+5.7) 78.6 (+4.7) 9.5+  (+3.4) 18.1 (+4.7) 46.3 (+5.8)

Abbreviations: Cl = confidence interval; MMR = measles, mumps, and rubella vaccine; DTaP/DT/DTP = diphtheria, tetanus toxoids, and acellular pertussis vaccine
(includes children who might have been vaccinated with diphtheria, tetanus toxoids, and pertussis vaccine [DTP] and diphtheria and tetanus toxoids vaccine [DT];
HepB = hepatitis B vaccine; HepA = hepatitis A vaccine; PCV = pneumococcal conjugate vaccine.

* Includes >4 doses DTaP/DT/DTP, >3 doses of poliovirus vaccine, >1 dose of any measles-containing vaccine, >3 doses of HepB, >1 dose of varicella vaccine, and >4

doses of PCV; Haemophilus influenza type B vaccine is excluded.

T Children in the 2011 National Immunization Survey were born during January 2008-May 2010.

51 or more doses of HepB administered between birth and age 3 days.
1 >2 doses HepA and measured among children aged 19-35 months.

** >2 or >3 doses of rotavirus vaccine, depending on product type received (>2 doses for Rotarix [RV1] and >3 doses for RotaTeq [RV5]).

1 Statistically significant increase in coverage compared with 2010 (p<0.05).
55 Statistically significant decrease in coverage compared with 2010 (p<0.05).

telephone. Although differences between national landline and
dual-frame estimates for specific vaccines in the 2011 NIS were
small, with absolute magnitude <1%, larger variations were
observed for state-specific coverage estimates. Comparisons of
2011 estimates with those of previous years at the state level
should be interpreted with caution. Second, underestimates of
vaccination coverage might have resulted from the exclusive use
of provider-reported vaccination histories because completeness
of these records is unknown, and estimates might have been
biased upwards or downwards if coverage among children for
whom provider records were not returned differed from coverage
among children with adequate provider data. Third, bias result-
ing from nonresponse and exclusion of households without tele-
phone service might persist after weighting adjustments. Finally,
although national coverage estimates are precise, estimates for

state and local areas should be interpreted with caution because
of smaller sample sizes and wider confidence intervals.

Most vaccine-preventable diseases have declined to histori-
cally low levels in the United States as a result of high vacci-
nation coverage among preschool-aged children (7). Careful
monitoring of coverage levels overall and in subpopulations
(e.g., by race/ethnicity and by geographic area) is important
to ensure that all children remain adequately protected. Many
states can supplement NIS estimates with use of immunization
information systems to track vaccination coverage at the com-
munity level. The results of the 2011 NIS indicate that coverage
among young children has remained stable for vaccines with
long-standing recommendations and continues to increase for
more recently recommended vaccines. CDC encourages the
use of evidence-based methods for improving and sustaining
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coverage, including components such as parent and provider
reminders, reducing out-of-pocket costs, standing orders, home
visits to vulnerable populations, vaccination requirements for
child care centers, use of immunization information systems,
and vaccination programs in child care centers and Special
Supplemental Nutrition Program for Women, Infants, and
Children (WIC) settingsﬁTJr (9). Health insurance reforms
of the Affordable Care Act require health plans to cover rec-
ommended immunizations without cost to the enrollee when
administered by an in-network provider (10).

111 Additional information about WIC is available ac htep://www.fns.usda.gov/wic.
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Prevalence of Cholesterol Screening and High Blood Cholesterol
Among Adults — United States, 2005, 2007, and 2009

High blood cholesterol is a leading risk factor in the devel-
opment of atherosclerosis and coronary heart disease (CHD)
(1,2). The risks associated with high blood cholesterol can
be reduced by screening and early intervention (3). Current
clinical practice guidelines provide evidenced-based standards
for detection, treatment, and control of high blood cholesterol
(4). Healthy People 2020 monitors national progress related to
screening and controlling high blood cholesterol through the
National Health Interview Survey and the National Health
and Nutrition Examination Survey (NHANES). State-level
estimates of self-reported cholesterol screening and high blood
cholesterol prevalence are available using Behavioral Risk
Factor Surveillance System (BRESS) data. To assess recent
trends in the percentage of adults aged >18 years who had been
screened for high blood cholesterol during the preceding 5
years, and the percentage among those who had been screened
within the previous 5 years and who were ever told they had
high blood cholesterol, CDC analyzed BRESS data from 2005,
2007, and 2009. The results of that analysis showed that the
percentage of adults reporting having been screened for high
blood cholesterol within the preceding 5 years increased over-
all from 72.7% in 2005 to 76.0% in 2009. In addition, the
percentage who had ever been told they had high cholesterol
increased from 33.2% to 35.0%. Both self-reported screening
and high cholesterol varied by state and sociodemographic
subgroup. To reach the Healthy People 2020 target for choles-
terol screening, public health practitioners should emphasize
the importance of screening, especially among younger adults,
men, Hispanics, and persons with lower levels of education.

BRESS is a state-based, random-digit—dialed telephone survey
conducted annually since 1984 with assistance from CDC. The
survey is conducted among noninstitutionalized, U.S. adult
civilians aged >18 years. Cholesterol questions have been asked
in odd-numbered years. In 2005, 2007, and 2009, three ques-
tions were asked: “Have you ever had your blood cholesterol
checked?” “About how long has it been since you last had your
blood cholesterol checked?” and “Have you ever been told by
a doctor, nurse, or other health professional that your blood
cholesterol is high?” Median response rates were 51.1%, 50.6%,
and 52.5% in 2005, 2007, and 2009, respectively.

The percentages of respondents who reported being screened
for cholesterol during the preceding 5 years were calculated,
and general comparisons were made with the target for Healthy

People 2020 objective HDS-6.* Because measured blood
cholesterol is not available in BRESS, direct comparison of
results could not be made with two other Healthy People 2020
objectives that are based on measured results from NHANES
(HDS-7, reduce the proportion of adults with high total blood
cholesterol levels of >240 mg/dL; and HDS-8, reduce the
mean total blood cholesterol levels among adults). However,
self-reported health-care provider diagnosis of high blood cho-
lesterol has been used previously to monitor prevalence of high
blood cholesterol nationally and at the state level (5). Therefore,
this report provides an update of the percentage of respondents
who were ever told they had high blood cholesterol among
those who had been screened within the preceding 5 years.

Data were analyzed by age group (18-44, 45-64, and
265 years), sex, race/ethnicity (white, black, Hispanic, Asian/
Pacific Islander, and American Indian/Alaskan Native®), and
education (less than high school diploma, high school diploma,
some college, college degree or higher). All reported percentages
were age-standardized using the 2000 U.S. standard projected
population, distribution no. 8 (6), except for age groups, for
which age-specific percentages were reported. Linear trends
across survey periods were assessed using orthogonal polyno-
mial coefficients, and results with a p-value <0.05 were consid-
ered significant. The total number of respondents ranged from
356,112 in 2005 to 432,607 in 2009. State-specific (including
the District of Columbia [DC]) sample sizes ranged from 2,432
(Alaska, 2009) to 39,549 (Florida, 2007).

From 2005 to 2009, the overall percentage of adults screened
for high blood cholesterol during the preceding 5 years
increased from 72.7% to 76.0% (Table 1). Increases in the
percentage of persons screened for high blood cholesterol were
observed across all age, sex, racial/ethnic, and education cat-
egories. The percentage of respondents screened for high blood
cholesterol in 2009 was significantly higher among persons
aged 45—64 years (88.8%) and 265 years (94.7%) than 18-44
years (63.2%); women (77.6%) compared with men (74.5%);
blacks (77.6%), whites (77.3%), and Asian/Pacific Islanders
(77.2%) compared with Hispanics (69.2%); and those with
some college (77.5%) and a college degree or higher (83.0%)
compared with those with a high school diploma (71.0%) and
less than a high school diploma (61.4%).

*Available at http://www.healthypeople.gov/2020/topicsobjectives2020/
objectiveslist.aspx?topicld=21.

T Persons identified as Hispanic might be of any race. Persons identified as white,
black, Asian/Pacific Islander, or American Indian/Alaska Native are all non-
Hispanic. The five racial/ethnic categories are mutually exclusive.
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TABLE 1. Age-specific and age-adjusted* percentage of adults aged =18 years who had been screened for high blood cholesterol during the
preceding 5 years by sex, race/ethnicity, and state of residence — Behavioral Risk Factor Surveillance System, United States, 2005, 2007, and 2009

2005

2007 2009

% change p-value
from 2005  for linear
Characteristic % (95% Cl) % (95% ClI) % (95% CI) to 2009 trend
Total 72.7 (72.4-73.1) 74.7 (74.4-75.1) 76.0 (75.7-76.3) 4.5 <0.001
Age group (yrs)t
18-44 58.6 (58.1-59.1) 62.1 (61.5-62.7) 63.2 (62.6-63.8) 7.8 <0.001
45-64 86.2 (85.8-86.6) 87.7 (87.4-88.0) 88.8 (88.5-89.1) 3.0 <0.001
>65 92.8 (92.4-93.2) 93.8 (93.5-94.1) 94.7 (94.5-95.9) 2.0 <0.001
Sex
Men 71.0 (70.5-71.5) 73.1 (72.6-73.6) 74.5 (74.0-74.9) 49 <0.001
Women 74.6 (74.2-74.9) 76.4 (76.0-76.8) 77.6 (77.2-78.0) 4.0 <0.001
Race/Ethnicity$
White 74.7 (74.4-75.0) 76.5 (76.1-76.8) 77.3 (77.0-77.7) 3.5 <0.001
Black 75.5 (74.6-76.5) 76.8 (75.7-77.8) 77.6 (76.6-78.7) 2.8 0.004
Hispanic 62.3 (61.2-63.5) 65.1 (64.0-66.2) 69.2 (68.2-70.1) 1.1 <0.001
Asian/Pacific Islander 72.2 (69.8-74.5) 76.5 (74.1-78.8) 77.2 (75.3-79.1) 6.9 0.001
American Indian/Alaska Native 68.4 (65.5-71.1) 74.0 (71.1-76.8) 73.6 (70.9-76.1) 7.6 0.007
Education
Less than high school diploma 57.1 (56.0-58.3) 58.5 (57.3-59.7) 614 (60.3-62.5) 7.5 <0.001
High school diploma 68.9 (68.3-69.5) 70.6 (70.0-71.2) 71.0 (70.4-71.6) 3.0 <0.001
Some college 751 (74.6-75.7) 76.8 (76.2-77.4) 77.5 (77.0-78.1) 3.2 <0.001
College degree or higher 80.1 (79.5-80.7) 81.8 (81.1-82.4) 83.0 (82.3-83.5) 3.6 <0.001
State
Alabama 72.0 (69.8-74.0) 75.8 (74.1-77.5) 75.8 (73.9-77.6) 5.3 0.007
Alaska 68.3 (65.7-70.7) 71.7 (69.0-74.3) 714 (68.5-74.1) 4.6 0.099
Arizona 66.1 (63.5-68.7) 70.7 (67.6-73.6) 723 (69.7-74.6) 9.2 <0.001
Arkansas 66.6 (65.0-68.1) 68.9 (67.3-70.6) 71.6 (69.0-74.1) 7.6 <0.001
California 723 (70.9-73.8) 75.0 (73.4-76.5) 74.7 (73.7-75.7) 33 0.008
Colorado 71.2 (69.9-72.5) 73.6 (72.5-74.7) 75.2 (73.8-76.4) 5.5 <0.001
Connecticut 78.0 (76.2-79.8) 79.7 (78.1-81.2) 80.4 (78.6-82.2) 3.1 0.062
Delaware 77.9 (76.0-79.6) 79.4 (77.1-81.5) 80.2 (78.1-82.2) 3.0 0.089
District of Columbia 79.7 (77.8-81.5) 83.9 (82.0-85.8) 84.5 (82.3-86.4) 6.0 <0.001
Florida 743 (72.7-75.8) 75.6 (74.3-76.8) 78.8 (76.9-80.6) 6.1 <0.001
Georgia 753 (73.6-76.9) 78.9 (77.2-80.4) 77.0 (74.9-79.1) 2.3 0.193
Hawaii 71.6 (70.1-73.1) 72.9 (71.3-74.4) 75.0 (73.3-76.6) 4.7 0.003
Idaho 66.2 (64.6-67.7) 66.0 (64.2-67.7) 67.7 (65.7-69.6) 2.3 0.242
lllinois 711 (69.5-72.7) 73.3 (71.6-75.0) 75.0 (73.4-76.7) 5.5 <0.001
Indiana 70.7 (69.3-72.1) 72.5 (70.9-74.2) 74.3 (72.8-75.8) 5.1 <0.001
lowa 70.6 (69.0-72.2) 70.7 (69.1-72.3) 73.5 (71.8-75.1) 4.0 0.017
Kansas 69.6 (67.4-70.8) 714 (70.0-72.7) 73.7 (72.7-74.6) 5.8 <0.001
Kentucky 73.1 (71.5-74.7) 73.6 (71.5-75.5) 75.7 (73.8-77.6) 3.5 0.043

See table footnotes on page 699.

By state, in 2009, the percentage of respondents screened for
high blood cholesterol ranged from 67.7% in Idaho to 84.5%
in DC. From 2005 to 2009, the percentage increased signifi-
cantly in most states; two states (Missouri and South Carolina)
showed a decreased percentage of respondents screened, but
neither difference was statistically significant. Sixteen states
showed no significant change in the percentage screened. In
general, prevalence of cholesterol screening was higher among
residents of eastern states than western states (Figure).

Among respondents who had been screened for high blood
cholesterol within the previous 5 years, the percentage who
reported being told by a health-care provider that their blood
cholesterol was high increased from 33.2% in 2005 to 35.0% in
2009 (Table 2). Increases were observed across all age, sex, and
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education categories and among whites, blacks, and Hispanics.
The prevalence of high blood cholesterol was significantly
higher among persons aged >65 years (54.4%) than 18—44 years
(23.7%) and 45-64 years (46.1%); men (37.5%) compared with
women (32.6%); Hispanics (36.3%) and Asian/Pacific Islanders
(37.5%) compared with blacks (33.1%); and those with less
than a high school diploma (39.9%) compared with those with
some college (35.2%) and a college degree or higher (33.2%).

By state, in 2009, the prevalence of self-reported high blood
cholesterol ranged from 30.5% in New Mexico to 38.8% in
Texas. From 2005 to 2009, approximately one third of states
showed a significant increase. Certain states showed decreased
prevalence, but none of the decreases were statistically signifi-

cant (Table 2, Figure).
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TABLE 1. (Continued) Age-specific and age-adjusted* percentage of adults aged >18 years who had been screened for high blood cholesterol
during the preceding 5 years by sex, race/ethnicity, and state of residence — Behavioral Risk Factor Surveillance System, United States, 2005,

2007, and 2009
2005 2007 2009 % change p value
from 2005  for linear
Characteristic % (95% ClI) % (95% ClI) % (95% Cl) to 2009 trend

Louisiana 73.8 (71.7-75.7) 73.0 (71.5-74.5) 754 (73.8-76.9) 23 0.191
Maine 76.7 (74.9-78.5) 79.2 (77.7-80.7) 79.7 (78.1-81.2) 3.9 0.013
Maryland 78.6 (77.3-79.9) 79.2 (77.7-80.6) 82.0 (80.4-83.4) 4.2 <0.001
Massachusetts 78.2 (76.8-79.4) 82.2 (81.2-83.2) 824 (81.1-83.7) 55 <0.001
Michigan 75.1 (74.1-76.1) 774 (75.9-78.7) 78.7 (77.3-80.0) 4.7 <0.001
Minnesota 749 (72.8-76.8) 75.8 (74.1-77.5) 76.1 (74.3-77.8) 1.6 0.374
Mississippi 69.8 (68.0-71.5) 725 (71.0-74.0) 73.1 (71.6-74.5) 4.7 0.005
Missouri 72.0 (70.1-73.8) 724 (70.5-74.2) 71.0 (68.8-73.1) -1.3 0.504
Montana 66.6 (64.8-68.4) 69.0 (67.3-70.8) 69.0 (67.2-70.8) 3.6 0.066
Nebraska 70.2 (68.7-71.6) 72.0 (70.0-73.9) 714 (69.6-73.2) 1.8 0.274
Nevada 66.0 (63.5-68.5) 69.8 (67.5-71.9) 73.1 (70.4-75.6) 10.6 <0.001
New Hampshire 79.0 (77.5-80.4) 77.9 (76.3-79.4) 80.2 (78.3-80.2) 1.5 0.327
New Jersey 76.2 (75.1-77.3) 78.4 (76.6-80.1) 80.9 (79.4-82.3) 6.1 <0.001
New Mexico 66.4 (64.8-68.0) 68.1 (66.4-69.7) 70.8 (69.2-72.4) 6.7 <0.001
New York 76.7 (75.3-78.0) 78.5 (76.9-80.1) 80.8 (79.2-82.4) 5.4 <0.001
North Carolina 714 (70.5-72.4) 77.0 (75.8-78.2) 76.9 (75.3-78.4) 7.7 <0.001
North Dakota 70.9 (69.2-72.5) 714 (69.7-73.2) 74.9 (73.1-76.7) 57 0.001
Ohio 71.8 (70.1-73.5) 72.2 (70.8-73.4) 75.0 (73.4-76.6) 4.4 0.008
Oklahoma 70.3 (68.8-71.7) 69.2 (67.8-70.7) 72.2 (70.6-73.8) 2.8 0.068
Oregon 67.0 (66.0-68.1) 69.0 (67.2-70.8) 71.7 (69.4-73.8) 6.9 <0.001
Pennsylvania 73.2 (72.0-74.4) 75.0 (73.5-76.5) 76.4 (74.9-77.9) 4.4 0.001
Rhode Island 79.7 (77.9-81.4) 79.6 (77.7-81.5) 82.5 (80.8-84.2) 3.6 0.021
South Carolina 77.9 (76.7-79.0) 77.3 (75.9-78.7) 76.5 (74.8-78.2) -1.7 0.212
South Dakota 69.9 (68.4-71.3) 71.8 (70.1-73.4) 72.0 (70.1-73.8) 3.1 0.075
Tennessee 75.4 (73.3-77.3) 77.0 (74.8-79.1) 78.6 (76.4-80.7) 4.3 0.029
Texas 66.9 (65.4-68.3) 70.0 (68.9-71.2) 713 (69.7-72.9) 6.6 <0.001
Utah 66.1 (64.6-67.6) 68.7 (67.0-70.3) 70.0 (68.7-71.2) 5.8 <0.001
Vermont 744 (73.0-75.7) 74.3 (72.8-75.7) 75.2 (73.5-76.8) 1.1 0.428
Virginia 77.4 (75.7-79.0) 779 (76.0-79.7) 79.8 (77.7-81.8) 3.2 0.067
Washington 70.7 (69.9-71.5) 72.2 (71.4-73.0) 713 (70.3-72.3) 0.9 0.336
West Virginia 741 (72.2-75.9) 75.2 (73.4-76.9) 77.6 (75.8-79.3) 4.7 0.008
Wisconsin 71.7 (70.1-73.3) 75.7 (73.9-77.3) 75.6 (73.4-77.8) 5.5 0.005
Wyoming 72.9 (71.3-74.3) 71.9 (70.4-73.4) 73.8 (72.0-75.5) 1.3 0.423

Abbreviation: Cl = confidence interval.
* Age-adjusted to the 2000 U.S. standard population; weighted estimates.
T Not age-adjusted.

$ Persons identified as Hispanic might be of any race. Persons identified as white, black, Asian/Pacific Islander, or American Indian/Alaska Native are all non-Hispanic.

The five racial/ethnic categories are mutually exclusive.

Reported by

Jing Fang, MD, Carma Ayala, PhD, Fleetwood Loustalot, PhD,
Shifan Dai, MD, Div for Heart Disease and Stroke Prevention,
National Center for Chronic Disease Prevention and Health
Promotion, CDC. Corresponding contributor: Jing Fang,
Jfang@cde.gov, 770-488-5142.

Editorial Note

The results presented in this report show that during 2005—
2009, the national and state-specific age-standardized percent-
ages of adult respondents who had been screened for cholesterol
during the preceding 5 years increased significantly. Also, the
percentage of respondents who had been screened and who
were ever told that they had high blood cholesterol increased
overall and in many states. Differences in the prevalence of

self-reported screening in the preceding 5 years and prevalences
of self-reported high blood cholesterol were found among states
and sociodemographic subgroups.

In 2005, using BRESS data, CDC reported trends in choles-
terol screening and prevalence of high blood cholesterol among
adults, with a significant increase in both measures from 1991
to 2003 (5). Similar to those findings, this report shows that
from 2005 to 2009 the prevalence of respondents screened and
the prevalence of self-reported high blood cholesterol increased.
These results indicate that screening for high blood cholesterol
was lowest among those aged 18—44 years, Hispanics, and those
with lower levels of education.

The finding of increasing self-reported high blood cholesterol
might be attributable to increasing awareness of the health risks
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TABLE 2. Age-specific and age-adjusted* percentage of adults aged =18 years who had ever been screened for cholesterol and were told by a
health-care provider that they had high blood cholesterol, by sex, race/ethnicity, and state of residence — Behavioral Risk Factor Surveillance

System, United States, 2005, 2007, and 2009

2005 2007 2009 % change p-value
from 2005  for linear
Characteristic % (95% ClI) % (95% ClI) % (95% Cl) to 2009 trend
Total 33.2 (32.8-33.6) 343 (33.9-34.6) 35.0 (34.6-35.4) 5.4 <0.001
Age group (yrs)t
18-44 21.8 (21.2-22.3) 229 (22.3-23.5) 23.7 (23.1-24.3) 8.7 <0.001
45-64 447 (44.1-45.3) 45.8 (45.3-46.3) 46.1 (45.7-46.5) 3.1 <0.001
>65 52.0 (51.3-52.7) 539 (53.3-54.5) 54.4 (53.9-54.9) 4.6 <0.001
Sex
Men 34.9 (34.4-35.5) 36.9 (36.2-37.5) 37.5 (37.0-38.1) 7.4 <0.001
Women 315 (31.1-32.0) 31.8 (31.4-32.3) 326 (32.1-33.0) 3.5 0.001
Race/Ethnicity$
White 333 (33.0-33.7) 345 (34.1-34.9) 348 (34.4-35.2) 4.5 <0.001
Black 30.7 (29.5-31.9) 32.0 (30.9-33.0) 33.1 (32.0-34.3) 7.8 0.004
Hispanic 34.0 (32.5-35.6) 346 (33.2-36.1) 36.3 (35.1-37.5) 6.8 0.020
Asian/Pacific Islander 34.7 (31.8-37.8) 33.0 (29.7-36.5) 37.5 (35.0-40.0) 8.1 0.172
American Indian/Alaska Native 31.1 (27.6-34.7) 34.0 (31.1-36.9) 34.0 (31.2-37.0) 9.3 0.202
Education
Less than high school diploma 375 (35.8-39.2) 38.6 (37.0-40.2) 399 (38.5-41.3) 6.4 0.035
High school diploma 344 (33.7-35.2) 36.1 (35.4-36.9) 36.8 (36.1-37.5) 7.0 <0.001
Some college 333 (32.6-33.9) 34.1 (33.4-34.8) 35.2 (34.5-35.8) 57 <0.001
College degree or higher 31.8 (31.1-32.5) 32.7 (31.9-33.5) 33.2 (32.5-33.9) 4.4 0.005
State
Alabama 35.0 (32.6-37.5) 357 (33.8-37.7) 35.0 (32.9-37.1) -0.1 0.989
Alaska 30.6 (27.9-33.4) 35.0 (31.5-38.7) 329 (29.8-36.2) 7.5 0.286
Arizona 30.1 (27.6-32.7) 36.7 (32.8-40.8) 36.8 (33.4-40.3) 22.2 0.002
Arkansas 33.1 (31.4-34.9) 353 (33.5-37.1) 332 (31.0-35.5) 0.4 0.930
California 333 (31.5-35.1) 32.6 (30.7-34.5) 34.2 (33.1-35.4) 2.8 0.385
Colorado 315 (29.9-33.2) 31.6 (30.4-32.7) 339 (32.3-35.6) 7.6 0.043
Connecticut 31.5 (29.5-33.5) 352 (33.2-37.2) 35.0 (32.7-37.3) 1.1 0.024
Delaware 35.7 (33.5-37.9) 34.5 (32.5-36.6) 33.8 (31.8-35.9) -5.3 0.213
District of Columbia 31.3 (29.2-33.6) 347 (32.4-37.1) 337 (31.7-35.8) 7.5 0.121
Florida 354 (33.7-37.2) 335 (31.9-35.0) 34.2 (32.5-36.1) -3.3 0.357
Georgia 30.5 (28.7-32.3) 36.2 (34.5-38.0) 35.2 (32.9-37.5) 15.3 0.002
Hawaii 31.9 (29.9-33.9) 31.8 (29.9-33.6) 359 (33.8-38.1) 12.6 0.008
Idaho 32.7 (31.0-34.5) 33.7 (31.9-35.6) 334 (31.4-35.4) 19 0.643
Illinois 337 (31.9-35.6) 33.0 (31.2-34.9) 35.0 (33.1-36.9) 37 0.367
Indiana 34.9 (33.2-36.6) 343 (32.5-36.2) 36.5 (34.8-38.2) 4.6 0.186
lowa 324 (30.6-34.3) 32.7 (31.0-34.5) 336 (31.7-35.5) 3.8 0.371
Kansas 30.8 (29.4-32.2) 334 (31.8-35.1) 352 (34.0-36.3) 14.1 <0.001

See table footnotes on page 701.

posed by high blood cholesterol or increasing prevalence of
high blood cholesterol among adults ever screened, or both. A
recent report using nationally representative data revealed that
from 1999-2000 to 2009-2010, the prevalence of high total
serum cholesterol (2240 mg/dL) among the U.S. population
aged >20 years with measured serum cholesterol levels declined
from 18.3% to 13.4% (7). This suggests that the increasing
prevalence of self-reported high blood cholesterol was more
likely a result of improved awareness of the risks of high blood
cholesterol than an actual increase in the prevalence of high
blood cholesterol.

The findings in this report are subject to at least three limi-
tations. First, BRESS includes only the noninstitutionalized
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U.S. population and, during 2005-2009, did not include
households with no telephone or only cellular telephones.
Second, BRESS data are self-reported. Because no measure-
ment of blood cholesterol is taken with BRESS, self-reported
high blood cholesterol cannot be substantiated, and treatment
and control cannot be assessed. Third, median response rates
were <55% in all 3 years. However, despite these limitations,
BRESS is a large, population-based survey that provides the
only state-level assessment of high blood cholesterol screening
and prevalence every 2 years.

Early detection of high blood cholesterol through screening
is the first important step to treatment and reducing the risk

for heart attack and stroke (4). To reach high blood cholesterol
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TABLE 2. (Continued) Age-specific and age-adjusted* percentage of adults aged >18 years who had ever been screened for cholesterol and were
told by a health-care provider that they had high blood cholesterol, by sex, race/ethnicity, and state of residence — Behavioral Risk Factor

Surveillance System, United States, 2005, 2007, and 2009

2005 2007 2009 % change p-value
from 2005  for linear
Characteristic % (95% ClI) % (95% ClI) % (95% Cl) to 2009 trend
Kentucky 35.2 (33.4-37.1) 35.0 (33.1-37.0) 379 (35.9-39.9) 7.6 0.056
Louisiana 27.8 (25.8-30.0) 31.6 (29.7-33.6) 33.1 (31.6-34.7) 19.1 <0.001
Maine 32.9 (31.0-34.9) 36.8 (34.9-38.8) 34.0 (32.6-35.4) 3.2 0.382
Maryland 31.7 (30.2-33.2) 34.8 (33.1-36.5) 357 (33.9-37.5) 12.6 <0.001
Massachusetts 335 (31.8-35.3) 33.2 (32.1-34.2) 333 (31.8-34.9) -0.6 0.864
Michigan 358 (34.6-37.0) 36.5 (34.9-38.2) 34.7 (33.3-36.2) -29 0.274
Minnesota 30.7 (28.5-33.0) 29.4 (27.7-31.2) 32.0 (29.6-34.5) 43 0.430
Mississippi 34.6 (32.6-36.5) 34.7 (33.1-36.4) 36.8 (35.4-38.3) 6.5 0.070
Missouri 355 (33.1-38.0) 36.1 (33.6-38.7) 33.2 (31.2-35.3) -6.4 0.167
Montana 30.6 (28.5-32.7) 30.5 (28.6-32.5) 323 (30.2-34.4) 5.5 0.270
Nebraska 32.2 (30.5-33.9) 329 (30.9-34.9) 32.7 (31.2-34.4) 1.8 0.626
Nevada 349 (32.2-37.8) 34.1 (31.7-36.6) 35.2 (32.3-38.2) 0.8 0.889
New Hampshire 32.7 (31.1-34.3) 354 (33.4-37.5) 35.7 (33.5-38.0) 9.4 0.031
New Jersey 34.1 (32.9-35.3) 36.2 (34.1-38.2) 344 (32.9-35.9) 0.9 0.763
New Mexico 27.3 (25.6-29.1) 30.6 (28.9-32.2) 30.5 (39.0-32.1) 11.8 0.008
New York 33.2 (31.6-34.8) 35.2 (33.4-37.1) 36.1 (34.3-37.9) 8.7 0.019
North Carolina 332 (32.1-34.3) 36.5 (35.1-38.0) 36.3 (34.7-37.9) 9.2 0.002
North Dakota 314 (29.5-33.5) 324 (30.5-34.3) 31.2 (29.4-33.0) -0.8 0.847
Ohio 327 (30.9-34.6) 355 (34.0-37.0) 36.4 (34.5-38.3) 11.2 0.007
Oklahoma 343 (32.7-35.9) 36.0 (34.4-37.6) 35.6 (34.0-37.2) 3.8 0.259
Oregon 325 (31.3-33.8) 334 (31.6-35.3) 31.8 (29.4-34.3) -2.2 0.610
Pennsylvania 33.6 (32.0-35.2) 35.1 (33.5-36.7) 35.0 (33.3-36.7) 4.4 0.224
Rhode Island 31.7 (29.9-33.5) 34.9 (32.9-37.0) 33.1 (31.4-34.9) 4.6 0.249
South Carolina 344 (33.0-35.8) 354 (34.0-36.8) 384 (36.2-40.6) 11.6 0.003
South Dakota 304 (28.9-32.0) 30.8 (29.0-32.7) 31.8 (29.8-34.0) 4.7 0.283
Tennessee 30.5 (28.6-32.5) 32.1 (29.5-34.8) 30.6 (28.3-32.9) 0.3 0.954
Texas 32.0 (30.4-33.6) 36.0 (34.7-37.3) 38.8 (36.7-40.9) 21.2 <0.001
Utah 32.2 (30.4-34.1) 323 (30.5-34.3) 32.7 (31.4-34.2) 1.7 0.636
Vermont 31.8 (30.3-33.5) 324 (30.1-34.8) 319 (30.2-33.6) 0.1 0.979
Virginia 34.7 (32.8-36.5) 34.2 (32.1-36.3) 35.0 (32.5-37.6) 1.0 0.820
Washington 338 (32.8-34.7) 338 (32.8-34.7) 34.8 (33.7-35.9) 3.1 0.162
West Virginia 355 (33.5-37.5) 37.2 (35.2-39.2) 34.6 (32.6-36.5) -2.6 0.519
Wisconsin 32.7 (30.8-34.7) 31.7 (30.1-33.4) 32.8 (30.6-35.2) 0.3 0.948
Wyoming 324 (30.8-34.1) 343 (32.4-36.1) 32.7 (31.0-34.4) 0.9 0.804

Abbreviation: Cl = confidence interval.
* Age-adjusted to the 2000 U.S. standard population; weighted estimates.
T Not age-adjusted.

§ Persons identified as Hispanic might be of any race. Persons identified as white, black, Asian/Pacific Islander, or American Indian/Alaska Native are all non-Hispanic.

The five racial/ethnic categories are mutually exclusive.

screening targets, public health practitioners, health-care pro-
viders, and educators should emphasize cholesterol screening,
especially for young adults, men, Hispanics, and those with
lower levels of education.

A wide variety of community and medical treatment activi-
ties address cholesterol screening and treatment. For example,
CDC’s National Heart Disease and Stroke Prevention pro-
grams support states implementing evidence-based practices
in community and clinical settings, specifically highlighting
cholesterol control within communities (8). Therapeutic
lifestyle changes are an important approach that incorporates
a low-fat, high-fiber diet and physical activity on most days
(9). If cholesterol-lowering drugs are needed, they are used

together with therapeutic lifestyle changes. The National
Cholesterol Education Program provides evidenced-based
resources and recommendations to health-care providers, and
new guidelines for cholesterol are currently being developed
(4). Healthy People 2020 objectives aim to increase awareness
of current cholesterol recommendations and provide targets for
stakeholders. The Million Hearts initiative, a federal/private
partnership, is a recent, innovative alignment and coordination
of clinical and community activities targeting leading causes of
cardiovascular disease morbidity and mortality, including high
blood cholesterol (10). These and other community and clini-
cal activities are important measures to combat the deleterious

effects of high blood cholesterol.
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FIGURE. Age-adjusted* percentage of adults aged =18 years who
had been screened for high blood cholesterol during the preceding
5 years and percentage who had ever been screened for cholesterol
and were told by a health-care provider that they had high blood
cholesterol — Behavioral Risk Factor Surveillance System, United

States, 2009

Screened during preceding 5 years

W 79.8%-84.5%
W 76.1%-79.7%
@ 74.9%-75.8%
O 70.2%-74.7%
[ 66.7%-71.7%

Ever screened and told they had high cholesterol

B 35.9%-38.8%
Bl 35.0%-35.7%
[ 33.7%-34.8%
[ 32.7%-33.6%
[] 30.5%-32.3%

* Age-adjusted to the 2000 U.S. standard population; weighted estimates.
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What is already known on this topic?

Cholesterol is a major risk factor for cardiovascular disease. In
2003, the percentage of adults who had their cholesterol

screened during the preceding 5 years was 73.1%. Among those
who had a cholesterol screening, 31.1% reported ever being
told they had high cholesterol. The prevalence of cholesterol
screening has been reported as higher among the elderly,
women, whites, and blacks.

What is added by this report?

Behavioral Risk Factor Surveillance System data indicate that
cholesterol screening increased from 72.7% in 2005 to 76.0% in 2009,
whereas the percentage of those screened who reported being told
they had high cholesterol increased from 33.2% to 35.0%. Previously
identified demographic disparities persist.

What are the implications for public health practice?

Nationally, the percentage of adults screened for high choles-
terol during the preceding 5 years remains lower than the
Healthy People 2020 target of 82.1%, and the percentage of
those tested reporting being told they had high cholesterol has
increased. The overall and state-specific findings in this report
can be used to assess current national and state trends and
target resources toward at-risk populations.

References

. Khot UN, Khot MB, Bajzer CT, et al. Prevalence of conventional risk factors
in patients with coronary heart disease. JAMA 2003;290:898-904.

. Achenbach S, Moselewski E Ropers D, et al. Detection of calcified and
noncalcified coronary atherosclerotic plaque by contrast-enhanced,
submillimeter multidetector spiral computed tomography: a segment-based
comparison with intravascular ultrasound. Circulation 2004;9:14-7.

. Pignone MP, Phillips CJ, Lannon CM, et al. Screening for lipid disorders:
systematic evidence reviews, no. 4. Rockville, MD: Agency for Healthcare
Research and Quality; 2001. Available at hetp://www.ncbi.nlm.nih.gov/
books/nbk42635. Accessed August 31, 2012.

4. Grundy SM, Cleeman JI, Merz C, et al. Implications of recent clinical

trials for the National Cholesterol Education Program Adult Treatment
Panel III Guidelines. Circulation 2004;110:227-39.

. CDC. Trends in cholesterol screening and awareness of high blood
cholesterol—United States, 1991-2003. MMWR 2005;54:865-70.

6. Klein RJ, Schoenborn CA. Age adjustment using the 2000 projected

U.S. population. Healthy People 2010 Stat Notes 2001;(20):1-10.

7. Carroll MD, Kit BK, Lacher DA. Total and high-density lipoprotein

cholesterol in adults: National Health and Nutrition Examination Survey,
2009-2010. NCHS data brief no 92. Hyattsville, MD: US Department
of Health and Human Services, CDC, National Center for Health
Statistics; 2012. Available at hetp://www.cdc.gov/nchs/data/databriefs/
db92.htm. Accessed August 31, 2012.

8. CDC. CDC National Heart Disease and Stroke Prevention Program.

Atlanta, GA: US Department of Health and Human Services, CDC;
2012. Available at htep://www.cdc.gov/dhdsp/programs/nhdsp_
program/goals.htm. Accessed August 31, 2012.

9. National Heart, Lung, and Blood Institute. Your guide to lowering your

cholesterol with TLC: therapeutic lifestyle changes. Bethesda, MD: US
Department of Health and Human Services, National Institutes of Health,
National Heart, Lung, and Blood Institute; 2005. http://www.nhlbi.nih.
gov/health/public/heart/chol/chol_tlc.pdf. Accessed August 31, 2012.

10. CDC. Million Hearts: strategies to reduce the prevalence of leading cardio-

vascular disease risk factors—United States. MMWR 2011;60:1248-51.



Morbidity and Mortality Weekly Report

Vital Signs: Awareness and Treatment of Uncontrolled Hypertension
Among Adults — United States, 2003-2010

On September 4, 2012, this report was posted as an MMWR Early Release on the MMWR website (http://wwuw.cde.gov/mmwr).

Abstract

Background: Hypertension is a leading risk factor for cardiovascular disease and a significant cause of morbidity and
mortality. This report uses data from the National Health and Nutrition Examination Survey (NHANES) to examine
awareness and pharmacologic treatment of uncontrolled hypertension among U.S. adults with hypertension and focuses
on three groups: those who are unaware of their hypertension, those who are aware but not treated with medication, and
those who are aware and pharmacologically treated with medication but still have uncontrolled hypertension.

Methods: CDC analyzed data from the NHANES 2003-2010 to estimate the prevalence of hypertension awareness
and treatment among adults with uncontrolled hypertension. Hypertension was defined as an average systolic blood
pressure (SBP) 2140 mmHg or an average diastolic blood pressure (DBP) 290 mmHg, or currently using blood pressure
(BP)—lowering medication. Uncontrolled hypertension was defined as an average SBP 2140 mmHg or an average DBP
>90 mmHg, among those with hypertension.

Results: The overall prevalence of hypertension among U.S. adults aged =18 years in 2003-2010 was 30.4% or
an estimated 66.9 million. Among those with hypertension, an estimated 35.8 million (53.5%) did not have their
hypertension controlled. Among these, an estimated 14.1 million (39.4%) were not aware of their hypertension, an
estimated 5.7 million (15.8%) were aware of their hypertension but were not receiving pharmacologic treatment, and an
estimated 16.0 million (44.8%) were aware of their hypertension and were being treated with medication. Of the 35.8
million U.S. adults with uncontrolled hypertension, 89.4% reported having a usual source of health care, and 85.2%
reported having health insurance.

Implications for Public Health Practice: Nearly 90% of U.S. adults with uncontrolled hypertension have a usual source
of health care and insurance, representing a missed opportunity for hypertension control. Improved hypertension control
will require an expanded effort and an increased focus on BP from health-care systems, clinicians, and individuals.

Introduction

Hypertension is a leading risk factor for cardiovascular disease,
a major cause of morbidity and mortality, and costs $131 billion
annually in health-care expenditures (7-3). A previous report
documented that during 2005-2008, nearly one third of U.S.
adults had hypertension, and less than half had it under control
(4). Uncontrolled hypertension among adults with hypertension
is associated with increased mortality (5). Adequate hyperten-
sion treatment and control can reduce the incidence of first and
recurrent heart attacks and strokes, heart failure, and chronic
kidney disease, and can save lives (1,2, 5,6). This report uses data
from the National Health and Nutrition Examination Survey
(NHANES) to examine awareness and treatment among U.S.
adults with uncontrolled hypertension. This report focuses on
three groups of adults with uncontrolled hypertension: those
who are unaware of their hypertension, those who are aware
but not treated with medication, and those who are aware and

treated with medication but still have uncontrolled hypertension.
The findings in this report can be used to target populations to
improve hypertension control in the United States.

Methods

NHANES is a complex, multistage probability sample of the
U.S civilian, noninstitutionalized population (7). The survey
includes a household interview and a detailed physical examina-
tion. To obtain statistically stable estimates, data were analyzed
from the most recent four 2-year survey cycles (2003-2010)
in which a total of 22,992 participants aged 218 years were
interviewed and examined.* Excluded from this analysis were
pregnant women (n = 732), those missing blood pressure (BP)
measurements or missing information on self-reported current
use of hypertension medication (n = 1,318), and participants

* Mobile examination center response rates for NHANES ranged from 75% to
77% during the study period.
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missing data on covariates of interest (n = 183). Some partici-
pants were excluded based on more than one criterion, yielding
an eligible sample of 20,811. Hypertension was defined as an
average systolic BP (SBP) 2140 mmHg or an average diastolic
BP (DBP) 290 mmHg, based on the average of up to three BP
measurements' (7), or currently using BP-lowering medication.
Uncontrolled hypertension was defined as an average SBP =140
mmHg or an average DBP 290 mmHg, among those with
hypertension. Participants with uncontrolled hypertension were
considered aware of their condition if they responded “yes” to the
question “Have you ever been told by a doctor or other health
professional that you had hypertension, also called high blood
pressure?” Participants were classified as being treated for their
hypertension if they answered “yes” to both of the following
questions: “Because of your high blood pressure/hypertension,
have you ever been told to take prescribed medicine?” and “Are
you currently taking medication to lower your blood pressure?”
Health insurance coverage referred to coverage at the time
of interview; public insurance includes Medicaid, Children’s
Health Insurance Program (CHIP), state-sponsored or other
government-sponsored health plan, Medicare, or military health
plan (e.g., TRICARE, VA, or CHAMP-VA). The prevalence
of uncontrolled hypertension was examined among those with
hypertension, as well as the prevalence of awareness and treat-
ment among those with uncontrolled hypertension. In addition,
the prevalence of stage 2 hypertension (SBP 2160 mmHg or
DBP 2100 mmHg) was estimated among those with uncon-
trolled hypertension (7).

All analyses were conducted using statistical software to
account for sampling weights and to adjust variance esti-
mates for the multistage, clustered sample design. Because
trends over time were not examined and multiple cycles of
the survey were collapsed, prevalence estimates were not age
adjusted. Population counts were calculated using the Current
Population Surveys provided by NHANES, by averaging the

population for the four cycles examined.

Results

The overall prevalence of hypertension among U.S. adults
aged >18 years during 2003-2010 was 30.4%, representing
an estimated 66.9 million persons, of whom an estimated
35.8 million (53.5%) had uncontrolled hypertension (Figure).

The prevalence of uncontrolled hypertension among adults

TThis study used the average of up to three BP measurements, obtained under
standardized conditions during a single physical examination at the mobile
examination center. Approximately 95% of participants had two or three
complete BP measurements during the study period. For participants with only
one BP measurement, that single measurement was used.

S Additional information is available at http://www.cdc.gov/nchs/nhanes/
response_rates_cps.htm.
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with hypertension was highest among those who reported
receiving no medical care in the previous year (93.3%),
those without a usual source of health care (87.4%), and
those without health insurance (71.8%) (Table 1). Among
the 35.8 million persons with uncontrolled hypertension,
32.0 million (89.4%) reported having a usual source of health
care, 31.4 million (87.7%) received medical care in the previous
year, and 30.5 million (85.2%) had health insurance. More
than half (51.8%), an estimated 14.1 million, of Medicare
beneficiaries with hypertension had uncontrolled hypertension.
Approximately 9.1 million adults had stage 2 hypertension,
representing 13.6% of all adults with hypertension and 25.4%
of those with uncontrolled hypertension.

Among adults with uncontrolled hypertension, an estimated
14.1 million (39.4%) were unaware of their hypertension
(Table 2); the prevalence of being unaware was highest among
those who reported not receiving health care in the previous
year (71.5%), those without a usual source of health care
(64.3%), adults aged 18—44 years (56.6%), and those without
health insurance (51.9%). An estimated 5.7 million adults
(15.8%) were aware but not pharmacologically treated for
hypertension; the prevalence of being aware yet untreated for
hypertension was highest among those without a usual source
of health care (25.6%), adults aged 1844 years (25.4%), those
of Hispanic ethnicity other than Mexican-Americans (24.8%),
and those without health insurance (23.5%). An estimated
16.0 million (44.8%) were aware of their hypertension and
pharmacologically treated; the prevalence of being aware and
treated with medication was highest among Medicare ben-
eficiaries (60.6%), those aged =65 years (59.9%), and those
who reported receiving medical care two or more times in the

previous year (55.3%).

Conclusion and Comment

The results of this analysis indicate that more than half
(53.5%) of the estimated 66.9 million U.S. adults with hyper-
tension had uncontrolled hypertension during the period
2003-2010. Nearly 90% of the 35.8 million U.S. adults with
uncontrolled hypertension had a usual source of health care,
had health insurance coverage, and received health care in the
previous year, all of which indicate potential missed opportuni-
ties by individuals, health-care providers, and health-care sys-
tems to improve hypertension control. Improved hypertension
control will require an expanded effort and increased focus on
hypertension from patients, health-care systems, and clinicians.

Hypertension control can be challenging to achieve, with
barriers to hypertension control attributed to patients, health-
care providers, and health-care systems, and the silent nature
of the disease (8). Moreover, even modest elevations in BP
increase the risk for cardiovascular disease and mortality. For
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FIGURE. Number and percentage of adults aged =18 years who had hypertension, who
had controlled or uncontrolled hypertension,and who were aware and/or pharmacologically
treated for hypertension among those with uncontrolled hypertension — National Health
and Nutrition Examination Survey (NHANES), United States, 2003-2010*

Hypertension®
66.9 million (30.4%)

' ‘

Controlled®
31.1 million (46.5%)

Uncontrolled®
35.8 million (53.5%)

\ \

Aware'and treated**
16.0 million (44.8%)

Aware'but untreated**
5.7 million (15.8%)

Unaware'
14.1 million (39.4%)

* Weighted population counts based on the Current Population Survey totals averaged across the four
NHANES cycles (2003-2004, 2005-2006, 2007-2008, and 2009-2010).

T Hypertension is defined as an average systolic blood pressure =140 mmHg, an average diastolic
blood pressure >90 mmHg, or reported current use of blood pressure-lowering medication.

$ Uncontrolled hypertension is defined as an average systolic blood pressure =140 mmHg or an average
diastolic blood pressure 290 mmHg, among those with hypertension.

f Unaware defined as a “no” answer to the question, “Have you ever been told by a doctor or other
health professional that you had hypertension, also called high blood pressure?” Aware defined as
a“yes” answer to that question. Calculated among those with uncontrolled hypertension.

** Treated defined as an answer of “yes”to both of the following questions:“Because of your high blood
pressure/hypertension, have you ever been told to take prescribed medicine?”and “Are you currently
taking medication to lower your blood pressure?” Untreated defined as an answer of “no” to either
of these questions. Calculated among those with uncontrolled hypertension.

play an important role in achieving greater
hypertension control by improving medication
adherence, measuring their own B, and eating
a lower-sodium diet.

BP screening, measurement, and control are
key performance measures for several quality-
improvement and reporting initiatives from
the Centers for Medicare & Medicaid Services
and other health-improvement initiatives and
are based on National Quality Forum and
Healthcare Effectiveness Data and Information
Set hypertension-control measures. A number
of programs contain quality reporting measures
addressing hypertension control.9 BP measures
are key components of most electronic health
records (EHRs). Health information technol-
ogy, including EHRYs, registries, and clinical
decision support, helps clinicians improve care
and target interventions to patients needing
intensified care (9). A recent study indicated
that hypertension was underdiagnosed in EHRs
in outpatient clinics in the San Francisco Bay
area, which serves approximately 600,000
patients (/7). For patients with two or more
BP readings of 2140/90 or an antihypertensive
medication prescription, only 63% had an
appropriate hypertension diagnosis noted in

every 20-mmHg increase in SBP beginning at 115 mmHg, or
10-mmHg increase in DBP beginning at 75 mmHg, mortal-
ity from ischemic heart disease and stroke are doubled (7).
Furthermore, nearly 30% of adults with uncontrolled hyper-
tension who are aware of their hypertension and pharmacologi-
cally treated have stage 2 hypertension (SBP 2160 mmHg or
DBP >100 mmHg); these patients have significantly elevated
BP and are at high risk for adverse cardiovascular events
(I). Increased focus on BP from clinicians and health-care
systems is essential for improving hypertension control, with
all health-care providers participating, not just primary-care
providers. Clinical strategies to improve hypertension control
include using evidence-based practice guidelines, innovative
health-care delivery models, such as team-based care, patient-
centered medical homes, and interventions to promote medi-
cation adherence (Box). Team-based care, recommended by
the Community Preventive Services Task Force, promotes
improved communication with patients and other health-
care providers and adherence to evidence-based guidelines,
such as BP guidelines from the Joint National Committee on
Prevention, Detection, Evaluation, and Treatment of High
Blood Pressure (7,9,10). In addition, individuals also can

the EHR. A study from the Geisinger Health
System had a similar finding in which 30% of patients in their
outpatient clinics had blood pressure measurements recorded
in the EHR that met the definition for hypertension, yet were
not documented as having hypertension and were not pre-
scribed BP-lowering medications (Nirav Shah, New York State
Department of Health, personal communication, 2012).
Health-care systems can adopt system-wide approaches facilitat-
ing increased hypertension identification and drug and lifestyle

9Information about the Physician Quality Reporting System, for example, is
available at https://www.cms.gov/medicare/quality-initiatives-patient-
assessment-instruments/pqrs/downloads//2012pqrs_medicareehr-incentpilot_
final508_1-13-2012.pdf. Information about Meaningful Use Stage 1 and 2
Clinical Quality Measures is available at http://www.hrsa.gov/healthit/
meaningfuluse/mu%?20stagel %20cqm/mucqm_.html and hetp://www.gpo.
gov/fdsys/pkg/FR-2012-03-07/pdf/2012-4443.pdf, respectively. Information
about the Million Hearts initiative is available at http://millionhearts.hhs.gov/
aboutmh/achieving-goals.html. Information about the Healthcare Effectiveness
Data and Information Set is available at http://www.ncqa.org/LinkClick.aspx
fileticket=]8kEuhuPqxk%3d&tabid=836. Information about the National
Committee for Quality Assurance’s recognition program for patient-centered
medical homes is available at http://www.ncqa.org/tabid/631/default.aspx.
Information about Accountable Care Organizations is available at htep://www.
cms.gov/medicare/medicare-fee-for-service-payment/sharedsavingsprogram/
downloads/aco_qualitymeasures.pdf. Finally, information about Healthy People
2020 is available at http://www.healthypeople.gov/2020/topicsobjectives2020/
objectiveslist.aspx?topicid=21.
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TABLE 1. Prevalence of uncontrolled hypertension* among adults aged =18 years with hypertension, by selected characteristics — National
Health and Nutrition Examination Survey (NHANES), United States, 2003-2010

Characteristic No. in sample$ %1 (95% Cl) No.™ p-valuett
Total 7,350 53.5 (51.5-55.4) 35.8
Sex
Men 3,626 55.0 (52.3-57.7) 17.5 0.034
Women 3,724 52.1 (50.1-54.1) 184
Age group (yrs)
18-44 867 61.6 (56.7-66.3) 6.6
45-64 2,872 51.1 (48.3-54.0) 153
>65 3,611 53.0 (50.9-55.1) 134 <0.001
65-79 2,538 49.7 (47.3-52.0) 9.0
>80 1,073 62.1 (58.4-65.7) 4.5 <0.001
Race/EthnicitySS
White, non-Hispanic 3,792 51.5 (49.2-53.9) 24.9 <0.001119
Black, non-Hispanic 1,798 57.0 (54.3-59.7) 5.4
Hispanic 1,498 63.1 (59.5-66.6) 35
Mexican-American 1,062 64.6 (61.7-67.3) 22 <0.007%****
Other Hispanic 436 60.7 (52.9-68.0) 14
Poverty to income ratio'"
<100% 1,163 59.0 (54.4-63.6) 4.0 <0.001
100%-299% 3,210 55.6 (53.0-58.1) 14.3
300%-499% 1,317 521 (48.4-55.9) 8.0
>500% 1,108 47.5 (44.3-50.8) 7.1
Education (among those aged >25 yrs)
<High school diploma 2,461 574 (54.9-59.8) 8.7 <0.001
High school diploma 1,868 53.2 (50.3-56.1) 9.9
Some college 1,791 54.4 (51.0-57.6) 10.1
>College degree 1,152 47.0 (42.9-51.1) 6.5
Usual source of care***
Yes 6,869 51.1 (49.2-53.1) 320 <0.001
No 481 87.4 (81.6-91.5) 3.8
Times received health care in past 12 mosttt
0 538 933 (89.6-95.7) 43 <0.001
1 797 68.0 (62.1-73.4) 5.6
=2 6,015 47.8 (45.9-49.7) 258
Health insurance status55$
Any health insurance 6,433 51.2 (49.3-53.2) 305 <0.00111t
Medicare 3,697 51.8 (49.8-53.9) 14.1 <0.0015558
Private 2,142 51.0 (47.9-54.1) 14.1
Public 594 49.1 (43.3-54.9) 23
Uninsured 917 71.8 (67.9-75.3) 53

Abbreviation: Cl = confidence interval.
* Uncontrolled hypertension was defined as an average systolic blood pressure =140 mmHg or an average diastolic blood pressure =90 mmHg. Calculated among those with hypertension.
Pregnant women were excluded.
T Hypertension was defined as an average systolic blood pressure =140 mmHg, or an average diastolic blood pressure =90 mmHg, or self-reported current use of blood pressure-lowering
medication.
§ Unweighted sample size.
 Weighted, unadjusted estimates.
** Weighted population counts (in millions) based on the Current Population Survey totals averaged across the four NHANES cycles (2003-2004, 2005-2006, 20072008, and 2009-2010).
Tt Unadjusted chi-square test for differences in the prevalence of uncontrolled hypertension by characteristics. Those of “other” racial/ethnic groups, those missing poverty to income ratio, or
those aged <25 years (for education status) were not included in tests of independence between those subgroups and blood pressure control.
S5 Participants of other racial/ethnic groups included in analysis but not reported.
19 Participants missing poverty to income ratio included in analysis but not reported.
*** Participants were asked, “Is there a place that you usually go when you are sick or need advice about your health?” Yes responses include those who answered “yes” or “there is more
than one place!”
11 Participants were asked, “During the last 12 months how many times have you seen a doctor or other health professional about your health at a doctor’s office, a clinic, hospital emergency
room, at home or some other place? Do not include times you were hospitalized overnight”
58 Medicare includes all participants who had Medicare. Private does not include those participants with Medicare. Other public insurance includes participants who only reported Indian
Health Service. Uninsured includes participants with single service plan only.
999 Unadjusted chi-square test of independence for the prevalence of uncontrolled hypertension between the following racial/ethnic groups: non-Hispanic white, non-Hispanic black, and
Hispanics.
**** Unadjusted chi-square test of independence for the prevalence of uncontrolled hypertension between the following racial/ethnic groups: non-Hispanic white, non-Hispanic black,
Mexican-American, and other Hispanic.
Tttt Unadjusted chi-square test of independence for the prevalence of uncontrolled hypertension between having any health insurance versus having no health insurance.
§885 Unadjusted chi-square test of independence for the prevalence of uncontrolled hypertension between the following health insurance status groups among those with any health
insurance: Medicare, private insurance, and public insurance.
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TABLE 2. Prevalence of awareness” and pharmacologic treatment statust among adults aged =18 years with uncontrolled hypertension,$ by
selected characteristics — National Health and Nutrition Examination Survey (NHANES), United States, 2003-2010

No.in Unaware* Aware* and untreatedt Aware* and treatedt
Characteristic sample? %™ (95%Cl)  No.tt %" (95% Cl) No.tt %" (95% Cl) No.tt p-valueSs
Total 4,056 394 (37.2-41.5) 141 15.8 (14.0-17.8) 5.7 44.8 (42.5-47.2) 16.0
Sex
Men 2,047 437 (40.8-46.8) 7.6 18.3 (15.9-20.9) 3.2 38.0 (35.3-40.8) 6.6 <0.001
Women 2,009 35.0 (32.3-37.9) 6.4 134 (11.2-16.1) 25 51.6 (48.7-54.4) 9.5
Age group (yrs)
18-44 570 56.6 (51.4-61.7) 37 254 (21.0-30.3) 1.7 18.0 (14.7-21.9) 1.2
45-64 1,500 384 (35.3-41.6) 59 19.1 (16.6-22.0) 29 425 (39.1-45.9) 6.5
=265 1,986 324 (29.7-35.2) 4.4 7.7 (6.3-9.3) 1.0 59.9 (57.3-62.5) 8.0 <0.001
65-79 1,309 31.2 (27.6-35.0) 2.8 7.3 (5.7-9.5) 0.7 61.5 (58.0-64.8) 55
>80 677 35.1 (31.2-39.1) 1.6 83 (6.3-11.0) 0.4 56.6 (52.5-60.6) 2.6 <0.001
Race/Ethnicity "
White, non-Hispanic 1,987 404  (37.6-432) 100 15.3 (13.1-17.8) 3.8 443 (415-472) 110 0.001"""
Black, non-Hispanic 1,017 332 (29.4-37.3) 1.8 156 (13.5-17.9) 0.8 51.2 (47.0-55.4) 2.7
Hispanic 899 43.8 (39.5-48.2) 1.5 18.8 (14.6-23.9) 0.7 374 (33.2-41.7) 13
Mexican-American 662 48.1 (43.2-53.0) 1.0 15.4 (11.7-20.0) 0.3 36.6 (30.8-42.8) 08 0.001 11t
Other Hispanic 237 36.4 (28.1-45.6) 0.5 24.8 (17.2-34.5) 03 38.8 (31.9-46.2) 0.5
Poverty to income ratio™"
<100% 691 36.5 (31.0-42.5) 15 16.2 (13.1-19.9) 0.6 47.3 (41.5-53.1) 1.9 0.030
100%-299% 1,823 38.1 (35.4-40.8) 55 13.6 (11.8-15.7) 1.9 48.3 (45.4-51.3) 6.9
300%-499% 678 38.2 (34.2-42.4) 3.1 19.5 (15.8-23.7) 1.6 423 (38.1-46.6) 34
>500% 541 45.1 (39.2-51.1) 3.2 15.1 (11.1-20.3) 1.1 39.8 (34.7-45.2) 2.8
Education (among those aged 225 yrs)
<High school diploma 1,438 36.6 (33.3-40.1) 3.2 15.4 (12.6-18.6) 13 48.0 (45.0-51.0) 4.2 0.278
High school diploma 1,022 37.6 (34.6-40.7) 37 15.7 (13.1-18.7) 1.6 46.7 (43.1-50.3) 4.6
Some college 974 383 (34.1-42.6) 39 15.6 (12.7-19.1) 1.6 46.1 (41.8-50.4) 4.7
>College degree 556 44.0 (38.5-49.7) 29 16.2 (12.5-20.7) 1.1 39.8 (34.1-45.8) 2.6
Usual source of carettt
Yes 3,635 36.4 (34.0-389) 117 147 (12.8-16.7) 4.7 48.9 (46.3-51.5) 15.7 <0.001
No 421 64.3 (57.5-70.5) 24 25.6 (20.4-31.7) 1.0 10.1 (7.0-14.5) 0.4
Times received health care in past 12 mos558
0 496 715 (66.0-76.4) 3.1 22.0 (17.2-27.8) 0.9 6.5 (4.1-10.1) 0.3 <0.001
1 557 53.1 (47.8-58.3) 3.0 20.8 (16.3-26.1) 1.2 26.1 (22.0-30.7) 1.5
=22 3,003 31.0 (28.5-33.6) 8.0 13.7 (11.9-15.7) 35 553 (52.7-58.0) 143
Health insurance status™11
Any health insurance 3,403 372 (35.0-394) 113 14.5 (127-16.6) 44 483 (45.8-50.8) 14.7 <0.0015558
Medicare 1,977 31.1 (284-338) 44 83 (7.0-9.9) 1.2 60.6 (57.8-633) 86 <0.0019999
Private 1,140 429 (39.1-46.7) 6.0 20.3 (17.1-24.0) 29 36.8 (33.1-40.6) 52
Public 286 40.0 (32.5-48.0) 0.9 171 (11.7-24.2) 0.4 429 (35.1-51.1) 1.0
Uninsured 653 519 (46.7-57.1) 27 235 (20.0-27.3) 1.2 24.6 (20.0-29.8) 13

Abbreviation: C| = confidence interval.
* Unaware defined as a“no”answer to the question, “Have you ever been told by a doctor or other health professional that you had hypertension, also called high blood pressure?” Aware
defined as a “yes” answer to that question. Calculated among those with uncontrolled hypertension.
 Treated defined as an answer of “yes” to both of the following questions: “Because of your high blood pressure/hypertension, have you ever been told to take prescribed medicine?”
and “Are you currently taking medication to lower your blood pressure?” Untreated defined as an answer of “no” to either of these questions. Calculated among those with uncontrolled
hypertension.
$ Uncontrolled hypertension was defined as an average systolic blood pressure =140 mmHg or an average diastolic blood pressure >90 mmHg. Calculated among those with hypertension.
Pregnant women were excluded.
1 Unweighted sample size.
** Weighted, unadjusted estimates.
t Weighted population counts (in millions) based on the Current Population Survey totals averaged across the four NHANES cycles (2003-2004, 2005-2006, 2007-2008, and 2009-2010).
55 Unadjusted chi-square test for differences in awareness/treatment status, by selected characteristics. Those of “other” racial/ethnic groups, those missing poverty to income ratio, or
those aged <25 years (for education status) were not included in tests of independence between those subgroups and awareness/treatment status.
19 Participants of other racial/ethnic groups included in analysis but not reported.
*** Participants missing poverty to income ratio included in analysis but not reported.
11 Participants were asked, “Is there a place that you usually go when you are sick or need advice about your health?” Yes responses include those who answered “yes” or “there is more
than one place!”
585 Participants were asked, “During the last 12 months how many times have you seen a doctor or other health professional about your health at a doctor’s office, a clinic, hospital emergency
room, at home or some other place? Do not include times you were hospitalized overnight.”
199 Medicare includes all participants who had Medicare. Private does not include those participants with Medicare. Other public insurance includes participants who only reported Indian
Health Service. Uninsured includes participants with single service plan only.
#*** Unadjusted chi-square test of independence between awareness/treatment status and the following racial/ethnic groups: non-Hispanic white, non-Hispanic black, and Hispanics.
11 Unadjusted chi-square test of independence between awareness/treatment status and the following racial-ethnic groups: non-Hispanic white, non-Hispanic black, Mexican-American,
and other Hispanic.
§988 Unadjusted chi-square test of independence between awareness/treatment status and having any health insurance versus having no health insurance.
1999 Unadjusted chi-square test of independence between awareness/treatment status and the following insurance status groups among those with any health insurance: Medicare, private
insurance, and public insurance.
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BOX. Strategies to improve hypertension control in the clinical
setting

* Improve recognition and diagnosis of hypertension.
* Increase knowledge of and adherence to hypertension
guidelines.
¢ Use innovative health-care delivery models, such as
team-based care, patient-centered medical homes,
pharmacist interventions, and other interventions to
promote medication adherence.
* Optimize dosing and use of effective combinations of
antihypertensive medications and lifestyle counseling
through an organized regular review of the patients’
treatment.
* Monitor patients’ progress towards hypertension
control.
* Promote self-monitoring of blood pressure by patients
and provide effective self-management education.
* Promote healthy lifestyles for all patients
— Eating a healthy diet, including reduced sodium
consumption, and increased consumption of
potassium, fruits, and vegetables.

— Regular physical activity.

— Weight loss among those who are overweight or
obese.

Sources: Glynn LG, Murphy AW, Smith SM, Schroeder K, Fahey T.
Interventions used to improve control of blood pressure in patients with
hypertension. Cochrane Database Syst Rev 2010;(3):CD005182.

Institute of Medicine. A population-based policy and systems change
approach to prevent and control hypertension. Washington, DC: The
National Academies Press; 2010. Available at http://www.nap.edu/catalog.
php?record_id=12819.

treatment strategies when indicated. Hypertension control rates
improved from 45.7% in 2000 to 76.3% in 2010 in 15 Veterans
Affairs medical centers with the implementation of system-wide
strategies, including a BP-control performance measure, automatic
notification of health-care providers regarding a patients previ-
ously elevated BP readings, electronic reminders of treatment
guidelines, and systematic scheduling of follow-up visits (12). In
South Carolina, the Outpatient Quality Improvement Network
improved hypertension control from 49% in 2000 to 66% in
2005 among a cohort 0f 208,547 patients with hypertension after
implementation of a hypertension initiative, including education
of health-care providers regarding hypertension and the use of
evidence-based guidelines, participation in a central database, and
receipt of quarterly feedback reports (13).

Million Hearts, a U.S. Department of Health and Human
Services initiative co-led by CDC and the Centers for Medicare
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& Medicaid Services, is focusing efforts on a common goal of pre-
venting 1 million heart attacks and strokes by 2017 (9).** Focused
clinical and policy strategies and more effective application of health
information technology are being used to improve the clinical man-
agement of hypertension, along with interventions such as aspirin
therapy, cholesterol management, and smoking cessation (9). With
respect to hypertension, this initiative has the goal of increasing
by 10 million the number of persons in the United States whose
hypertension is under control, which will help reach the objective
of preventing 1 million heart attacks and strokes by 2017.

The findings in this report are subject to at least three limita-
tions. First, NHANES surveys only the noninstitutionalized U.S.
population. Military personnel and persons residing in nursing
homes and other institutions are not included, which might
result in underestimation of hypertension prevalence, given that
older nursing home residents might have a higher prevalence of
age-related hypertension. Moreover, the exclusion of military
personnel might result in overestimation of the prevalence of
hypertension because they might be younger, more physically fit,
and have a lower prevalence of hypertension. Second, self-reported
data on hypertension awareness and medication use might be
subject to recall bias. Finally, this report examined hypertension
treatment based only on medication use, not accounting for those
using lifestyle or dietary approaches to reducing B

Uncontrolled hypertension affects nearly 36 million adults
in the United States, yet 32 million of these adults have a usual
source of health care, and 30 million have health insurance,
representing a missed opportunity for hypertension control.
The findings in this report can be used to target populations
and refine interventions to improve hypertension control.
Improved hypertension control will require an expanded effort
from patients, health-care providers, and health-care systems.
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Key Points

* Hypertension is a major risk factor for heart disease
and stroke in the United States.

* Nearly one third of U.S. adults surveyed during
2003-2010 had hypertension; about half did not have
itunder control (systolic blood pressure [BP] <140 mmHg
and diastolic BP <90 mmHg ).

* About 36 million U.S. adults had uncontrolled
hypertension. About 39% did not know they had it,
16% knew but were not being treated with medicines,
and 45% were taking medicine but did not have it
controlled.

* Nearly one fourth of adults with uncontrolled
hypertension have stage 2 hypertension (systolic BP
>160 mmHg or a diastolic BP 2100 mmHg), putting
them at higher risk for heart disease or stroke.

e Surprisingly, most people with uncontrolled
hypertension did have a usual source of health care
(89%). About 88% got medical care during the
previous year, and 85% had health insurance.

* Improving hypertension control will take an expanded
effort by health-care systems, health-care providers of
all types working together, and greater attention to BP
by patients.

* For more information, see www.cdc.gov/vitalsigns.

—
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FROM THE NATIONAL CENTER FOR HEALTH STATISTICS

Percentage of Physicians with Electronic Health Record (EHR) Systems

That Meet Federal Standards,* by Physician Specialty —
Physician Workflow Survey, United States, 2011
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Physician specialty

* Data represent office-based physicians who reported having adopted EHR systems that qualify as certified

by the U.S. Department of Health and Human Services. The physician sample includes non-federal office—based
physicians and excludes radiologists, anesthesiologists, and pathologists.

t95% confidence interval.

An estimated 42% of all physicians have an EHR system that meets federal standards. Ophthalmologists (25%) and psychiatrists
(19%) were least likely, and cardiovascular diseases specialists (69%) were most likely to use a federally approved system.

Sources: National Center for Health Statistics. Physician workflow survey, 2011. Available at http://www.cdc.gov/nchs/ahcd.htm.

Jamoom E, Beatty P, Bercovitz A, Woodwell D, Palso K, Rectsteiner E. Physician adoption of electronic health record systems: United States, 2011.
NCHS data brief no. 98. Hyattsville, MD: US Department of Health and Human Services, CDC, National Center for Health Statistics; 2012. Available
at http://www.cdc.gov/nchs/data/databriefs/db98.htm.

Reported by: Eric Jamoom, PhD, ejamoom@cdc.gov, 301-458-4798; Anjali Talwalkar, MD.
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