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National and State Vaccination Coverage Among Adolescents Aged
13 Through 17 Years — United States, 2010

The Advisory Committee on Immunization Practices (ACIP)
recommends that adolescents routinely receive meningococcal
conjugate (MenACWY, 2 doses); tetanus, diphtheria, acellular
pertussis (Tdap, 1 dose); and human papillomavirus (HPV,
3 doses) vaccines (influenza vaccine is recommended annually
for all persons aged 6 months and older) (7). CDC tracks
vaccination coverage among adolescents aged 13 through 17
years through the National Immunization Survey—Teen (NIS-
Teen). To provide updated vaccination coverage estimates,
CDC analyzed 2010 NIS-Teen data and compared results
with 2009 NIS-Teen estimates (2). This report summarizes the
results of that analysis, which found that coverage increased for
all three of the routinely administered adolescent vaccines: Tdap
from 55.6% to 68.7%, MenACWY from 53.6% to 62.7%,
(among females) 21 dose of HPV from 44.3% to 48.7%, and
23 doses of HPV from 26.7% to 32.0%. Vaccination coverage
varied widely among states; three states (Massachusetts, Rhode
Island, and Washington) had coverage of >65% for >1 dose of
all three vaccines (Tdap, MenACWY, and HPV). Continued
evaluation of vaccination-promoting initiatives, including state
vaccination-financing policies, is needed to understand their
impact on adolescent vaccination and to promote effective
practices.

Since 2006, NIS-Teen has collected vaccination and
sociodemographic information from parents or guardians
regarding adolescents aged 13 through 17 years* in the 50
states, the District of Columbia, selected local areas,” and the
U.S. Virgin Islands, using a random-digit—dialed sample of
telephone numbers of households. After securing permission
to contact vaccination providers, survey staff members mail

*Eligible participants were born during January 1992-February 1998.

T Six local areas that received federal immunization grants were sampled separately:
District of Columbia; Chicago, Illinois; New York, New York; Philadelphia
County, Pennsylvania; Bexar County, Texas; and Houston, Texas. Two other
local areas were chosen for oversampling: Dallas County, Texas; and El Paso
County, Texas.

questionnaires to obtain vaccination histories from the medical
record. In 2010, the Council of American Survey Research
Organizations (CASRO) response rate® for NIS-Teen was
58.0%. A total of 19,488 adolescents with provider-verified
vaccination records were included in this analysis, representing
59.2% of all adolescents with completed household
interviews. A total of 19,257 adolescents (10,037 males and
9,220 females) were included in the national estimates; 231
adolescents from the U.S. Virgin Islands were excluded. NIS-
Teen methods, including weighting procedures, have been
described previously. Differences in vaccination coverage
were evaluated using t-tests and were considered statistically
significant at p<0.05.

Vaccination coverage among adolescents aged 13 through
17 years has increased since 2000, although the rate of increase

SThe CASRO response rate is the product of three other rates: 1) the resolution
rate, which is the proportion of telephone numbers that can be identified as
cither for a business or residence; 2) the screening rate, which is the proportion
of qualified households that complete the screening process; and 3) the
cooperation rate, which is the proportion of contacted eligible households for
which a completed interview is obtained.

9Information available at ftp://ftp.cdc.gov/pub/health_statistics/nchs/dataset_
documentation/nis/nisteenpuf09_dug.pdf.
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has differed among the three routinely administered vaccines.
From 2007 to 2010, the average annual percentage-point
increases for =1 dose of Tdap (12.8 points, 95% confidence
interval [CI] = 12.1-13.4) and >1 dose of MenACWY (10.1
points, CI = 9.5-10.7) were significantly greater than that for
21 dose of HPV (7.9 points, CI = 7.0-8.7) (p<0.05) (Figure).

From 2009 to 2010, vaccination coverage increased for all
three vaccines. Tdap coverage increased from 55.6% to 68.7%,
MenACWY from 53.6% to 62.7%, (among females) 21 dose
of HPV from 44.3% to 48.7%, and =3 doses of HPV from
26.7% to 32.0% (Table 1). At least 24 weeks between the first
and third doses of the HPV vaccine are needed to complete the
series (/). Among females who initiated the HPV series, 94.3%
met the minimum period needed to complete the series before
the interview. Of these, 69.6% received 23 doses. Among
adolescent males, 1.4% (CI =1.1-1.8) received >1 dose of HPV.
Aside from vaccination with HPV, no significant differences
in vaccination coverage were observed between males and
females. Among vaccines either administered during childhood
or as catch-up vaccinations, coverage among adolescents aged
13 through 17 years with 22 doses of measles, mumps, and
rubella; 23 doses of hepatitis B; and 22 doses of varicella
vaccine (in persons with no history of disease) increased from
2009 to 2010.

By race/ethnicity, no differences were observed in coverage
with >1 dose of Tdap; however, differences were observed by
poverty status (Table 2). For 21 dose of MenACWY, coverage

was higher among Hispanics than among whites; however, no
high g Hisp th g whites; h

FIGURE. Estimated vaccination coverage among adolescents aged
13 through 17 years, National Immunization Survey-Teen (NIS-Teen),
2006-2010
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Abbreviations: Tdap = tetanus, diphtheria, acellular pertussis vaccine;

MenACWY = meningococcal conjugate vaccine; HPV-1 =human papillomavirus

vaccine, =1 dose; HPV-3 = human papillomavirus, >3 doses.

* Tdap and MenACWY vaccination recommendations were published in March
and October 2006, respectively.

T HPV vaccination recommendations were published in March 2007.

differences were observed in coverage by poverty status. For
HPV, patterns differed by racial/ethnic group and poverty
status depending on the measure of HPV vaccination coverage
used. HPV initiation among whites was lower than among
Hispanics and American Indian/Alaskan Natives; receipt of
>3 HPV doses among those who initiated the series was lower
among blacks and Hispanics than among whites. A difference
was not observed in coverage by poverty status for >1 dose
of HPV; however, coverage with >3 doses of HPV was lower
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TABLE 1. Estimated vaccination coverage among adolescents aged 13 through 17 years,* by age at interview and selected vaccines and doses
— National Immunization Survey-Teen (NIS-Teen), United States, 2010

Age at interview (yrs)

Overall

13(n=3,914) 14 (n=3,918) 15 (n=3,942) 16 (n =3,959) 17 (n=3,524) 2010 (N=19,257) 2009 (N =20,066)
Vaccine and dose % (95% CI) % (95% Cl) % (95% CI) % (95% ClI) % (95% CI) % (95% Cl) % (95% Cl)
Td or Tdap$
>1 dose Td or Tdap since 780 (75.5-80.3) 825 (80.4-84.4)1 822 (80.1-84.2)1 822 (80.1-84.2)1 81.0 (78.7-83.2) 81.2 (80.2-82.2)** 76.2 (75.1-77.2)
age 10 yrs
>1 dose Tdap since 737 (71.2-76.2) 77.2 (74.8-79.3)1 720 (69.5-74.3) 654 (62.6-68.1)1 546 (51.7-57.4)1 68.7 (67.5-69.8)** 55.6 (54.3-56.8)
agel0yrs
MenACWY't >1 dose 63.8 (61.1-66.5) 66.6 (64.0-69.1) 64.0 (61.4-66.5) 61.8 (58.9-64.5) 57.1 (54.2-60.0)1 62.7 (61.5-63.9)** 53.6 (52.4-54.9)
HPVSS
=1 dose 389 (34.9-43.1) 485 (44.5-52.6)1 51.1 (47.0-55.3)1 51.7 (47.8-55.7)% 53.1 (49.1-57.1)1  48.7 (46.9-50.5)**  44.3 (42.4-46.1)
>3 doses 232 (20.1-26.6) 305 (26.9-34.3)1 319 (28.3-35.6)1 369 (33.2-40.8)1 37.5 (33.7-415% 32,0 (30.3-33.6)** 26.7 (25.2-28.3)
3-dose series 64.1 (55.9-71.5) 68.2 (61.7-74.0) 65.6 (59.4-71.3) 743 (69.4-78.7)1 746 (68.8-79.6)1 69.6 (66.8-72.2) 67.5 (64.4-70.5)
completion!
MMR*** >2 doses 93.2 (91.9-94.3) 91.0 (88.9-92.8) 90.3 (88.4-92.0)1 89.2 (86.8-91.1)1 88.6 (86.3-90.5)1 90.5 (89.6-91.3)** 89.1 (88.3-89.9)
Hepatitis B >3 doses 948 (93.7-95.8) 93.0 (91.0-94.6) 91.6 (89.7-93.1)1 90.1 (87.7-92.0)% 88.6 (86.5-90.4)1 91.6 (90.8-92.4)**  89.9 (89.2-90.6)
Varicella
History of varicella 285 (25.9-31.2) 345 (31.9-37.3)1 443 (41.6-47.1)1 53.8 (50.8-56.9)1 62.6 (59.7-65.4)1 447 (43.5-46.0)** 52.7 (51.4-54.0)
diseasettt
>1dosevaccineifhadno 964 (954-97.2) 932 (91.5-94.6)% 90.0 (87.5-92.07 850 (80.5-88.5)" 822 (784-854)" 90.5 (89.4-91.5)** 87.0 (85.7-88.3)
history of disease
>2 doses vaccine if had 65.8 (62.8-68.8) 643 (61.0-67.5) 56.4 (52.8-59.9)1 50.7 (45.8-55.6)1 442 (39.5-49.0)" 58.1 (56.4-59.8)**  48.6 (46.6-50.6)
no history of disease
History of disease or 756 (73.2-77.8) 76.6 (74.3-78.8) 75.7 (73.3-78.0) 77.2 (74.4-79.8) 79.1 (76.4-81.7)1 76.8 (75.7-77.9) 75.7 (74.6-76.8)

received >2 doses
varicella vaccination

* Adolescents (N = 19,257) in 2010 NIS-Teen were born during January 1992-February 1998.
T Confidence interval. Estimates with confidence interval widths >20 might not be reliable.

$ Includes percentages receiving tetanus and diptheria toxoid vaccine (Td) since age 10 years, or tetanus toxoid, reduced diptheria toxoid, and acellular pertussis (Tdap), or tetanus-unknown

type vaccine since age 10 years.

1 Statistically significant difference at p<0.05 in estimated vaccination coverage. Reference group was age 13 years.

** Statistically significant difference compared with 2009 NIS-Teen overall estimates (p<0.05).

t Includes percentages receiving meningococcal conjugate vaccine (MenACWY) or meningococcal-unknown type vaccine.
8 >1 dose of human papillomavirus vaccine, either quadrivalent or bivalent. Percentage reported among females only (n = 9,220).
19 Percentage of females who received 3 doses among those who had at least 1 HPV dose and at least 24 weeks between the first dose and the interview date.

*** >2 doses of measles, mumps, and rubella vaccine.
11 By parent/guardian report or provider records.

among those living below the poverty level than those living
at or above the poverty level.

Coverage estimates varied by state and reporting area
(Table 3), with rates ranging from 29.0% (Mississippi) to
87.9% (New Hampshire) for 21 dose of Tdap and from 26.0%
(Mississippi) to 89.5% (District of Columbia) for =1 dose
of MenACWY. Among females, coverage estimates ranged
from 28.8% (Idaho) to 73.0% (Rhode Island) for >1 dose
of HPV and from 17.6% (Idaho) to 55.1% (Rhode Island)
for 23 doses of HPV. Three states (Massachusetts, Rhode
Island, and Washington) had coverage of >65% for =1 dose
of all three routinely administered adolescent vaccines (Tdap,
MenACWY, and HPV). Coverage for the three adolescent
vaccines was significantly lower among adolescents living in
the southeastern United States compared with adolescents
living in other regions.

Reported by

Christina Dorell, MD, Shannon Stokley, MPH, David Yankey,
MS, Immunization Svcs Div, Jennifer L. Liang, DVM, Div of
Bacterial Diseases, National Center for Immunization and

Respiratory Diseases; Lauri Markowitz, MD, Div of Sexually
Transmitted Diseases, National Center for HIVIAIDS, Viral
Hepatitis, STD, and TB Prevention, CDC. Corresponding
contributor: Christina Dorell, cdorell@cdc.gov, 404-639-5198.

Editorial Note

In 2010, vaccination coverage among adolescents aged 13
through 17 years increased from coverage in 2009; however, the
percentage-point increase in 21 dose of HPV among females
(4.4 points) was less than half the increase observed for =1 dose
of Tdap (13.1) and 21 dose of MenACWY (9.1). As in previous
years, coverage with 21 dose of HPV was higher among older
compared with younger adolescent females. Among females
with adequate time to complete the series, 30.4% had not
done so. HPV completion rates were lower among certain
populations (i.e., blacks, Hispanics, and those living below
poverty) known to have higher cervical cancer rates (3).
Although HPV vaccination is only universally recommended
for females aged 9 through 26 years, 2009 ACIP guidance states
that HPV vaccination may be administered to males aged 9

MMWR / August 26,2011 / Vol.60 / No.33 1119
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TABLE 2. Estimated vaccination coverage among adolescents aged 13 through 17 years,* by race/ethnicity,’ poverty status,5 and selected
vaccines and doses — National Immunization Survey-Teen (NIS-Teen), United States, 2010

Race/Ethnicity

Poverty status

American Indian/

White, Black, Alaska Native, Asian, Below At or above
non-Hispanic non-Hispanic Hispanic non-Hispanic non-Hispanic Other poverty level poverty level
(n=13,223) (n=1,982) (n=2,469) (n=253) (n=516) (n=814) (n=2,723) (n=15,731)
Vaccine %  (95%CI)T %  (95%Cl) %  (95%Cl) %  (95%Cl) %  (95% Cl) %  (95%Cl) %  (95%Cl) % (95% Cl)
Td or Tdap**
>1 dose Td or Tdap 80.9 (79.8-81.9) 80.5 (77.8-83.0) 82.4 (79.4-85.1) 82.7 (74.9-88.4) 858 (77.9-91.2)  79.4 (73.8-84.1) 76.8 (73.7-79.6)'T 82.2 (81.2-83.2)
since age 10 yrs
>1 dose Tdap since 68.6 (67.3-69.9) 669 (63.5-70.2) 69.6 (66.1-73.0) 68.4 (58.4-76.9) 744 (66.2-812) 66.8 (61.0-72.1) 64.7 (61.3-68.0)'T 69.5 (68.3-70.7)
age 10 yrs
MenACWY 1 doseSS 61.2 (59.8-62.5) 63.4 (59.8-66.8) 66.1 (62.5-69.6)'T 624 (52.1-71.6)  71.6 (62.2-79.4) 588 (52.9-64.4) 62.0 (58.5-65.2)  62.9 (61.6-64.2)
HPVTT
>1 dose 458 (43.8-47.9) 489 (43.8-54.1) 56.2 (50.6-61.6)1T 64.8 (46.6-79.51T 50.1 (382-61.9) 523 (44.0-60.5) 51.8 (46.8-56.8)  47.7 (45.7-49.6)
>3 doses 324 (30.6-34.2) 30.2 (25.5-35.4) 29.5 (25.0-34.4) 40.5 (26.7-56.0)  39.8 (28.3-52.5)  37.3 (29.9-453) 282 (24.2-32.4)" 329 (31.1-347)
3-dose series 74.7 (71.6-77.5) 65.4 (57.5-72.5)11 56.1 (48.5-63.5)t 64.0 (45.6-79.1)  86.0 (75.4-92.5)1" 754 (62.7-84.8) 57.3 (50.1-64.2)tT 73.2 (70.3-76.0)
completion***
>2 MMRTtt 91.6 (90.7-92.4) 90.8 (88.7-92.6) 86.2 (82.9-88.9)'" 921 (86.2-95.6)  93.8 (90.8-95.9)  89.9 (85.2-93.2) 87.8 (84.9-90.1)'" 91.1 (90.3-92.0)
Hepatitis B >3 doses 927 (91.8-93.4) 909 (88.8-92.6) 88.9 (85.8-91.3)It 92.8 (87.2-96.1)  93.6 (90.2-95.8)  90.0 (85.3-93.3)  89.0 (86.2-91.3)T 92.4 (91.6-93.1)
Varicella
History of varicella 47.0 (45.6-483) 40.0 (36.4-43.7)'T 42,9 (39.2-46.7)1t  51.3 (40.8-61.6) 359 (27.8-44.9)'T 433 (37.7-49.0) 43.9 (40.4-47.5)  45.1 (43.7-46.4)
diseaseSSs
Among adolescents
without history of
disease:
>1 dose vaccine 91.2 (90.1-92.1)  89.2 (85.8-91.9) 90.6 (86.7-93.4) 88.0 (75.2-94.6)  89.7 (81.4-94.5) 859 (76.8-91.8) 86.7 (82.7-89.9)Tt 91.2 (90.2-92.2)
>2 dose vaccine 59.2 (57.3-61.0) 55.3 (50.2-60.3) 56.2 (51.0-61.2) 58.7 (43.9-72.1) 629 (52.7-72.2)  59.2 (51.4-66.6) 53.8 (48.7-58.7)  58.9 (57.1-60.7)
History of diseaseor ~ 78.3 (77.2-79.4)  73.2 (69.8-76.4)'t 75.0 (71.4-78.2) 79.9 (69.5-87.3)  76.3 (68.3-82.7) 769 (71.4-81.6) 74.1 (70.8-77.1)1" 77.4 (76.3-78.5)

received >2 dose
varicella
vaccination

* Adolescents (N = 19,257) in the 2010 NIS-Teen were born during January 1992-February 1998.
T Respondents who self-identified as Hispanic were of any race. Respondents who self-identified as white, black, Asian, or American Indian/Alaska Native were all considered non-Hispanic.
Native Hawaiian, other Pacific Islanders and persons of multiple races were categorized as Other.
§ Adolescents were classified as below poverty level if their total family income was less than the federal poverty level specified for the applicable family size and number of children aged
<18 years. All others were classified as at or above the poverty level. Additional information available at http://www.census.gov/hhes/www/poverty.html. Poverty status was unknown

for 792 adolescents.

1 Confidence interval. Estimates with confidence interval widths >20 might not be reliable.

* Includes =1 dose of tetanus toxoid-diphtheria vaccine (Td) since age 10 years, or tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis (Tdap) since age 10 years.
1 Statistically significant difference at p<0.05 in estimated vaccination coverage. For race/ethnicity, referent group was white, non-Hispanic adolescents; for poverty status, referent group

was at or above poverty level.

5 Includes percentages receiving meningococcal conjugate vaccine (MenACWY) and meningococcal-unknown type vaccine.
91 >1 dose of human papillomavirus vaccine, either quadrivalent or bivalent. Percentage reported among females only (n = 9,220).
*** Percentage of females who received 3 doses among those who had at least 1 HPV dose and at least 24 weeks between the first dose and the interview date.

Tt Includes =2 doses of measles, mumps, rubella vaccine.
555 By parent/guardian report or provider records.

through 26 years. Only 1.4% of males aged 13 through 17
years received the vaccine in 2010.

As in previous years, adolescent vaccination coverage varied
widely among states and other reporting areas, which could
reflect differing vaccination-promotion initiatives among
local health agencies and communities. Common initiatives
among the three states with the highest vaccination coverage
(Massachusetts, Rhode Island, and Washington) included
strong working relationships and communication between
state immunization programs and vaccination providers, local
professional organizations, and schools; school vaccination
requirements; and promotion of the use of reminder/recall
systems (CDC, unpublished data, 2011). Additional factors

that might play an important role in vaccination coverage

1120 MMWR / August 26,2011 / Vol.60 / No.33

include vaccine financing, health-care infrastructure, local
outbreaks, and communication efforts leading to increased
consumer demand.

Analysis of 2009 NIS-Teen data found that middle school
vaccination requirements for Tdap or MenACWY were
associated with higher coverage for these vaccines; however,
adolescents living in states with a middle school vaccination
requirement for at least one adolescent vaccine did not have
significantly higher coverage with all three recommended
adolescent vaccines compared with adolescents living in
states with no vaccination requirements (4). The number of
states with middle school requirements increased from the
2009-10 to the 2010-11 school year (i.e., 37 required a tetanus


http://www.census.gov/hhes/www/poverty.html
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TABLE 3. Estimated vaccination coverage among adolescents aged 13 through 17 years,* by state and selected area and selected vaccines and
doses — National Immunization Survey-Teen (NIS-Teen), United States, 2010

Vaccine doses routinely recommended for adolescents

Vaccine doses routinely recommended during childhood
(adolescent catch-up vaccines)

>1Td or Tdap =>1Tdap
since age 10 since age 3-dose series
yearst 10years >1MenACWYS  >1HPVY >3 HPV™  completiontt =2 MMRS$ >3 HepB' >1VAR™ >2 VARt

State/Area % (95%CISSS 9% (95%Cl) % (95%Cl) % (95%Cl) (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl)
United States 81.2 (1.0 68.7 (+1.2) 62.7 (+1.2) 48.7 (+1.8) 32.0 (+1.6) 69.6 (+2.7) 905 (+0.8) 91.6 (+*0.8) 90.5 (+1.1) 581 (*1.7)
Alabama 79.4 (£5.1) 684 (+6.2) 477  (¥6.5) 458 (¥9.2) 200 (+7.0) 474 (£136) 935 (+3.3) 893 (+4.1) 887 (¥59) 435 (+87)
Alaska 76.2 (£5.4) 639 (+6.2) 40.9 (+6.4) 40.8 (+9.2) 250 (+8.1) 634 (£13.5) 878 (+4.5) 89.0 (+4.2) 76.6 (+8.1) 447 (£9.2)
Arizona 88.1 (+4.1) 765 (£57) 789  (£53) 528 (+94) 331 (+9.1) 67.0 (+124) 845 (+46) 854 (+50) 91.0 (£53) 645 (+83)
Arkansas 55.0 (£6.5) 43.0 (+66) 309 (£6.2) 379 (x100) 196 (£7.5) 634 (+¥20.7) 892 (¥3.8) 906 (+3.7) 893 (+49) 274 (+74)
California 81.2 (+4.9) 712 (+57) 66.7 (¥6.0) 56.1 (¥9.1) 320 (+8.1) 61.0 (+123) 879 (+4.8) 89.0 (+46) 908 (¥52) 573 (+84)
Colorado 89.6 (£3.7) 85.7 (+4.3) 59.6 (+6.4) 525 (+9.0) 409 (+88) 816 (+9.9) 926 (+3.3) 93.1 (£2.9) 948 (+£3.2) 653 (£7.8)
Connecticut 91.1 (+3.7) 762 (£5.0) 720 (£54) 579 (+83) 455 (#85) 832 (+96) 976 (¥2.0) 971  (£24) 981 (£1.8) 795 (£6.7)
Delaware 81.6 (+4.9) 65.5 (£59) 712 (¥59) 639 (¥87) 404 (+9.1) 686 (+123) 941 (*£3.1) 921 (+3.6) 882 (+6.2) 678 (+7.7)
District of Columbia 89.7 (£3.6) 716 (+5.6) 89.5 (+3.8) 575 (+88) 338 (+82) 627 (¥11.4) 984 (£1.2) 985 (£1.2) 975 (+1.8) 849 (£5.3)
Florida 89.8 (+4.2) 619 (+6.4) 55.1 (+6.6) 41.1 (£10.1) 249 (+9.1) 620 (£156) 942 (£3.5) 96.8 (£2.3) 894 (+6.9) 445 (+8.7)
Georgia 788 (+4.7) 62.2 (+5.9) 63.5 (+5.8) 435 (+7.9) 228 (+6.0) 56.2 (£12.7) 948 (+24) 951 (+24) 939 (¥41) 750 (£7.1)
Hawaii 786 (+5.4) 58.1 (+6.2) 645  (¥59) 627 (¥9.5) 399 (+9.2) 709 (£109) 937 (+29) 939 (+29) 956 (¥3.1) 652 (¥7.3)
Idaho 580 (£6.1) 49.2 (+6.2) 408 (+6.0) 288 (+79) 176 (+6.8) 66.1 (£155) 842 (+4.6) 90.0 (£3.7) 766 (+8.5) 428 (+10.1)
Illinois 784 (£4.1) 66.2 (+4.7) 56.6 (+4.9) 397 (+6.6) 260 (+58) 722 (+9.1) 937 (+2.2) 953 (£1.8) 872 (+4.7) 525 (+6.8)

City of Chicago 76.6 (£5.7) 69.5 (£6.0) 63.8 (+6.2) 50.6 (£9.2) 284 (+8.8) 620 (+13.9) 888 (+4.1) 89.0 (+4.1) 864 (£57) 624 (£8.1)

Rest of state 789 (£5.0) 65.4 (+5.7) 54.7 (£5.9) 368 (+7.8) 253 (+7.0) 758 (£11.2) 950 (+2.6) 97.0 (£1.9) 874 (£5.7) 49.8 (+8.4)
Indiana 79.8 (£5.1) 723 (+£5.8) 70.6 (£5.9) 370 (+8.2) 248 (+7.2) 776 (£125) 926 (£3.2) 939 (+3.00 858 (+6.7) 58.1 (+9.9)
lowa 70.8 (£6.1) 642 (+6.4) 53.7 (+6.6) 482 (+¥9.5) 362 (+89) 794 (£11.0) 83.0 (+5.2) 874 (+44) 842 (x79) 385 (+10.0)
Kansas 81.9 (+44) 768 (+4.7) 502  (£5.7) 402 (¥85) 251 (+¥7.2) 629 (¥145) 913 (#3.2) 882 (#37) 884 (+5.1) 656 (+7.9)
Kentucky 86.1 (+4.3) 53.1 (+6.3) 44.38 (+6.2) 40.1 (£9.2) 273 (*¥79) 755 (£14.1) 930 (+3.3) 944 (£3.1) 86.1 (+6.1) 407 (+8.7)
Louisiana 849 (+4.2) 69.3 (+5.6) 78.6 (£5.0) 542 (£9.2) 393 (+9.1) 744 (£109) 926 (£3.5) 94.1 (+£3.0) 844 (+6.8) 63.9 (+8.5)
Maine 784 (£5.6) 632 (£63) 564  (+6.4) 546 (£9.5) 329 (+8.8) 652 (x125) 937 (+33) 893 (¥43) 917 (£55) 580 (£8.6)
Maryland 79.0 (£5.5) 61.2 (+64) 689 (+6.1) 416 (+¥94) 308 (+86) 765 (£123) 951 (+25) 969 (£1.9) 976 (+1.8) 594 (+7.8)
Massachusetts 95.8 (+2.8) 824 (+£5.2) 829 (£5.3) 659 (+89) 46.8 (+10.0) 71.1 (£13.0) 937 (+4.5) 957 (+2.8) 98.6 (+1.4) 747 (£7.4)
Michigan 81.6 (£5.0) 66.2 (+6.3) 709  (+6.0) 494 (+£10.0) 252 (£7.9) 527 (£145) 936 (£3.7) 946 (£33) 974 (25 643 (184
Minnesota 93.2 (£3.2) 703 (£59) 570 (+6.3) 513 (¥94) 378 (¥9.0) 80.1 (¥11.8) 935 (3.5 928 (*¥35) 927 (+40) 68.0 (+8.0)
Mississippi 346 (£5.7) 29.0 (+5.5) 260 (+54) 340 (¥83) 200 (+7.2) 628 (+15.1) 878 (+4.5) 832 (+47) 694 (+82) 247 (+7.8)
Missouri 76.3 (£5.3) 66.0 (+5.8) 49.2 (£59) 414 (+82) 255 (+6.9) 66.0 (£13.7) 88.1 (£3.9) 90.9 (+3.3) 769 (+6.9) 443 (£7.8)
Montana 845 (+4.2) 76.1 (£5.1) 402  (£5.9) 455 (£89) 332 (+87) 773 (£10.7) 888 (+4.0) 844 (+46) 829 (+69) 414 (9.0
Nebraska 82.7 (+5.0) 703 (£5.9) 657 (+6.2) 523 (¥9.5) 425 (+9.5) 840 (+88) 928 (+3.2) 928 (+33) 925 (¥48) 598 (+9.6)
Nevada 80.6 (+4.8) 683 (+5.9) 54.2 (+6.2) 474 (+87) 259 (+7.6) 60.2 (£13.5) 888 (+4.2) 922 (+£3.0) 86.0 (£5.9) 536 (+8.3)
New Hampshire 959 (£2.2) 879 (+3.9) 73.8 (+54) 496 (+82) 422 (+8.1) 87.1 (£7.8) 972 (£1.9) 969 (+2.0) 975 (+2.6) 768 (+7.0)
New Jersey 853 (+4.6) 689 (+6.0) 81.7 (£52) 354 (£9.0) 254 (£7.5) 762 (x16.6) 926 (+35) 954 (¥3.2) 91.0 (£54) 622 (£8.1)
New Mexico 88.8 (+4.0) 718 (+5.7) 529 (+6.2) 484 (+84) 31.1 (+79) 676 (+127) 858 (+4.8) 864 (+4.7) 836 (+7.00 557 (+8.6)
New York 90.9 (+2.7) 829 (£3.5) 71.2 (+4.5) 56.2 (+6.6) 39.7 (+6.6) 769 (+9.1) 944 (+2.6) 949 (£2.2) 948 (£2.9) 616 (+5.8)

City of New York 929 (+2.7) 82.0 (+4.6) 755 (+54) 627 (+8.1) 424 (+87) 727 (£11.1) 945 (£3.0) 938 (£3.1) 950 (¢3.2) 667 (+7.3)

Rest of state 89.6 (+4.2) 83.6 (+4.8) 684 (6.5 520 (¥9.6) 379 (+9.3) 804 (+13.8) 944 (£3.8) 956 (+3.0)0 946 (¥45) 580 (+85)
North Carolina 778 (£5.1) 67.7 (+5.7) 524 (£6.0) 519 (+9.1) 393 (+9.1) 80.2 (£10.6) 857 (+4.3) 89.2 (+3.6) 80.0 (+6.1)  52.1 (+8.0)
North Dakota 884 (+4.0) 83.1 (+4.7) 76.8 (£5.1) 417 (+84) 263 (+7.2) 674 (£13.2) 942 (+29) 96.6 (+£1.9) 907 (£5.3) 63.6 (£9.1)

See table footnotes on page 1122.

booster, 31 specified Tdap, and 10 required MenACWY)
and likely contributed to increases in Tdap and MenACWY
coverage (5). The District of Columbia and Virginia are the
only reporting areas with middle school HPV vaccination
requirements (4), which might have contributed to the increase
in HPV vaccination in those areas over the past 2 years.
Missed vaccination opportunities occur when adolescents
receive middle school-required vaccines but not other ACIP-
recommended vaccines. Further study is needed to understand
and address barriers to providing all recommended vaccines
during the same visit.

The findings in this report are subject to at least four
limitations. First, NIS-Teen is a landline telephone survey,

although studies have shown no evidence of bias after adjusting
sampling weights for noncoverage of households without
landline telephones (6). During the fourth quarter of 2010,
NIS-Teen sampled telephone numbers from a cellular-telephone
sampling frame.** Differences between landline only and dual-
frame coverage estimates ranged from -0.6 to 0.6 percentage
points. Second, the household response rate was 58.0%, and
only 59.2% of those with completed household interviews also

** Participants were eligible for interview from the cellular-telephone sampling
frame if their household was cellular-telephone-only (i.e., household with
access to a cellular telephone but not a landline telephone) or cellular-
telephone-mainly (i.e., household containing both a cellular telephone and a
landline telephone, but not at all likely or somewhat unlikely to answer the
landline telephone if it rang).
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TABLE 3. (Continued) Estimated vaccination coverage among adolescents aged 13 through 17 years,* by state and selected area and selected
vaccines and doses — National Immunization Survey-Teen (NIS-Teen), United States, 2010

Vaccine doses routinely recommended for adolescents

Vaccine doses routinely recommended during childhood
(adolescent catch-up vaccines)

>1Td or Tdap =>1Tdap
since age 10 since age 3 dose series
yearst 10years >1MenACWYS  >1HPVY >3 HPV™  completiontt =2 MMRS$ >3 HepB' >1VAR™ >2 VARt

State/Area % (95%CISS % (95%CI) % (95%Cl) % (95%Cl) (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl) % (95%Cl)
Ohio 69.3 (+5.8) 60.3 (+6.2) 61.6 (+6.1) 440 (+9.0) 31.1 (+8.1) 720 (£139) 90.7 (+3.6) 90.3 (£3.8) 924 (+4.3) 480 (+8.6)
Oklahoma 66.4 (+6.1) 548 (+6.5) 426 (+6.4) 474 (+88) 31.1 (+83) 68.7 (£12.8) 879 (+4.1) 91.7 (£34) 954 (+33) 429 (8.3)
Oregon 759 (£5.6) 66.6 (+6.1) 524  (+6.4) 541 (+9.6) 382 (+9.5) 743 (+128) 886 (+44) 880 (+45) 878 (59 60.1 (+83)
Pennsylvania 84.7 (+4.3) 740 (+4.9) 798 (+4.5) 523 (+7.6) 417 (+7.5) 828 (+7.5) 962 (£1.6) 93.7 (£3.1)  96.0 (+2.8) 805 (+5.0)

Philadelphia 86.1 (+4.1) 704 (£5.4) 845 (+44) 602 (+8.2) 385 (+83) 669 (£10.6) 909 (+34) 932 (£3.0)0 964 (+23) 773 (£6.2)

County

Rest of state 84.5 (+4.9) 745 (£5.6) 79.1 (£5.1) 511 (+8.6) 422 (+85) 856 (+86) 970 (+1.8) 938 (+3.5) 959 (+3.2) 81.0 (+5.7)
Rhode Island 96.6 (+£2.0) 79.5 (£5.0) 835 (+4.7) 730 (+7.7) 551 (+9.0) 796 (+9.3) 970 (+24) 936 (£3.4) 997 (+0.5) 853 (£5.3)
South Carolina 60.1 (6.5) 48.1 (+6.6) 447  (£6.5) 415 (£93) 295 (+8.8) 746 (+12.7) 894 (+3.8) 953 (+24) 819 (£7.5) 323 (£7.9)
South Dakota 60.8 (+6.2) 525 (+6.3) 309 (+59) 688 (+7.8) 545 (+89) 855 (+79) 846 (+53) 783 (+58) 740 (¥93) 197 (87
Tennessee 66.6 (+6.1) 58.7 (+6.2) 50.6 (+6.2) 33.1 (£7.9) 263 (x7.3) 83.1 (£10.7) 916 (+3.5) 946 (£2.9) 86.1 (+5.8) 547 (+8.2)
Texas 83.2 (+3.6) 719 (+43) 654  (+4.8) 475 (¥7.1) 270 (+6.2) 623 (£10.8) 843 (+3.5) 872 (£33) 922 (+34) 602 (+6.3)

Bexar County 86.1 (+4.2) 721 (£53) 720 (+54) 442 (¥8.0) 267 (+6.8) 657 (£124) 856 (+4.1) 887 (*3.7) 933 (¥34) 572 (¥79)

City of Houston 82.1 (+4.9) 713 (£5.8) 759  (£55) 55.1 (+89) 319 (#84) 599 (+£12.8) 823 (+50) 834 (£50) 912 (+5.1) 684 (+7.6)

Dallas County 80.6 (+6.4) 725 (£6.8) 729 (+6.9) 344 (£10.7) 186 (+7.8) 65.1 (£17.1) 814 (+6.5) 83.2 (+6.3) 937 (+3.7) 588 (+8.7)

El Paso County 87.9 (+3.9) 79.5 (+48) 808 (+4.6) 674 (+8.1) 394 (#87) 60.7 (£11.3) 875 (¥42) 91.1  (£34) 944 (£36) 652 (£7.8)

Rest of state 83.1 (+4.8) 715 (£59) 619 (6.5 477 (¥9.6) 270 (+84) 623 (+146) 846 (+4.7) 878 (+44) 918 (+48) 594 (+8.9)
Utah 773 (£5.6) 68.8 (+6.1) 48.38 (+6.3) 39.2 (+86) 222 (+7.4) 59.1 (¥13.7) 86.7 (+4.1) 875 (+4.1) 87.2 (£7.0) 503 (+9.5)
Vermont 89.6 (+4.4) 827 (£5.1) 54.1 (+6.5) 496 (£9.3) 386 (+88) 826 (+13.1) 96.8 (+2.0) 95.8 (£2.5) 938 (+4.0) 81.2 (£7.6)
Virginia 829 (£54) 720 (+6.3) 545  (+6.8) 540 (+9.7) 415 (+9.8) 782 (£10.0) 86.0 (£5.1) 89.6 (+47) 877 (£55) 431 (+85)
Washington 82.8 (+4.5) 706 (+54) 676  (+55) 693 (+¥74) 455 (+84) 665 (£10.1) 852 (+¥43) 86.1 (¥4.1) 848 (+7.0) 643 (+85)
West Virginia 56.3 (£6.0) 499 (+6.1) 457 (+6.1) 424 (+85) 253 (+7.00 639 (£13.8) 79.7 (£5.0) 774 (£5.2) 742 (+8.1)  40.2 (+8.8)
Wisconsin 91.6 (£3.5) 813 (+£5.5) 694  (+6.4) 544 (+9.8) 441 (+9.7) 858 (+9.5) 903 (+4.0) 899 (+4.2) 938 (49 781 (£7.5)
Wyoming 88.6 (+4.0) 65.0 (+6.3) 515 (6.5 532 (¥9.1) 403 (+88) 81.0 (£106) 900 (*+3.8) 929 (+3.0)0 854 (+6.5) 476 (¥9.7)
us. Virgi’rlww 78.7 (+6.4) 62.8 (+7.3) 319 (¥7.4) 225 (£9.3) NA**** NA**** NA NA 909 (#42) 929 (£39) 929 (+44) 613 (+7.8)

Islands

* Adolescents (N = 19,257) in the 2010 NIS-Teen were born during January 1992-February 1998.
t Tetanus and diptheria toxoids vaccine (Td), or tetanus toxoid, reduced diptheria toxoid, and acellular pertussis (Tdap), or tetanus-unknown vaccine since age 10 years.

§ >1 dose of meningococcal conjugate vaccine or meningococcal-unknown type vaccine.

21 dose of human papillomavirus vaccine, either quadrivalent or bivalent. Percentage reported among females only (n = 9,220).
** >3 doses of human papillomavirus vaccine, either quadrivalent or bivalent. Percentage reported among females only.
1 Percentage of females who received 3 doses among those who had at least 1 HPV dose and at least 24 weeks between the first dose and the interview date.

58 >2 doses of measles, mumps, and rubella vaccine.
19 >3 doses of hepatitis B vaccine.

xx

>1 dose of varicella vaccine among adolescents without a reported history of varicella disease.

1t >2 doses of varicella vaccine among adolescents without a reported history of varicella disease.
555 Confidence interval. Estimates with confidence interval half-widths >10 might not be reliable.

199 St. Croix, St, Thomas, St. John, and Water Island.

**** Estimate not reported because unweighted sample size for the denominator was <30 or Cl half-width/Estimate greater than 0.588.

had adequate provider data. Noncoverage and nonresponse
bias might remain after weighting adjustments, leading to
underestimation or overestimation of coverage rates. Third,
underestimates of vaccination coverage might have resulted
from the exclusive use of provider-verified vaccination histories
because the completeness of these records is unknown. Finally,
estimates for particular states and reporting areas and for racial/
ethnic populations should be interpreted with caution because
of smaller sample sizes and wider confidence intervals.
Healthy People 2020 targets for adolescents aged 13 through
15 years are as follows: 80% coverage for 21 dose of Tdap, 21
dose of MenACWY, and 23 doses of HPV (among females)
and 90% coverage for >2 doses of varicella vaccine (among
adolescents without a reported history of varicella disease);

no target has been set for HepB (7). Although adolescent
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vaccination is increasing, additional strategies are needed to
meet Healthy People 2020 vaccination objectives for adolescents,
particularly for HPV vaccination, because the increase in HPV
coverage significantly lags behind other adolescent vaccines.
A new 2012 Healthcare Effectiveness Data and Information
Set (HEDIS) measure requiring health plans to track the
number of females who receive 3 HPV doses by age 13 years
is expected to lead to increased HPV vaccination rates (8).
Evaluation of vaccination policies and practices associated with
higher coverage in certain states and areas can help characterize
effective methods. Promoting provider recommendations and
parental awareness of adolescent vaccines, urging consideration
of every health visit as an opportunity for vaccination, reducing
out-of-pocket costs, and using immunization information
systems and reminder/recall systems can increase vaccination
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What is already known on this topic?

Since 2006, U.S. coverage with routinely recommended
vaccinations among adolescents aged 13 through 17 years
has increased, but adolescent coverage still remains low.

What is added by this report?

From 2009 to 2010, vaccination coverage among adolescents in
the United States increased for >1 dose of tetanus, diphtheria,
acellular pertussis (Tdap) vaccine; >1 dose of meningococcal
conjugate vaccine (MenACWY); and for =1 dose and =3 doses of
human papillomavirus vaccine (HPV) (females only). The
increase in HPV 1-dose coverage was significantly lower than
the increases in Tdap and MenACWY vaccination.

What are the implications for public health practice?

Coverage with routine adolescent vaccines is increasing,
although the increase in HPV coverage among adolescent
females is lagging, with only one third having received the full
3-dose series. Stronger provider recommendations for HPV
vaccination, implementing reminder-recall systems, eliminating
missed opportunities, and educating parents of adolescents
regarding the risk for HPV infection and the benefits of
vaccination, are needed to effectively protect adolescent girls
against cervical cancer.

among adolescents (9, 10). Providing additional and convenient
access to adolescent vaccination services through pharmacies
or school-associated programs might increase coverage in some
communities. Finally, state and local immunization programs
should make adolescent vaccination a priority to protect
adolescents from vaccine-preventable diseases.

10.

References

. CDC. Recommended immunization schedules for persons aged 0

through 18 years—United States, 2011. MMWR 2011;60(5).

. CDC. National, state, and local area vaccination coverage among

adolescents aged 13—17 years—United States, 2009. MMWR 2010;
59:1018-23.

. Watson M, Saraiya M, Bernard V, et al. Burden of cervical cancer in the

United States, 1998-2003. Cancer 2008;113(10 Suppl):2855-64.

. Bugenske E, Stokley S, Kennedy A, et al. Middle school vaccination

requirements and adolescent vaccination coverage. Presented at the 45th
National Immunization Conference, March 28-31, 2011, Washington, DC.

. Immunization Action Coalition. State mandates on immunization and

vaccine-preventable diseases. St. Paul, MN: Immunization Action
Coalition; 2011. Available at http://www.immunize.org/laws. Accessed
August 19, 2011.

. Copeland K, Dorell C, Khare M, Ormson AE, Wouhib A. Assessment

of bias in the National Immunization Survey-Teen: an updated
benchmark to the National Health Interview Survey. Presented at the
65th Annual American Association for Public Opinion Research
Conference, May 13-16, 2010, Chicago, IL.

. US Department of Health and Human Services. Healthy people 2020.

Objective IID-11: increase routine vaccination coverage levels for adolescents.
Washington, DC: US Department of Health and Human Services; 2011.
Available at http://www.healthypeople.gov/2020/topicsobjectives2020/
objectiveslist.aspx?topicid=23. Accessed August 19, 2011.

. National Committee for Quality Assurance. Healthcare Effectiveness

Data and Information Set (HEDIS) 2012 technical specifications for
health plans. Volume 2. Washington, DC: National Committee for
Assurance; 2011. Available at http://www.ncqa.org/LinkClick.
aspx?fileticket=0-31v4G27sU%3d&tabid=1415. Accessed August 20, 2011.

. Hammer L, Curry E, Harlor A, et al. Increasing immunization coverage.

Pediatrics 2010;125:1295-304.

Task Force on Community Preventive Services. Vaccinations to prevent
diseases: universally recommended vaccinations. Atlanta, GA: Task Force
on Community Preventive Services; 2011. Available at http://www.

thecommunityguide.org/vaccines/universally/index.html. Accessed
August 23, 2011.

MMWR / August 26,2011 / Vol.60 / No.33 1123


http://www.immunize.org/laws
http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicid=23
http://www.healthypeople.gov/2020/topicsobjectives2020/objectiveslist.aspx?topicid=23
http://www.ncqa.org/LinkClick.aspx?fileticket=O-31v4G27sU%3d&tabid=1415
http://www.ncqa.org/LinkClick.aspx?fileticket=O-31v4G27sU%3d&tabid=1415

	National and State Vaccination Coverage Among Adolescents Aged 13 Through 17 Years — United States, 2010
	State Preemption of Local Tobacco Control Policies Restricting Smoking, Advertising, and Youth Access — United States, 2000–2010
	Prevention and Control of Influenza with Vaccines: Recommendations of the Advisory Committee on Immunization Practices (ACIP), 2011
	Notes from the Field: Mortality Among Refugees Fleeing Somalia — Dadaab Refugee Camps, Kenya, July–August 2011
	Announcement
	QuickStats



