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National, State, and Local Area Vaccination Coverage Among
Children Aged 19-35 Months — United States, 2007

The National Immunization Survey (NIS) provides vacci-
nation coverage estimates among children aged 19-35 months
for each of the 50 states and selected urban areas.* This report
describes the results of the 2007 NIS, which provided cover-
age estimates among children born during January 2004—July
20006. Healthy People 2010 established vaccination coverage
targets of 90% for each of the vaccines included in the com-
bined 4:3:1:3:3:17 vaccine series and a target of 80% for the
combined series (/). Findings from the 2007 NIS indicated
that >90% coverage was achieved for most of the routinely
recommended vaccines (2). The majority of parents were vac-
cinating their children, with less than 1% of children receiv-
ing no vaccines by age 19-35 months. The coverage level for
the 4:3:1:3:3:1 series remained steady at 77.4%, compared
with 76.9% in 2006. Among states and local areas, substan-
tial variability continued, with estimated vaccination cover-
age ranging from 63.1% to 91.3%. Coverage remained high
across all racial/ethnic groups and was not significantly differ-
ent among racial/ethnic groups after adjusting for poverty sta-
tus. However, for some vaccines, coverage remained lower
among children living below the poverty level compared with
children living at or above the poverty level. Maintaining high

* Fourteen local areas were sampled separately for the 2007 NIS. These 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); seven previously sampled areas (Alameda County, California;
Los Angeles County, California; San Bernardino County, California; Miami-
Dade County, Florida; Marion County, Indiana; Dallas County, Texas; and El
Paso County, Texas); and one area sampled for the first time (western
Washington). Local areas sampled in the NIS might change yearly as state
immunization programs target local assessments where they are most needed.

54 doses of diphtheria, tetanus toxoid, and any acellular pertussis vaccine, which
can include diphtheria and tetanus toxoid vaccine or diphtheria, tetanus toxoid,
and pertussis vaccine (DTaP); >3 doses of poliovirus vaccine; >1 dose of measles,
mumps, and rubella vaccine; >3 doses of Haemophilus influenzae type b vaccine;
>3 doses of hepatitis B vaccine; and >1 dose of varicella vaccine).

vaccination coverage and continued attention to reducing
current poverty disparities is needed to limit the spread -pre-
ventable diseases and ensure that children are protected.

To collect vaccination information on age-eligible children
(i.e., those aged 19-35 months), NIS uses a quarterly, random-
digit—dialing sample of telephone numbers for each survey
area. When respondents grant permission to contact provid-
ers, the telephone interview is followed by a mail survey of the
children’s vaccination providers to validate immunization
information. NIS methodology, including how the responses
are weighted to represent the population of children aged 19—
35 months, has been described previously (3). During 2007,
the household response rate (4) was 64.9%; a total of 17,017
children with provider-verified vaccination records were
included in this report, representing 68.6% of all children
with completed household interviews. Statistical analyses were
conducted using t-tests. Differences were considered statisti-
cally significant at p<0.05. A poverty status variable® was added
to the logistic regression models to control for racial/ethnic
differences among children living at or above the poverty level
and children living below the poverty level. This report
describes coverage levels for vaccines that have been included
in the routine childhood vaccination schedule recommended
by the Advisory Committee on Immunization Practices (ACIP)
since 2000 or before (2).

S Poverty status was based on 2006 U.S. Census poverty thresholds (available at
heep://www.census.gov/hhes/www/poverty.html).
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In 2007, national coverage with the 4:3:1:3:3:1 series was
77.4%; this coverage has been stable since 2004. Coverage
with the combined 4:3:1:3:3:1:4 vaccine series (i.e., the
4:3:1:3:3:1 series plus >4 doses of 7-valent pneumococcal con-
jugate vaccine [PCV7]) is being reported for the first time
and was 66.5%. National coverage was >90% for each of the
vaccines included in the 4:3:1:3:3:1 series except for >4 doses
of DTaP (84.5%); coverage with >3 doses of DTaP was 95.5%
(Table 1). Coverage with >1 dose of varicella vaccine (VAR)
reached 90% for the first time. VAR coverage among Ameri-
can Indian/Alaska Native (AI/AN)? children increased sig-
nificantly, from 85.4% in 2006 to 94.9% in 2007. National
vaccination coverage estimates for PCV7 continued to increase,
from 86.9% in 2006 to 90.0% in 2007 for >3 doses and from
68.4% to 75.3% for >4 doses. Among AI/AN children, cov-
erage with the fourth dose of PCV7 increased significantly,
from 62.7% to 80.4%.

Substantial differences were observed in vaccination cover-
age among states and local areas (Table 2). Estimated cover-
age for the 4:3:1:3:3:1 series ranged from 91.3% in Maryland
to 63.1% in Nevada. Among the 14 local areas included in
the 2007 NIS, coverage with the 4:3:1:3:3:1 series ranged from
82.2% in Philadelphia, Pennsylvania, to 69.6% in San Ber-
nardino, California.

Vaccination coverage levels were higher among AI/ANs com-
pared with whites for measles, mumps, and rubella (MMR)
vaccine, hepatitis B (HepB) vaccine, and VAR (Table 3). Cov-
erage with the fourth dose of DTaP and the fourth dose of
PCV7 among black children was not significantly lower than
white children after controlling for poverty status. Vaccina-
tion coverage with the fourth dose of DTaP and the fourth
dose of PCV7 was lower among children living below the
poverty level compared with children living at or above the
poverty level, but this difference declined from 6.1% in 2006
to 4.8% in 2007 for >4 doses of DTaP and from 9.4% in
2006 to 3.5% in 2007 for >4 doses of PCV7. Vaccination
coverage levels were similar across all racial/ethnic groups for
the 4:3:1:3:3:1 series. Coverage differed for this series among
children living at or above the poverty level compared with
children living below the poverty level, but this difference
declined from 4.9% in 2006 to 3.2% in 2007. Coverage
between white and black children with the 4:3:1:3:3:1:4
series was not significantly different after controlling for
poverty status.

9 For this report, persons identified as white, black, Asian, or American Indian/
Alaska Native are all non-Hispanic. Persons identified as Hispanic might be of
any race.
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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, 2003—2007

2003* 20041 20058 20061 2007**

Vaccine % (95% CItt) % (95% CI) % (95% CI) % (95% CI) % (95% CI)
DTP/DT/DTaP$¢

>3 doses 96.0 (+0.5) 95.9 (+0.5) 96.1 (x0.5) 95.8 (+0.5) 95.5 (x0.5)

>4 doses 84.8 (x0.8) 85.5 (x0.8) 85.7 (x0.9) 85.2 (x0.9) 84.5 (x0.9)
Poliovirus 91.6 (x0.7) 91.6 (x0.7) 91.7 (x0.7) 92.8 (x0.6) 92.6 (x0.7)
MMRT>1 dose 93.0 (+0.6) 93.0 (+0.6) 915 (x0.7) 92.3 (+0.6) 92.3 (x0.7)
Hib*** >3 doses 93.9 (x0.6) 93.5 (x0.6) 93.9 (x0.6) 93.4 (x0.6) 92.6 (x0.7)
Hepatitis B =3 doses 92.4 (+0.6) 924  (+0.6) 929  (+0.6) 93.3  (+0.6) 92.7 (+0.7)
Varicella =1 dose 84.8 (+0.8) 87.5 (x0.7) 879 (x0.8) 89.2 (x0.7) 90.0 (x0.7)
PCV7ttt

>3 doses 68.1 (x1.0) 73.2 (x1.0) 82.8 (1.0 86.9 (£0.8) 90.0 (x0.8)

>4 doses 35.8 (x1.0) 43.4 (x1.1) 53.7 (¢1.3) 68.4 (x1.1) 75.3 (x1.2)
Combined series

4:3:1888 82.2 (20.9) 835  (x0.9) 831  (1.0) 831  (x0.9) 82.8 (+1.0)

4:3:1:3™1 81.3 (x0.9) 82.5 (x0.9) 824  (+1.0) 82.1 (x1.0) 81.8 (x1.0)

4:3:1:3:3"" 79.4 (x0.9) 80.9 (x0.9) 80.8 (1.0 80.5 (£1.0) 80.1 (£1.0)

4:3:1:3:3: 111t 72,5 (+1.0) 76.0  (x1.0) 761 (x1.1) 76.9  (+1.0) 77.4 (x1.1)

4:3:1:3:3:1:45588 30.8 (x1.0) 38.4 (x1.1) 47.2 (£1.3) 60.1 (x1.2) 66.5 (x1.3)
Children who received no vaccinations 0.4 (x0.1) 0.4 (x0.2) 0.4 (x0.1) 0.4 (+0.1) 0.6 (+0.2)

* Born during January 2000—July 2002.
t Born during January 2001-July 2003.
§ Born during February 2002—July 2004.

1 Born during January 2003—June 2005 (2006 estimates based on National Immunization Survey dataset, which was rereleased on February 25, 2008, after correcting for

Hispanic overcount in nine states).
** Born during January 2004—July 2006.
t Confidence interval.

§§ Diphtheria, tetanus toxoids and pertussis vaccines, diphtheria and tetanus toxoids, and diphtheria, tetanus toxoids, and any acellular pertussis vaccine.

M Measles, mumps, and rubella vaccine.
*** Haemophilus influenzae type b (Hib) vaccine.
Tt Z-valent pneumococcal conjugate vaccine (PCV7).

§5§ >4 doses of DTaP, >3 doses of poliovirus vaccine, and =1 dose of any measles-containing vaccine.

M 4:3:1 plus >3 doses of Hib vaccine.

**** 4:3:1:3 plus =3 doses of hepatitis B vaccine.
111 4:3:1:3:3 plus =1 dose of varicella vaccine.
§§8§ 4:3:1:3:3:1: plus >4 doses of PCV7.

Reported by: N Darling, MPH, M Kolasa, MPH, KG Wooten, MA,
Immunization Sves Div, National Center for Immunization and
Respiratory Diseases, CDC.

Editorial Note: NIS is the only population-based, provider-
verified survey to provide national, state, and local area esti-
mates of vaccination coverage among children aged 19-35
months. The results of the 2007 survey indicate that vaccina-
tion coverage for vaccines recommended routinely by ACIP
since 2000 and before (2) reached record high levels. Improve-
ments in vaccination coverage for VAR meant that national
coverage estimates for all individual vaccines in the 4:3:1:3:3:1
series were >90%, except coverage with >4 doses of DTaP.
Coverage with >4 doses of PCV7 also was <90%. However,
3-dose coverage for both DTaP and PCV7 remained high.
Coverage with >4 doses of PCV7 increased significantly to
75.3% in 2007, a substantial increase since PCV7 was first
recommended in 2000 (5). However, coverage with >4 doses
of DTaP has not changed during the past 5 years. Increasing
coverage for the fourth dose of DTaP and the fourth dose of
PCV7 would improve national coverage for the 4:3:1:3:3:1
series and the 4:3:1:3:3:1:4 series, which will be used to moni-
tor the Healthy People 2010 immunization objectives begin-

ning with 2009 NIS data. The vaccine shortage that ended in
September 2004 (6) might have reduced coverage with the
fourth dose of PCV7 among children in the 2007 NIS cohort
(i.e., those born during January 2004—July 2006). Use of
effective interventions, such as parent and provider reminder/
recall, reducing out-of-pocket costs, increasing access to vac-
cination, and multicomponent interventions that include edu-
cation might further improve overall coverage in areas where
coverage is low (7). In addition, closing the coverage gap
between areas with the highest and lowest coverage remains a
priority. To achieve this, further collaborative efforts among
CDC, state immunization coordinators, immunization
programs, and other entities are essential.

Vaccination coverage among AI/AN children for VAR,
MMR vaccine, and the fourth dose of PCV7 increased sig-
nificantly in 2007 compared with 2006; in 2007, coverage
levels among AI/AN children were higher for two of these
vaccines (VAR and MMR vaccine) compared with white chil-
dren. Improved exchange of data between the Indian Health
Service information system and state immunization informa-
tion systems and implementation of evidence-based strategies
such as reminder/recall at Indian Health Service and tribal
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TABLE 2. Estimated vaccination coverage for the 4:3:1:3:3:1* and 4:3:1:3:3:1:4t vaccination series and selected individual vaccines
among children aged 19-35 months, by state and selected local areas — National Immunization Survey, United States, 20075

>4 DTaP1 =1 MMR** >1 VARTt >4 PCV7$8 4:3:1:3:3:1 4:3:1:3:3:1:4

State/Area %  (95% CIT) %  (95% CI) %  (95% CI) %  (95% CI) %  (95% CI) %  (95% CI)
United States 84.5 (+0.9) 923 (x0.7) 90.0 (x0.7) 753 (1.2) 774 (x1.1) 66.5 (+1.3)
Alabama 854 (£5.2) 95.0 (+2.8) 92.0 (x4.5) 79.6  (£5.7) 78.2 (£6.3) 67.3  (x7.0)
Alaska 81.7  (£5.6) 89.7  (x4.1) 80.5 (6.0) 80.9 (26.0) 701 (+6.8) 64.4  (£7.3)
Arizona 854 (+5.7) 89.0 (x4.8) 86.0 (+5.4) 76.8  (+6.6) 75.2 (£6.7) 66.1 (£7.3)
Arkansas 78.8  (£5.8) 925 (+3.1) 89.2 (x4.2) 65.4 (+6.4) 723  (£6.2) 57.4  (+6.5)
California 84.9  (x4.0) 946 (+2.4) 932 (+2.6) 78.8  (+4.8) 771 (#4.7) 67.7  (£5.4)
Alameda County 83.1 (£5.4) 91.6 (x4.4) 89.6 (x4.5) 80.7 (£5.7) 76.3  (£5.8) 69.4  (£6.2)
Los Angeles County 84.0 (£5.3) 95.8 (x2.8) 93.9 (3.3) 748 (6.2) 78.0 (£5.9) 65.0 (+6.7)
San Bernardino County 748 (£6.2) 90.3 (x4.3) 89.8 (x4.4) 68.6 (+6.4) 69.6 (+6.5) 57.5 (+6.8)
Rest of state 86.4 (+5.8) 947 (+3.5) 935 (3.8) 81.3 (x7.1) 774 (+7.0) 69.7  (+8.1)
Colorado 82.1 (7.0) 91.2 (+4.5) 88.9 (x5.9) 70.7  (+8.7) 780  (x7.8) 64.3  (£9.1)
Connecticut 91.1  (x4.4) 95.3 (+2.8) 942 (+3.3) 88.8 (x4.9) 86.8 (£5.0) 81.2  (£5.9)
Delaware 86.9 (+4.5) 94.8 (3.3) 921 (+3.8) 773 (26.2) 80.3  (+5.7) 686  (+6.7)
District of Columbia 85.1 (£5.6) 952 (£3.3) 94.0 (+3.5) 775 (£6.2) 81.6 (£5.9) 71.0  (£6.7)
Florida 85.0 (+5.2) 923  (x4.1) 90.2 (+4.4) 66.1 (+6.7) 80.3  (5.5) 61.8  (+6.8)
Miami-Dade County 86.0 (+5.0) 954  (£3.0) 90.8 (x4.5) 61.2 (£7.3) 76.1 (£6.3) 53.8  (x7.4)
Rest of state 84.9 (£6.0) 91.8 (24.8) 90.1 (¢5.1) 67.0 (x7.8) 81.0 (+6.4) 632  (£7.9)
Georgia 855 (+5.2) 914 (+4.2) 91.6 (x4.1) 755 (+6.7) 79.6 (£6.0) 65.9  (x7.2)
Hawaii 90.6  (+3.8) 93.8 (+3.7) 955 (+2.6) 80.7 (+5.8) 87.5 (+4.5) 774  (£6.1)
Idaho 772 (£6.3) 86.1 (¢5.2) 755  (+6.4) 66.6 (x7.2) 65.6  (+7.2) 529  (+7.6)
lllinois 81.6 (x4.2) 93.1 (x2.7) 88.7 (+3.4) 76.0 (+4.5) 735 (+4.8) 65.8  (£5.0)
City of Chicago 782  (+6.4) 89.5 (x4.7) 88.8 (+4.2) 69.0 (+6.7) 710  (¢6.7) 60.6  (+6.8)
Rest of state 82.7 (£5.2) 944  (£3.2) 88.7 (x4.4) 785  (+5.6) 744 (6.0 67.6  (+6.3)
Indiana 80.3 (x4.4) 90.4 (+3.3) 88.3 (+3.5) 70.4  (£5.2) 74.0  (+4.6) 61.8  (£5.3)
Marion County 80.8 (+5.2) 875 (x4.6) 86.0 (+4.6) 75.0 (£5.7) 714  (£5.9) 63.2  (+6.3)
Rest of state 80.2 (£5.2) 91.0 (£3.9) 88.8 (x4.2) 69.4 (£6.1) 74.5 (£5.4) 61.5  (£6.3)
lowa 83.0 (£5.9) 93.0 (+3.8) 88.2 (x4.6) 723 (+6.6) 75.9 (£6.3) 642  (£6.9)
Kansas 87.0 (x4.9) 93.1  (£3.5) 88.7 (x4.1) 75.0 (£6.2) 76.0 (£6.0) 64.8  (+6.8)
Kentucky 852  (+5.8) 90.8  (+4.6) 87.9 (5.1) 69.7 (+6.5) 782  (+6.2) 63.3 (+6.7)
Louisiana 80.1 (£5.9) 929 (+34) 915 (x3.7) 76.0 (+6.0) 770  (£6.1) 66.9  (+6.9)
Maine 86.7 (+5.4) 90.2 (+4.8) 855 (+5.3) 825 (+5.6) 72.9 (+6.9) 67.0 (£7.2)
Maryland 948  (x2.4) 97.1  (x2.0) 96.8 (1.9) 844 (+5.9) 91.3  (¢3.1) 79.9  (+6.2)
Massachusetts 90.0 (5.0) 93.3 (+4.6) 87.4 (+5.6) 85.1 (£6.3) 77.9 (£7.3) 76.0  (£7.4)
Michigan 84.3  (£6.1) 895 (5.3) 895 (+5.3) 711 (27.4) 788  (+6.7) 66.9  (+7.5)
Minnesota 88.9 (x4.7) 949 (£2.8) 89.1 (x4.7) 82.1 (£6.2) 80.5 (£6.1) 728  (£6.9)
Mississippi 81.0 (+6.8) 872 (+5.8) 88.4 (5.6) 65.8 (+7.8) 771 (x7.0) 612  (£7.9)
Missouri 80.6 (+6.5) 89.0 (5.2) 89.4 (x5.0) 73.7  (£7.0) 76.1 (£6.9) 64.7  (£7.5)
Montana 79.1  (£5.8) 89.6 (+4.0) 785 (+5.8) 70.7 (+6.7) 65.3  (+6.9) 58.0 (x7.0)
Nebraska 87.8  (£5.3) 94.0 (x3.7) 93.8 (+3.8) 80.5 (6.5) 829  (x6.0) 744 (£7.1)
Nevada 714 (x7.3) 86.3 (x4.9) 83.3 (+5.5) 61.7 (£7.5) 63.1 (£7.6) 50.7  (£7.5)
New Hampshire 94.4  (£3.5) 96.6 (+2.6) 95.2 (x3.1) 87.3 (+5.3) 90.6 (+4.3) 80.5 (+6.2)
New Jersey 85.3 (£5.9) 91.2 (£5.5) 925 (x4.8) 69.3 (£7.8) 80.5 (£6.4) 62.3  (x7.9)
New Mexico 816 (£7.0) 90.6  (+3.6) 88.8 (+3.9) 72.0 (27.6) 76.0  (x7.2) 65.4  (£7.7)
New York 88.9 (x2.9) 93.6 (x2.1) 884 (x3.2) 75.1  (+4.5) 77.8 (£4.1) 65.2  (+4.9)
City of New York 84.7  (+4.5) 91.9 (#3.2) 89.0 (+3.9) 734  (+5.4) 76.3  (£5.3) 64.4  (+6.0)
Rest of state 92.8  (+3.8) 952  (+2.6) 87.8 (£5.1) 76.7  (x7.2) 791 (#6.3) 65.9  (+7.6)
North Carolina 85.8  (£5.0) 96.9 (£2.0) 93.3 (4.1) 81.7 (£5.6) 773  (£6.5) 70.1 (£7.0)
North Dakota 855 (+4.9) 952  (x2.9) 915 (3.8) 81.4 (+5.5) 772  (+5.7) 68.9  (+6.3)
Ohio 86.6 (+4.9) 90.7 (£3.7) 89.1  (x4.1) 747  (£6.0) 77.7  (£5.8) 645  (£6.5)
Oklahoma 82.7 (£6.0) 89.9 (5.0) 89.7 (5.0) 58.3 (x7.8) 785  (+6.3) 533  (£7.7)
Oregon 778  (x7.3) 88.9 (5.3) 84.2 (x6.3) 70.1  (£7.5) 70.5 (£7.6) 62.7  (£7.8)
Pennsylvania 86.4  (+3.6) 93.8 (+2.5) 919 (x2.8) 791  (x4.4) 78.8 (+4.3) 68.3  (x4.9)
Philadelphia County 88.3 (+5.4) 922  (x4.5) 91.8  (x4.4) 81.2 (+6.5) 822  (+6.2) 730  (£7.3)
Rest of state 86.0 (x4.2) 941  (£2.8) 92.0 (3.2) 78.8  (£5.1) 78.2 (£4.9) 67.5 (£5.7)
Rhode Island 84.9 (£6.1) 94.7  (3.9) 921 (x4.1) 90.7 (x4.4) 75.0  (x7.0) 69.2  (£7.4)
South Carolina 842 (x4.5) 925 (£3.2) 915 (3.3) 80.8 (+4.8) 79.5 (£5.0) 749  (£5.3)
South Dakota 88.7 (+4.5) 95.0 (+2.4) 85.3 (+5.2) 543 (+7.4) 76.9 (+6.1) 458  (£7.4)

* Includes =4 doses of diphtheria, tetanus toxoid, and any acellular pertussis vaccine (DTaP) (also can include diphtheria and tetanus toxoid vaccine or diphtheria, tetanus toxoid,
and pertussis vaccine); >3 doses of poliovirus vaccine; =1 dose of any measles-containing vaccine; >3 doses of Haemophilus influenzae type b vaccine; >3 doses of hepatitis B
vaccine; and =1 dose of varicella vaccine.

14:3:1:3:3:1 plus =4 doses of 7-valent pneumococcal conjugate vaccine (PCV7).

§ Children in the 2007 National Immunization Survey were born during January 2004—July 2006.

>4 doses of DTaP.

**>1 dose of measles, mumps, and rubella vaccine.

t>1 dose of varicella vaccine at or after child’s first birthday.
§5>3 doses of PCV7.

T Confidence interval.
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TABLE 2. (Continued) Estimated vaccination coverage for the 4:3:1:3:3:1* and 4:3:1:3:3:1:4t vaccination series and selected
individual vaccines among children aged 19-35 months, by state and selected local areas — National Immunization Survey,
United States, 2007%

>4 DTaPT =1 MMR** =1 VARt >4 PCV788 4:3:1:3:3:1 4:3:1:3:3:1:4

State/Area %  (95% CIm) %  (95% CI) %  (95% CI) %  (95% CI) %  (95% CI) %  (95% CI)
Tennessee 84.8 (+6.0) 945 (x4.3) 923 (+4.7) 72.6  (x7.5) 78.7 (+6.7) 64.3 (£7.7)
Texas 82.1 (¢3.5) 90.4 (+2.6) 90.0 (*2.6) 75.7  (+4.0) 77.3 (+3.8) 68.5 (+4.4)
Bexar County 85.5 (+4.8) 90.9 (3.9) 88.8 (+4.3) 79.1  (5.5) 80.1 (£5.3) 74.0 (£5.8)
City of Houston 779 (£5.6) 89.4 (+3.8) 89.6 (+3.8) 716  (+5.9) 73.0 (£5.7) 64.1 (+6.2)
Dallas County 77.0 (£6.0) 89.9 (z4.1) 90.0 (x4.1) 70.8 (6.3) 71.9 (+6.2) 61.0 (+6.8)
El Paso County 81.8 (+5.7) 90.3 (+4.8) 911  (4.7) 69.3 (+6.9) 77.4 (+6.2) 63.1 (£7.1)
Rest of state 83.4  (£5.1) 90.6  (3.8) 90.2 (+3.8) 77.4  (5.8) 78.7 (+5.6) 70.4 (+6.4)
Utah 82.2 (+5.3) 90.9 (+4.0) 86.6 (+4.8) 70.7 (+6.4) 73.6 (+6.1) 61.4 (+6.8)
Vermont 81.9 (x7.5) 93.6 (5.2) 776 (+7.8) 842 (x7.0) 67.3 (8.3) 62.7 (+8.5)
Virginia 84.1 (x4.8) 90.9 (3.8) 87.8 (+4.5) 791  (¢5.1) 75.5 (£5.7) 67.9 (+6.1)
Washington 80.9 (+5.4) 90.5 (3.9) 84.0 (x4.9) 73.8 (6.0) 69.0 (6.1) 64.6 (+6.2)
Western Washington 88.1 (+4.8) 919 (x3.9) 80.8 (+5.9) 82.3 (+5.8) 71.3 (+6.7) 66.8 (x7.0)
Rest of state 79.3 (+6.4) 90.2  (z4.6) 84.8 (+5.8) 719  (x7.2) 68.4 (£7.3) 64.1 (£7.4)
West Virginia 84.5 (x4.9) 96.2 (x2.1) 89.2 (+3.8) 75.8 (+5.7) 75.5 (+5.6) 64.9 (+6.2)
Wisconsin 82.0 (+6.1) 91.4 (4.6) 86.7 (+5.4) 78.7  (x6.5) 771 (+6.6) 69.6 (£7.2)
Wyoming 78.7  (£6.1) 87.5 (+5.2) 785 (+6.3) 68.0 (+6.7) 70.2 (+6.8) 58.7 (x7.1)

TABLE 3. Estimated vaccination coverage among children aged 19-35 months, by selected vaccines and dosages, race/ethnicity,*
and poverty levelt — National Immunization Survey, United States, 20078

American
Indian/ Below At or above
White Black Hispanic Alaska Native Asian poverty level poverty level
Vaccine % (95% CIT) %  (95% CI) %  (95% CI) %  (95% CI) %  (95% ClI) % (95% CI) %  (95% ClI)
DTaP”
>3 doses 955 (0.7) 93.9 (x1.8) 96.1 (x1.1) 97.3 (x2.9) 96.4 (x2.4) 94.1  (x1.2) 96.0  (+0.6)
>4 doses 85.3 (x1.2) 823 (+2.7) 83.8 (x2.2) 86.4 (x7.1) 87.5 (+4.0) 81.1  (x2.1) 85.9 (x1.1)
Poliovirus 926 (+0.9) 91.1  (x2.1) 93.0 (x1.6) 94.8 (+5.5) 95.0 (+2.6) 919 (¢1.3) 92.8  (x0.9)
MMRTt =1 dose 92.1 (0.8) 915 (2.0 926 (+1.6) 96.2 (+3.2) 93.9 («3.5) 91.3  (x1.4) 926 (+0.8)
Hib$$ >3 doses 929 (x0.9) 90.8 (x2.2) 935 (x1.4) 95.0 (x4.1) 91.0 (+3.4) 91.0 (¢1.5) 93.1  (+0.8)
Hepatitis B >3 doses ~ 92.5  (+0.9) 912  (x2.1) 936 (1.6) 96.7 (+3.0) 93.8 (2.9) 92.1  (x1.4) 929  (x0.9)
Varicella =1 dose 89.2 (+1.0) 89.8 (+2.2) 90.6 (x1.7) 94.9 (+3.5) 93.7 (x2.9) 89.2 (x1.6) 90.1  (x0.9)
PCVv7M
>3 doses 89.8 (+0.9) 89.5 (+2.2) 91.0 (x1.7) 94.0 (+4.3) 86.8 (+4.7) 89.0 (x1.6) 90.3  (x0.9)
>4 doses 76.6 (x1.4) 70.3 (+£3.4) 75.4  (x2.6) 80.4 (x7.1) 75.0 (£5.9) 72.8 (x2.4) 76.3  (+1.4)
Combined series
4:3:1:3™ 826 (x1.2) 79.5 (£2.9) 815 (x2.3) 85.3 (x7.2) 81.9 (+5.1) 78.8 (x2.2) 829 (x1.2)
4:3:1:3:31tt 81.0 (+1.3) 775  (3.1) 79.8 (x2.4) 85.1 (7.3) 80.7 (x5.2) 76.9 (x2.3) 81.4 (x1.2)
4:3:1:3:3:1888 775 (+1.3) 75.3 (£3.2) 78.0 (x2.5) 82.7 (+7.5) 79.4 (£5.3) 75.0 (x2.3) 782  (+1.3)
4:3:1:3:3:1:41M 67.0 (+1.6) 62.0 (+3.6) 67.0 (+2.8) 74.6 (+8.4) 68.6 (+6.5) 64.7 (£2.7) 66.9 (+1.5)
* Persons identified as white, black, Asian, or American Indian/Alaska Native are all non-Hispanic. Persons identified as Hispanic might be of any race. Native Hawaiian or other

Pacific Islanders and multiple races were not included because of small sample sizes.

T Poverty status was based on 2006 U.S. Census poverty thresholds (available at http://www.census.gov/hhes/www/poverty.html).

§ Children in the 2007 National Immunization Survey were born during January 2004—July 2006.

T Confidence interval.
** Diphtheria, tetanus toxoid, and any acellular pertussis vaccine, which can include diphtheria and tetanus toxoid vaccine or diphtheria, tetanus toxoid, and pertussis vaccine.
1t Measles, mumps, and rubella vaccine.

8§ Haemophilus influenzae type b (Hib) vaccine.

1 7-valent pneumococcal conjugate vaccine (PCV7).

***>4 doses of DTP/DT/DTaP, =3 doses of poliovirus vaccine, and =1 dose of any measles-containing vaccine, and =3 doses of Hib vaccine.
114:3:1:3 plus =3 doses of hepatitis B vaccine.

§8§4:3:1:3:3 plus =1 dose of varicella vaccine.
194:3:1:3:3:1 plus =4 doses of PCV7.
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facilities, might have contributed to these increases in vacci-
nation coverage (A. Groom, CDC, personal communication,
August 2008). However, further monitoring is needed to
determine whether these levels will be sustained.

As in 20006, the results of the 2007 NIS indicate that differ-
ences in poverty status accounted for the observed differences
in coverage between white and black children for the fourth
dose of DTaP and fourth dose of PCV7. In 2007, these differ-
ences in coverage between children living at or above the pov-
erty level compared with children living below the poverty level
were reduced by one percentage point for DTaP and by nearly
six percentage points for PCV7. Continued efforts are needed
to improve vaccination coverage among children of all racial
and ethnic groups living below the poverty level.

The 2007 NIS results confirm that the majority of parents
are vaccinating their children, with less than 1% of children
receiving no vaccines by age 19-35 months. Although vacci-
nation coverage in this age group remains high, recent out-
breaks of measles have occurred in certain communities (8).
Several factors might explain this apparent paradox. Despite
record high coverage with MMR vaccine, nearly 8% of chil-
dren aged 19-35 months surveyed for the 2007 NIS remained
unvaccinated. Measles is highly contagious, and clustering of
unimmunized children within geographic areas can increase
risk for measles and other vaccine-preventable disease trans-
mission. Clusters of unimmunized children might not be
detected by NIS methods and might not be visible in national
and state rates. Furthermore, any changes in vaccination
behaviors among parents of children born after July 2006
would not have been detected by the 2007 survey.
Increased attention to parental concerns about vaccine safety
has become apparent in recent years (9). The 2008 NIS is
collecting information on parental concerns about vaccine
safety to better assess parental attitudes and beliefs about vac-
cines. In addition, CDC and its partners are developing new
educational materials that can assist parents in making fully
informed decisions about immunizing their children.**

The findings in this report are subject to at least three limita-
tions. First, NIS is a telephone survey, and statistical adjust-
ments might not compensate fully for nonresponse and
households without landline telephones. Second, underestimates
of vaccination coverage might have resulted from the exclusive
use of provider-verified vaccination histories because complete-
ness of these records is unknown. Finally, although national

** Additional information available at http://www.cdc.gov/vaccines.

coverage estimates are precise, annual estimates and trends for
state and local areas should be interpreted with caution because
of smaller sample sizes and wider confidence intervals.
Achieving and maintaining high vaccination coverage
levels is important to further reduce the burden of vaccine-
preventable diseases and prevent a resurgence of measles and
other diseases that have been eliminated in the United States
(10). Although vaccination coverage estimates were at record
highs and above the Healthy People 2010 target for most of
the routinely recommended vaccines in 2007, ongoing efforts
through partnerships among national, state, local, private, and
public entities are needed to sustain these levels and ensure
that vaccination programs in the United States remain strong.
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