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ABSTRACT

Objectives. Following the measles outbreaks of the late 1980s and early 
1990s, vaccination coverage was found to be low nationally, and there were 
pockets of underimmunized children primarily in inner cities. We described the 
percentage and demographics of children who were entitled to the Vaccines 
for Children (VFC) program in 2009 and evaluated whether Healthy People 
2010 (HP 2010) vaccination coverage objectives of 90% were achieved among 
these children.

Methods. We analyzed data from 16,967 children aged 19–35 months sampled 
by the National Immunization Survey in 2009. VFC-entitled children included 
children who were (1) on Medicaid, (2) not covered by health insurance, (3) of 
American Indian/Alaska Native race/ethnicity, or (4) covered by private health 
insurance that did not pay all of the costs of vaccines, but who were vaccinated 
at a Federally Qualified Health Center or a Rural Health Center.

Results. An estimated 49.7% of all children aged 19–35 months were entitled 
to VFC vaccines. Compared with children who did not qualify for VFC, the 
VFC-entitled children were significantly more likely to be Hispanic or non-His-
panic black; to have a mother who was widowed, divorced, separated, or never 
married; and to live in a household with an annual income below the federal 
poverty level. Mothers of VFC-entitled children were significantly less likely to 
have some college experience or to be college graduates. Of nine vaccines 
analyzed, two vaccines—polio at 91.7% and hepatitis B at 92.2%—achieved 
the HP 2010 90% coverage objective for VFC-entitled children, and four 
others, including measles-mumps-rubella at 88.8%, achieved greater than 80% 
coverage. 

Conclusions. Today, children with demographic characteristics like those of 
children who were at the epicenter of the measles outbreaks two decades ago 
are entitled to VFC vaccines at no cost, and have achieved high vaccination 
coverage levels.
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From 1989 to 1991, there was a national resurgence in 
measles.1 Research revealed that cases observed during 
the measles resurgence were disproportionately inner-
city, preschool-aged American Indian, Hispanic, or 
black children ,5 years of age who had not been vac-
cinated2–7 and who were living in poverty.1 In response 
to this resurgence, the Childhood Immunization Initia-
tive8,9 was developed in 1993 to address significant gaps 
in vaccination coverage among young children in the 
U.S. Among the strategies for achieving this goal was 
to eliminate the cost of vaccines as a barrier to being 
vaccinated. In October 1994, the Vaccines for Chil-
dren (VFC) program10 was established to achieve this 
goal by providing financially vulnerable children with 
publicly purchased vaccines at no cost at the offices 
and clinics of vaccination providers who are enrolled 
in the VFC program. Children aged #18 years are 
entitled to receive VFC vaccines if they are (1) not 
covered by any health insurance that pays for doctor 
visits and hospital stays (“uninsured”), (2) on Medicaid, 
(3) of American Indian/Alaska Native (AI/AN) race/
ethnicity, or (4) covered by private health insurance 
that does not cover the costs of all recommended vac-
cines (“underinsured”) and vaccinated at a Federally 
Qualified Health Center (FQHC) or a Rural Health 
Center (RHC). The VFC program is the only federal 
entitlement program administered by the Centers for 
Disease Control and Prevention (CDC).

The objectives of this article were to (1) describe 
the percentage of children who were VFC-entitled in 
2009, (2) evaluate the extent to which VFC-entitled 
children were vaccinated by providers authorized to 
administer VFC vaccines, (3) provide a description of 
the demographic composition of VFC-entitled children, 
and (4) evaluate the extent to which Healthy People 
2010 (HP 2010) vaccination coverage objectives of 90% 
for recommended vaccines have not been achieved by 
VFC-entitled children. 

METHODS

The National Immunization Survey 
We obtained estimates of vaccination coverage using 
data from 16,967 children aged 19–35 months sampled 
by the 2009 National Immunization Survey (NIS).11,12 
The NIS begins with a landline telephone survey to 
identify households with children aged 19–35 months. 
Data collected in the telephone portion of the National 
Immunization Survey (NIS) include sociodemographic 
characteristics about sampled households. Among 
households with children aged 19–35 months that com-
plete the NIS telephone interview, interviewers request 
consent to contact age-eligible children’s vaccination 
providers. Among households for which consent is 

obtained, the NIS sends a mail survey to vaccination pro-
viders to obtain sampled children’s provider-reported 
vaccination histories. In 2009, the response rate for the 
telephone portion of the NIS was 64%. Among the chil-
dren aged 19–35 months in households that completed 
the NIS telephone interview, 69% had a sufficiently 
detailed vaccination history returned from the mail 
survey sent to vaccination providers to be included in 
our analyses. We used data from the 2009 NIS Health 
Insurance Module to determine whether, at the time 
of the NIS telephone interview, children were entitled 
to VFC vaccines because they were uninsured, on 
Medicaid, AI/AN, or underinsured and administered 
doses at an FQHC or RHC. To determine whether vac-
cination providers were enrolled in the VFC program 
to administer VFC vaccines to VFC-entitled children, 
providers were asked in the mail survey portion of the 
NIS whether their practice ordered vaccines from their 
state VFC program. 

The recommended vaccination schedule and  
the HP 2010 vaccination objectives
Vaccines that were recommended for routine adminis-
tration13 for all of the annual birth cohorts of children 
who were aged 19–35 months in 2009 included the fol-
lowing: diphtheria-tetanus-acellular pertussis (DTaP), 
polio, measles-mumps-rubella (MMR), hepatitis B (Hep 
B), Haemophilus influenzae type b (Hib), varicella (VAR), 
heptavalent pneumococcal conjugate (PCV7), hepati-
tis A (Hep A), and seasonal influenza vaccines. 

In this article, we provide estimates of vaccination 
coverage for $4 doses of DTaP, $3 doses of polio 
vaccine, $1 dose of MMR, $3 doses of Hib, $3 doses 
of Hep B, $1 dose of VAR after 12 months of age, 
$4 doses of PCV7, and $2 doses of Hep A. For the 
2008–2009 seasonal influenza vaccine, two doses were 
recommended for children who received seasonal 
influenza vaccine for the first time, or received only one 
dose the previous influenza season; all other children 
were recommended to receive one dose.14 We measured 
influenza vaccination coverage for children vaccinated 
during September–December of the 2008–2009 influ-
enza season. We provided estimates of vaccination 
coverage for the U.S. overall and 72 geographic areas, 
which consist of 63 nonoverlapping geographic areas, 
including all 50 states, the District of Columbia, and 
12 other geographic areas.

HP 2010 established vaccination coverage targets 
of 90% for each of the individual vaccines listed pre-
viously, except for the Hep A and seasonal influenza 
vaccines.15 Although the Hep A and seasonal influenza 
vaccines were not included in the original HP 2010 
goals, CDC had added them to its annual recommen-
dations by 2009; thus, for this analysis, we chose to 
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evaluate them at the 90% coverage level as with the 
other vaccines. Estimates with a 95% one-sided upper 
confidence limit that did not exceed 90% were consid-
ered to have failed to achieve the HP 2010 vaccination 
coverage objective. 

RESULTS

Percentage of VFC-entitled children 
At the time of the NIS telephone interview in 2009,  
of all children aged 19–35 months, 49.7% (61.4%) 
were entitled to VFC vaccines (range: 25.8% to 72.1% 
among states and substate areas); 42.8% (61.4%) were 
on Medicaid (range: 20.6% to 67.2%); 5.4% (60.7%) 
were uninsured (range: 0.6% to 15.5%); 3.2% (60.5%) 
were AI/AN (range: 0.0% to 35.1%); and 0.3% 
(60.1%) were underinsured and were administered 
vaccine doses at an FQHC or RHC (range: 0.0% to 
2.3%) (Table 1). 

Percentage of VFC-entitled children vaccinated  
by VFC-enrolled providers
Nationally, children who were entitled to VFC vaccines 
were significantly more likely to receive vaccines at 
VFC-enrolled providers than children who were not 
VFC-entitled (95.2% vs. 82.1%, p,0.05). Among the 
states and substate areas, the estimated percentage 
of VFC-entitled children who were administered vac-
cines by a VFC-enrolled provider ranged from 79.8% 
to 100.0%. Among children who were entitled to VFC 
vaccines, 86.0% (61.5%) were on Medicaid. Among 
VFC-entitled children who were not on Medicaid, 
77.3% (64.8%) were uninsured, 19.8% (64.7%) were 
AI/AN, and 4.3% (61.5%) were underinsured and 
administered doses at an FQHC or RHC. 

Among VFC-entitled children who were on Medic-
aid, 96.1% (60.8%) received doses from a vaccination 
provider who was enrolled in the VFC program. Among 
VFC-entitled children who were uninsured and not on 
Medicaid, 90.3% (63.3%) received doses from a vacci-
nation provider who was enrolled in the VFC program. 
Among AI/AN children, 95.8% (62.5%) were either 
on Medicaid, vaccinated at an Indian Health Service 
facility, or administered doses from a provider who was 
enrolled in the VFC program. In 2009, 9.3% (60.7%) 
of all children aged 19–35 months were covered by 
private insurance that did not cover all of the costs 
of vaccines. Among those, only 3.4% (61.1%) took 
advantage of their entitlement to VFC vaccines and 
were administered doses at an FQHC or RHC. 

Demographic composition of VFC-entitled children
Compared with children who were not VFC-entitled, 
children who were VFC-entitled were significantly 

more likely to be Hispanic or non-Hispanic black, and 
significantly less likely to be non-Hispanic white or non-
Hispanic Asian (Table 2). Also, compared with children 
who were not VFC-entitled, VFC-entitled children were 
significantly more likely to have received all of their 
vaccines at a public clinic and significantly less likely 
to have received all of their vaccines at a private clinic. 
However, about 50% of VFC-entitled children received 
all of their vaccines at a private clinic. 

Mothers of VFC-entitled children were significantly 
more likely to be widowed, divorced, separated, or 
never married and aged #29 years; significantly less 
likely to speak English during the random-digit-dialed 
portion of the NIS telephone interview; and signifi-
cantly less likely to have some college experience or to 
be a college graduate. Finally, compared with children 
who were not VFC-entitled, children who were VFC-
entitled lived in households that were significantly 
more likely to have annual incomes that were below the 
federal poverty level, have $4 children aged 18 years 
or younger in the household, or live in a central-city 
metropolitan statistical area.

Vaccination coverage for VFC-entitled children and 
achievement of HP 2010 objectives
The national estimates of vaccination coverage for 
DTaP, polio, MMR, Hib, VAR, PCV7, and the seasonal 
influenza vaccine were significantly lower among VFC-
entitled children than for non-VFC-entitled children 
(Tables 3a–3c). However, the national estimates of vac-
cination coverage for VFC-entitled children did not fail 
to achieve the HP 2010 vaccination coverage objective 
of 90% for the polio and Hep B vaccines. 

Among the 63 subnational geographic areas listed 
in Tables 3a–3c, the HP 2010 vaccination coverage 
objective of 90% was not achieved among VFC-entitled 
children for 41 (65.1%) areas for DTaP, three (4.8%) 
areas for polio, four (6.3%) areas for MMR, 33 (52.4%) 
areas for Hib, two (3.2%) areas for Hep B, five (7.9%) 
areas for VAR, 51 (81.0%) areas for PCV7, 63 (100.0%) 
areas for Hep A, and 63 (100.0%) areas for the sea-
sonal influenza vaccine. Among the 63 subnational 
geographic areas listed in Tables 3a–3c, the HP 2010 
vaccination coverage objective of 90% was not achieved 
among children who were not VFC-entitled for 17 
(27.0%) areas for DTaP, zero (0.0%) areas for polio, 
three (4.8%) areas for MMR, 26 (41.3%) areas for Hib, 
zero (0.0%) areas for Hep B, seven (11.1%) areas for 
VAR, 29 areas (46.0%) for PCV7, 63 (100.0%) areas 
for Hep A, and 63 (100.0%) areas for the seasonal 
influenza vaccine. Again, it should be noted that the 
HP 2010 coverage goals did not include objectives 
for the Hep A or seasonal influenza vaccines, and 
because these vaccines were more recently added to 
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Table 2. Comparison of VFC-entitled and non-VFC-entitled children by selected  
demographic characteristics: 2009 National Immunization Survey

Characteristic

Estimated percentage

Unweighted sample size  
N

Non-VFC-entitled 
Percent (95% CI)

VFC-entitled 
Percent (95% CI)

Race/ethnicity of child
 Hispanic 2,914 16.3 (61.6) 40.1 (62.2)a

 Non-Hispanic white 11,173 69.2 (61.7) 35.2 (61.9)a

 Non-Hispanic black 1,707 7.6 (61.0) 17.6 (61.5)a

 Non-Hispanic Asian 649 5.1 (60.8) 2.7 (60.9)a

 Other 610 1.8 (60.4) 4.4 (60.8)a

Gender of child
 Male 8,776 51.3 (61.7) 51.1 (62.2)
 Female 8,277 48.7 (61.7) 48.9 (62.2)
Facility types where vaccines were 
administered
 All public 1,757 5.0 (60.7) 18.4 (61.7)a

 All hospital 1,925 7.6 (60.9) 13.3 (61.6)a

 All private 10,421 72.0 (61.5) 50.8 (62.2)a

 All military/other 551 3.1 (60.5) 2.6 (60.8)
 All other/mixed 2,072 11.1 (61.0) 13.8 (61.5)a

 Unknown 149 1.2 (60.5) 1.1 (60.4)
 All WIC 6 0.0 (60.0) 0.1 (60.1)
Mother’s marital status
 Widowed, divorced, or separated 1,022 4.1 (60.8) 11.5 (61.4)a

 Never married 3,084 7.7 (61.1) 41.9 (62.2)a

 Married 12,929 88.2 (61.3) 46.2 (62.2)a

 Deceased 18 0.1 (60.1) 0.3 (60.2)a

Mother’s age (in years)
 #19 317 0.6 (60.3) 5.7 (61.2)a

 20–29 5,507 22.8 (61.5) 52.8 (62.2)a

 $30 11,229 76.5 (61.5) 41.5 (62.2)a

Mother’s preferred language
 English 15,674 94.9 (61.0) 71.5 (62.2)a

 Spanish 1,189 3.9 (60.9) 25.8 (62.2)a

 Other 190 1.2 (60.4) 2.8 (61.1)a

Mother’s educational attainment
 ,12 years 1,797 6.1 (61.1) 33.4 (62.2)a

 12 years 3,067 19.7 (61.6) 42.6 (62.2)a

 Some college 4,457 20.1 (61.3) 17.7 (61.4)a

 College graduate 7,732 54.1 (61.7) 6.4 (60.8)a

Annual household income
 .100% FPL (.$75,000) 6,290 51.2 (61.7) 4.7 (60.9)a

 .100% FPL (#$75,000) 6,694 43.1 (61.7) 34.1 (62.0)a

 ,100% FPL 3,508 5.7 (60.9) 61.2 (62.1)a

Number of children aged #18 years in 
the household
 1 3,984 25.1 (61.4) 19.5 (61.6)a

 2–3 10,664 64.3 (61.6) 58.2 (62.2)a

 $4 2,405 10.6 (61.2) 22.3 (61.9)a

Location of household
 MSA, central city 7,181 38.8 (61.6) 45.9 (62.2)a

 MSA, non-central city 6071 47.7 (61.7) 34.4 (62.1)a

 Non-MSA 3,801 13.4 (60.9) 19.7 (61.4)a

aPercentage is significantly different from the percentage in the corresponding group among non-VFC-entitled children (p,0.05).
VFC 5 Vaccines for Children program
CI 5 confidence interval
WIC 5 Special Supplemental Nutrition Program for Women, Infants, and Children
FPL 5 federal poverty level
MSA 5 metropolitan statistical area
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Table 3a. Estimated vaccination coverage for selected vaccines—DTaP/DTP, polio, and MMR— 
by VFC entitlement status and geographic area: 2009 National Immunization Survey

Geographic area

$4 doses DTaP/DTP vaccine $3 doses polio vaccine $1 dose MMR vaccine

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

United States 81.0 (61.7)a,b 87.1 (61.2)b 91.7 (61.2)a 94.2 (60.8) 88.8 (61.4)a,b 91.5 (60.9)
Ranges across the 63  
 subnational geographic  
 areas (percent) 63.4–91.8 70.1–94.2 79.7–99.2 84.4–99.0 77.2–98.9 80.1–96.9
Alabama 81.0 (68.8)a,b 91.8 (65.0) 96.9 (63.1) 96.5 (63.6) 94.4 (64.5) 96.9 (63.1)
Alaska 73.7 (610.0)b,c 76.0 (69.0)b 91.5 (66.3) 92.8 (65.8) 88.0 (67.5) 82.7 (68.9)
Arizona 82.7 (66.9)b 85.3 (66.2) 91.0 (65.2)a 96.0 (62.9) 89.1 (65.4) 93.3 (64.0)
Arkansas 63.4 (611.8)a,b,c 81.3 (66.3)b 88.9 (66.6) 90.7 (64.8) 77.2 (610.8)b,c 85.7 (65.8)
California 79.9 (66.9)a,b 87.8 (65.9) 90.5 (65.2) 93.5 (64.4) 88.8 (65.4) 91.1 (64.9)
 Rest of state 77.8 (69.3)a,b 87.9 (67.3) 90.9 (66.6) 94.1 (65.3) 88.9 (67.0) 91.5 (66.1)
 Los Angeles County 84.8 (68.1) 87.5 (67.9) 89.5 (67.3) 91.4 (66.9) 88.3 (67.7) 89.7 (66.9)
Colorado 82.4 (612.5)c 82.5 (67.1)b 88.3 (611.8)c 90.3 (65.2) 85.2 (612.3)c 83.7 (68.0)
Connecticut 75.7 (618.4)a,c 91.8 (64.4) 94.2 (611.0)c 97.6 (61.9) 98.9 (62.1) 91.9 (64.4)
Delaware 86.1 (67.7) 87.5 (66.9) 91.3 (66.4) 94.2 (64.6) 88.8 (67.2) 91.4 (65.0)
District of Columbia 77.5 (69.5)a,b 90.9 (64.2) 83.6 (68.6)a 96.2 (63.3) 90.1 (67.2) 92.4 (65.0)
Florida 90.3 (65.7) 90.3 (65.6) 91.7 (65.3) 94.0 (64.6) 89.6 (66.1) 93.1 (63.9)
Georgia 81.3 (68.4)b 84.4 (67.3) 92.1 (65.7) 96.4 (62.9) 89.7 (66.5) 92.9 (65.3)
Hawaii 78.5 (610.6)b,c 81.4 (67.2)b 89.4 (67.6) 90.1 (65.6) 91.6 (66.3) 83.3 (67.7)b

Idaho 90.2 (66.7) 81.3 (67.6)b 95.5 (64.6) 96.7 (63.0) 90.1 (66.4) 89.0 (65.8)
Illinois 81.7 (67.3)b 87.3 (64.0) 90.2 (65.4) 94.5 (62.6) 85.6 (66.5)a 92.1 (63.2)
 Rest of state 80.3 (69.8)a,b 90.5 (64.3) 89.7 (67.0)a 97.0 (62.4) 82.4 (69.1)a 93.7 (63.6)
 Chicago 84.9 (68.4) 74.2 (69.1)b 91.3 (67.7) 84.4 (68.0) 93.0 (65.0) 85.5 (66.6)
Indiana 74.5 (69.3)a,b 84.8 (66.5) 89.0 (66.4) 93.6 (64.6) 83.7 (67.5)b 89.3 (65.5)
 Rest of state 73.9 (613.1)b,c 84.5 (68.0) 88.1 (69.0) 93.9 (65.6) 82.7 (610.6)c 90.1 (66.7)
 Marion County 74.6 (69.1)a,b 87.7 (66.1) 90.5 (66.7) 92.2 (65.4) 86.4 (67.3) 88.9 (65.8)
 Lake County 79.4 (69.4)b 82.9 (68.8) 91.8 (65.6) 93.2 (65.2) 84.9 (68.0) 80.1 (610.3)b,c

Iowa 87.3 (69.2) 90.0 (65.3) 95.0 (66.3) 96.8 (62.6) 90.6 (68.5) 94.9 (63.2)
Kansas 77.5 (616.9)c 91.2 (64.2) 88.2 (613.0)c 96.1 (63.2) 85.7 (613.4)c 95.3 (63.4)
Kentucky 81.4 (67.8)b 87.7 (65.0) 95.4 (63.9) 96.7 (62.8) 88.2 (66.2) 89.6 (64.7)
Louisiana 80.6 (68.2)a,b 90.4 (65.7) 97.6 (62.2) 99.0 (61.5) 94.8 (63.9) 93.9 (64.5)
Maine 81.3 (68.2)a,b 94.2 (63.6) 88.6 (66.6)a 96.7 (63.1) 92.0 (65.5) 90.7 (65.6)
Maryland 88.5 (67.3) 89.3 (66.5) 94.5 (65.8) 95.8 (64.1) 88.9 (68.4) 90.2 (66.5)
 Rest of state 91.8 (68.7) 89.2 (66.9) 95.1 (67.1) 96.0 (64.3) 88.7 (610.5)c 90.0 (67.0)
 Baltimore 75.5 (68.5)a,b 90.7 (67.1) 92.2 (64.9) 94.0 (66.2) 90.0 (65.4) 92.9 (67.4)
Massachusetts 86.3 (68.9) 93.0 (64.5) 96.3 (64.7) 98.1 (61.7) 93.9 (66.3) 96.1 (62.6)
Michigan 89.2 (65.8) 93.1 (64.5) 96.0 (63.7) 98.1 (61.8) 88.3 (610.3)c 93.1 (63.4)
Minnesota 79.0 (610.0)a,b,c 89.4 (64.7) 93.9 (64.7) 97.1 (62.2) 94.0 (65.4) 94.0 (63.4)
Mississippi 80.8 (66.3)a,b 91.3 (64.6) 92.9 (64.2)a 98.0 (62.0) 89.9 (64.7) 94.6 (63.8)
Missouri 65.5 (610.9)a,b,c 89.7 (64.7) 81.8 (610.2)a,c 92.6 (64.5) 85.7 (68.9) 91.4 (65.0)
Montana 72.1 (611.7)b,c 79.2 (67.5)b 87.2 (68.0) 92.0 (64.8) 81.7 (69.7)a,b 91.4 (65.2)
Nebraska 85.7 (68.2) 79.0 (66.9)b 93.6 (65.6) 95.0 (63.1) 93.3 (65.6) 93.8 (63.6)
Nevada 66.2 (610.5)a,b,c 81.8 (66.6)b 82.5 (68.3)b 88.1 (65.7) 80.5 (68.8)a,b 90.3 (64.8)
New Hampshire 86.7 (69.0) 87.8 (65.3) 92.0 (66.8) 94.5 (63.9) 92.1 (66.8) 91.9 (64.6)
New Jersey 76.3 (610.0)b,c 86.6 (67.3) 94.2 (65.4) 93.6 (64.5) 90.9 (66.0) 84.5 (65.8)b

New Mexico 79.2 (67.5)b 84.9 (67.7) 89.7 (65.0) 91.4 (65.2) 90.7 (64.6) 85.6 (68.3)
New York 83.4 (66.8)b 84.8 (64.7)b 95.1 (63.8) 91.3 (63.7) 90.7 (65.5) 90.2 (63.6)
 Rest of state 82.3 (610.3)c 82.5 (66.6)b 93.9 (66.0) 90.7 (65.1) 90.5 (68.4) 87.7 (65.2)
 New York City 84.2 (69.0) 87.9 (66.5) 96.0 (64.9) 92.1 (65.3) 90.9 (67.2) 93.6 (64.8)
North Carolina 83.4 (67.9) 89.8 (67.1) 90.9 (66.2) 95.9 (63.3) 92.1 (65.5) 94.0 (65.5)
North Dakota 82.4 (610.9)c 87.7 (65.7) 98.0 (63.8) 96.6 (63.4) 97.1 (64.0) 94.0 (64.2)

continued on p. 117
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Ohio 81.0 (68.3)b 85.6 (66.2) 93.1 (64.9) 92.7 (64.1) 88.6 (66.8) 90.6 (65.1)
Oklahoma 82.2 (66.7)b 88.3 (67.0) 94.4 (63.2) 91.6 (66.3) 94.7 (63.1) 93.6 (65.5)
Oregon 81.5 (69.2)b 82.9 (66.5)b 93.0 (65.9) 91.7 (65.2) 88.9 (66.8) 87.8 (65.5)
Pennsylvania 76.2 (69.2)b 84.5 (66.1)b 83.3 (68.8)a 92.5 (64.1) 86.1 (68.0) 91.9 (64.7)
 Rest of state 74.5 (611.5)b,c 84.1 (66.8)b 80.5 (611.0)a,b,c 92.4 (64.6) 84.7 (610.0)c 92.2 (65.3)
 Philadelphia County 82.4 (67.0)b 88.0 (66.3) 93.9 (64.3) 93.7 (64.9) 91.3 (65.3) 89.9 (65.9)
Rhode Island 76.2 (612.3)b,c 86.8 (66.1) 93.0 (68.0) 99.0 (61.0) 92.3 (66.2) 89.6 (65.6)
South Carolina 78.5 (68.6)b 86.0 (66.4) 97.5 (62.8) 95.6 (63.5) 87.3 (67.1) 86.9 (66.6)
South Dakota 82.3 (68.8)b 82.4 (67.0)b 97.4 (63.1) 95.0 (64.1) 94.7 (64.4) 91.0 (65.3)
Tennessee 89.8 (65.6) 88.4 (65.0) 99.2 (61.2) 93.9 (63.9) 96.2 (62.9) 93.5 (64.5)
Texas 78.7 (66.2)a,b 86.5 (65.5) 90.6 (63.5) 94.3 (63.4) 84.7 (65.0)a,b 93.3 (63.2)
 Rest of state 80.8 (69.5)b 86.9 (67.4) 93.1 (65.0) 94.6 (64.5) 84.9 (67.7)a 94.7 (64.1)
 Dallas County 76.0 (69.8)b 85.0 (610.1)c 87.6 (67.3) 95.0 (65.6) 83.6 (68.1) 87.4 (68.8)
 El Paso County 75.8 (67.0)b 81.1 (67.2)b 90.6 (64.5) 93.8 (64.3) 87.9 (65.5) 86.3 (67.0)
 Houston 75.5 (68.2)a,b 86.3 (69.0) 84.4 (67.6)a 93.5 (65.4) 84.0 (66.8)a,b 92.9 (65.7)
 Bexar County 73.1 (610.9)a,b,c 87.0 (66.0) 87.4 (68.5) 92.1 (65.7) 85.5 (69.4) 89.8 (66.0)
Utah 78.3 (612.1)a,b,c 90.1 (64.4) 82.5 (611.5)a,c 95.0 (63.3) 88.8 (69.2) 93.6 (63.7)
Vermont 85.3 (66.8) 81.6 (65.8)b 93.4 (64.8) 92.4 (64.3) 94.6 (63.9) 89.7 (64.8)
Virginia 71.6 (615.0)b,c 85.0 (67.0) 87.1 (68.4) 91.4 (66.0) 80.5 (614.3)c 90.1 (65.5)
Washington 81.3 (67.0)b 82.9 (65.3)b 94.1 (64.1) 92.3 (63.6) 91.0 (65.0) 90.8 (63.7)
 Rest of state 82.3 (610.8)c 86.7 (66.3) 95.0 (66.2) 94.0 (64.2) 91.0 (67.9) 92.7 (64.2)
 Eastern/Western 
  Washington

79.9 (67.4)b 70.1 (68.7)b 92.9 (64.4) 86.5 (67.1) 91.0 (64.7) 84.6 (67.4)

West Virginia 68.4 (612.6)a,b,c 88.1 (66.2) 79.7 (611.8)a,b,c 96.7 (63.2) 82.6 (611.1)a,c 95.2 (63.4)
Wisconsin 88.8 (67.7) 89.9 (64.3) 96.0 (63.9) 96.5 (62.8) 96.2 (63.8) 94.0 (63.4)
Wyoming 76.8 (610.3)b,c 84.6 (65.7)b 93.6 (65.1) 96.5 (62.6) 92.4 (65.8) 90.9 (64.5)

aThe estimate for VFC-entitled children is significantly lower than the estimate for non-VFC-entitled children (p,0.05).
bSignificantly less than the Healthy People 2010 objective of 90% coverage (p,0.05)
cEstimate has 95% CI half-width .10 percentage points and may be imprecise. 

DTaP 5 diphtheria-tetanus-acellular pertussis

DTP 5 diphtheria-tetanus-pertussis

MMR 5 measles-mumps-rubella

VFC 5 Vaccines for Children program

CI 5 confidence interval

Geographic area

$4 doses DTaP/DTP vaccine $3 doses polio vaccine $1 dose MMR vaccine

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

Table 3a (continued). Estimated vaccination coverage for selected vaccines—DTaP/DTP, polio, and MMR— 
by VFC entitlement status and geographic area: 2009 National Immunization Survey

the  recommended immunization schedule, it is not 
surprising that all 63 areas failed to achieve 90% cov-
erage for these two vaccines among both VFC-entitled 
and non-VFC-entitled children.

DISCUSSION

The VFC program had been in place for 16 years as of 
2009. The program was designed to provide access to 
vaccines for financially vulnerable children, and our 
results suggest that this goal has been achieved for 
many childhood vaccines.

Approximately half (49.7% 61.4%) of all children 
in the U.S. who were aged 19–35 months in 2009 were 
entitled to VFC vaccines. Our results showed that most 
VFC-entitled children were on Medicaid, and a high 
percentage of those children were administered doses 
from a vaccination provider who was enrolled in the 
VFC program. All other VFC-entitled children who were 
on Medicaid but did not receive doses from a provider 
who was enrolled in the VFC program would have been 
administered vaccines at no cost through Medicaid’s 
Early and Periodic Screening, Diagnosis, and Treatment 
program.16 Also, most of the non-Medicaid VFC-entitled 
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children were uninsured, and a high percentage of 
those children were administered vaccines by a provider 
enrolled in the VFC program. Thus, a high percentage 
of the VFC program’s entitled population of financially 
vulnerable children has received VFC vaccines.

However, we found that approximately 9.3% of all 
children aged 19–35 months were covered by private 
insurance that did not cover all of the costs of vaccines, 
and that among those, only 3.4% took advantage of 
their entitlement to VFC vaccine and were administered 
doses at an FQHC or RHC. If more of these children 
were vaccinated at FQHCs or RHCs, it could boost 
vaccination rates further.

A child’s medical home may be either a private or 
public practice, such as a health department clinic. 
Our results showed that approximately half of VFC-
entitled children received all of their vaccinations at 
private providers, and nearly one-fifth received all of 
their vaccinations at public providers. This result sug-
gests that a large percentage of VFC-entitled children 
receive their primary care from a provider that serves 
as the child’s medical home. Vaccination coverage 
among VFC-entitled children who use a medical home 
consistently has been shown to be essentially equiva-
lent to that of privately insured children who are not 
VFC-entitled.17

For polio, MMR, Hib, Hep B, and VAR, national 
estimates of vaccination coverage for VFC-entitled 
children were within approximately three percentage 
points of those for non-VFC-entitled children. Thus, 
gaps in vaccination coverage between VFC-entitled 
and non-VFC-entitled children are narrow and provide 
evidence that the VFC program’s goal of increasing 
vaccination coverage by eliminating vaccine cost as a 
barrier to being vaccinated has succeeded for those 
vaccines. It is not possible to determine what coverage 
would be without the VFC program. In 1993, when the 
Childhood Immunization Initiative was created, only 
diphtheria-tetanus/diphtheria-tetanus-pertussis (DT/
DTP), poliovirus, MMR, Hib, and Hep B vaccines were 
recommended by the Advisory Committee on Immu-
nization Practices (ACIP).18 In 1992, estimated vac-
cination coverage for all children aged 19–35 months 
was 59% (62.9%) for $4 doses of DT/DTP, 72.4% 
(62.3%) for $4 doses of poliovirus, 82.5% (63.8%) 
for $1 dose of measles-containing vaccine, and 28.2% 
(62.7%) for $3 doses of Hib; CDC surveillance of vac-
cination coverage for Hep B had not commenced.19 

In 2009, estimated vaccination coverage for these 
vaccines among non-VFC-entitled children was 87.1% 
(61.2%) for DTaP, 94.2% (60.8%) for polio, 91.5% 
(60.9%) for MMR, 85.2% (61.2%) for Hib, and 
92.9% (60.9%) for Hep B. For children who were 

VFC-entitled, estimated coverage rates were 81.0% 
(61.7%) for DTaP, 91.7% (61.2%) for polio, 88.8% 
(61.4%) for MMR, 82.3% (61.6%) for Hib, and 92.2% 
(61.1%) for Hep B. Among children aged 19–35 
months in 2009 who were not VFC-entitled, the HP 
2010 vaccination coverage objectives of 90% were not 
achieved nationally for two out of five of those vaccines. 
Among 19- to 35-month-old children who were VFC-
entitled, the objectives were not achieved for three out 
of five of the vaccines. It should be noted, however, 
that for Hib, a recent vaccine shortage may explain 
the failure to achieve the 90% coverage objective.20 
Despite not achieving the 90% coverage objectives 
for many of these vaccines, the higher coverage rates 
for both VFC-entitled and non-VFC-entitled children 
show the great strides that have been made in the last 
two decades. Further diligence is required so that HP 
2020 vaccination coverage goals are achieved for all 
recommended vaccines.

Limitations
The findings in this article are subject to at least four 
limitations. First, NIS is a landline telephone survey 
and does not have data from children who live in 
households with no telephone service or only cellular 
phone service. Therefore, our estimates could be biased 
insofar as households that are not covered by the NIS 
are different from those covered by the NIS with respect 
to vaccination coverage. However, recent work suggests 
that bias in surveys that only sample households with 
landline telephones may be small.21,22 Second, under-
estimates of vaccination coverage might have resulted 
from the exclusive use of provider-reported vaccina-
tion histories, because completeness of these records 
is unknown. Third, in our research, VFC status was 
measured at the time of the NIS telephone interview. 
Insofar as some children may have been eligible before 
that interview, but not at the time of the telephone 
interview, the percentage of children who had ever 
been entitled to VFC vaccines may be underestimated. 
Fourth, ascertainment of provider enrollment in the 
VFC program from the mail survey to age-eligible chil-
dren’s providers could be imperfect. Mis-measurement 
of provider enrollment in the VFC program could lead 
to the underestimation of the percentage of children 
served by VFC, particularly if clinic staff who provide 
data on that measurement are not familiar with their 
state’s VFC program. 

CONCLUSIONS

The VFC program has grown with the increasing num-
ber of vaccines recommended by ACIP. There is no 
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Table 3b. Estimated vaccination coverage for selected vaccines—Hib, Hep B, and VAR— 
by VFC entitlement status and geographic area: 2009 National Immunization Survey

Geographic area

$3 doses of Hib vaccine $3 doses of Hep B vaccine $1 dose VAR vaccine

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

United States 82.3 (61.6)a,b 85.2 (61.2)b 92.2 (61.1)a 92.9 (60.9) 88.3 (61.4)a,b 91.2 (60.9)
Ranges across the 63 
 subnational geographic 
 areas (percent) 34.9–96.7 61.2–97.8 79.7–100.0 84.6–99.2 67.8–95.8 76.8–97.6
Alabama 88.4 (67.9) 91.0 (65.8) 90.7 (66.5) 96.3 (62.8) 92.2 (66.1) 95.3 (63.4)
Alaska 87.8 (67.4) 80.2 (68.5)b 92.5 (65.8) 92.7 (65.8) 76.0 (610.0)b,c 76.8 (69.9)b

Arizona 82.9 (66.7)b 89.1 (64.5) 86.1 (66.7)a 93.5 (63.3) 89.3 (65.5) 89.1 (65.9)
Arkansas 71.2 (611.2)a,b,c 84.4 (66.1)b 90.6 (65.9) 89.1 (65.1) 82.0 (610.4)c 87.5 (65.4)
California 86.1 (66.1) 87.4 (65.7) 91.9 (64.9) 88.3 (65.6) 88.9 (65.5) 92.5 (64.6)
 Rest of state 83.9 (68.2) 87.4 (67.2) 92.1 (66.3) 87.2 (67.1) 87.0 (67.5) 93.4 (65.6)
 Los Angeles County 91.5 (66.4) 87.7 (67.3) 91.4 (66.9) 91.8 (65.9) 93.2 (66.0) 89.6 (66.9)
Colorado 78.5 (614.7)c 82.0 (66.7)b 88.3 (611.8)c 85.0 (66.7) 83.6 (612.6)c 84.1 (66.3)b

Connecticut 34.9 (619.9)a,b,c 67.1 (69.5)b 100.0 (60.0) 98.0 (61.8) 87.6 (613.9)c 93.8 (64.0)
Delaware 74.6 (610.4)b,c 83.2 (67.0)b 89.9 (67.0) 89.2 (66.4) 88.5 (67.7) 92.9 (64.1)
District of Columbia 88.5 (67.0) 92.9 (64.2) 88.6 (67.1) 91.2 (66.3) 92.5 (66.2) 92.6 (64.3)
Florida 87.9 (66.3) 91.0 (65.7) 94.9 (64.3) 91.6 (65.7) 93.5 (64.4) 92.1 (65.4)
Georgia 74.9 (69.4)b 82.4 (66.7)b 91.7 (65.9) 96.4 (62.9) 88.1 (67.3) 95.0 (64.9)
Hawaii 78.3 (610.2)b,c 80.7 (67.3)b 87.9 (68.5) 88.4 (66.1) 93.0 (66.1) 89.1 (66.0)
Idaho 67.4 (611.2)b,c 63.2 (69.8)b 94.8 (64.8) 96.6 (63.1) 85.9 (68.0) 85.0 (67.3)
Illinois 87.5 (66.0) 88.8 (64.0) 95.1 (63.8) 93.3 (63.2) 88.2 (65.8) 90.2 (64.2)
 Rest of state 86.5 (68.2) 88.7 (64.8) 95.1 (65.1) 94.7 (63.7) 86.0 (68.0) 91.1 (64.9)
 Chicago 89.6 (65.7) 89.5 (66.2) 94.9 (64.1) 87.4 (66.5) 93.2 (64.8) 86.3 (66.5)
Indiana 76.8 (69.8)a,b 88.5 (65.6) 91.5 (64.5) 91.6 (65.0) 81.6 (68.1)b 89.7 (65.3)
 Rest of state 72.7 (613.8)a,b,c 88.1 (66.9) 91.4 (66.1) 91.3 (66.2) 80.5 (611.4)c 89.7 (66.5)
 Marion County 85.5 (67.6) 90.5 (65.4) 93.0 (65.7) 92.6 (64.7) 84.3 (67.5)a 93.9 (64.4)
 Lake County 87.2 (66.9) 88.7 (67.2) 88.8 (67.5) 93.4 (66.1) 82.8 (68.6) 81.0 (610.3)b,c

Iowa 76.4 (611.0)b,c 73.8 (66.9)b 95.0 (66.3) 95.4 (63.2) 92.3 (67.5) 94.5 (63.2)
Kansas 78.4 (615.9)c 90.1 (65.2) 88.2 (613.0)c 93.1 (63.7) 85.7 (613.4)c 94.6 (63.5)
Kentucky 79.0 (67.7)b 80.3 (65.3)b 95.3 (63.9) 95.0 (63.1) 92.3 (64.9) 90.5 (64.4)
Louisiana 87.5 (66.7) 89.2 (66.1) 95.0 (63.5) 98.0 (62.7) 94.4 (64.1) 97.0 (62.9)
Maine 59.7 (69.9)a,b 71.4 (68.8)b 87.5 (66.4)a 94.3 (63.6) 92.7 (64.7) 87.6 (65.9)
Maryland 85.2 (69.1) 90.8 (65.2) 94.6 (65.7) 95.8 (63.4) 89.1 (68.4) 93.0 (66.0)
 Rest of state 88.5 (611.1)c 91.2 (65.6) 95.1 (67.1) 95.9 (63.6) 89.3 (610.5)c 93.0 (66.4)
 Baltimore 72.2 (68.4)a,b 84.9 (610.0)c 92.4 (64.8) 94.5 (65.8) 88.6 (65.7) 93.0 (66.0)
Massachusetts 93.9 (67.6) 97.8 (61.9) 96.5 (64.7) 96.7 (62.5) 87.5 (68.9) 94.4 (63.1)
Michigan 81.9 (69.4)b 84.8 (65.9)b 94.6 (64.2) 96.3 (62.5) 86.5 (610.4)c 92.3 (63.6)
Minnesota 70.1 (611.4)b,c 69.5 (67.1)b 94.4 (64.6) 96.3 (62.5) 83.8 (68.7)a 93.5 (63.4)
Mississippi 79.2 (67.0)a,b 90.2 (64.7) 93.1 (64.4)a 99.2 (61.1) 88.1 (65.2)a 97.6 (62.1)
Missouri 73.7 (610.7)a,b,c 85.1 (66.7) 84.9 (69.4) 93.4 (63.9) 85.1 (67.5) 90.2 (64.9)
Montana 67.1 (612.2)b,c 70.1 (68.4)b 85.3 (68.4) 92.0 (64.7) 67.8 (612.5)a,b,c 84.4 (67.1)
Nebraska 77.3 (610.5)b,c 71.7 (67.4)b 94.7 (65.2) 94.4 (63.5) 87.9 (69.0) 89.7 (65.1)
Nevada 73.3 (69.4)b 79.3 (66.6)b 83.2 (68.0)b 90.8 (64.7) 80.8 (68.3)b 85.3 (66.0)
New Hampshire 96.7 (63.7) 97.2 (62.9) 96.7 (63.7) 94.1 (63.8) 92.9 (66.6) 87.5 (66.1)
New Jersey 87.8 (67.7) 87.5 (67.4) 87.1 (68.1) 94.1 (64.4) 83.8 (68.3) 91.7 (64.5)
New Mexico 82.0 (66.7)b 75.7 (68.5)b 90.3 (64.9) 90.2 (65.5) 90.3 (64.8) 89.0 (65.8)
New York 85.0 (66.4) 84.6 (64.6)b 92.1 (65.2) 92.2 (63.4) 85.8 (66.3) 91.4 (63.3)
 Rest of state 79.7 (611.1)b,c 83.7 (66.1)b 92.5 (67.0) 92.5 (64.2) 80.4 (610.6)a,b,c 90.2 (64.3)
 New York City 89.2 (67.4) 85.8 (66.9) 91.8 (67.4) 91.9 (65.5) 90.0 (67.5) 93.1 (65.0)
North Carolina 60.3 (610.6)b,c 66.1 (68.7)b 93.5 (65.2) 94.5 (64.1) 92.3 (65.4) 91.2 (66.1)
North Dakota 73.0 (612.2)b,c 61.9 (68.2)b 100.0 (60.0) 96.0 (63.6) 95.8 (65.8) 93.4 (64.4)
Ohio 88.4 (66.3) 87.8 (66.8) 89.2 (66.5) 93.9 (63.8) 85.7 (67.7) 88.8 (65.3)

continued on p. 120
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Table 3b (continued). Estimated vaccination coverage for selected vaccines—Hib, Hep B, and VAR— 
by VFC entitlement status and geographic area: 2009 National Immunization Survey

Oklahoma 83.7 (66.5)b 76.5 (610.2)b,c 93.3 (64.2) 96.1 (64.5) 91.9 (63.8) 91.4 (66.2)
Oregon 81.7 (68.5)b 78.2 (66.9)b 91.3 (66.3) 87.0 (65.6) 89.7 (66.6) 83.9 (66.2)b

Pennsylvania 83.8 (68.0) 85.9 (65.1) 89.7 (66.4) 94.6 (63.6) 84.2 (68.1) 90.5 (65.1)
 Rest of state 82.1 (610.0)c 86.1 (65.7) 90.3 (67.9) 94.9 (64.0) 81.9 (610.2)c 90.7 (65.7)
 Philadelphia County 90.2 (65.5) 84.9 (67.2) 87.5 (67.0) 92.2 (65.2) 93.0 (64.5) 89.0 (66.1)
Rhode Island 58.9 (613.9)b,c 61.2 (68.5)b 98.3 (63.4) 99.2 (60.9) 94.2 (65.6) 92.1 (64.3)
South Carolina 79.8 (68.0)b 78.2 (67.5)b 98.2 (62.4) 96.3 (63.3) 87.8 (67.1) 89.4 (65.8)
South Dakota 93.1 (65.3) 91.5 (65.0) 97.4 (63.1) 95.2 (64.1) 91.0 (65.5) 83.8 (67.0)b

Tennessee 86.7 (66.3) 88.6 (64.8) 98.4 (62.3) 94.1 (64.6) 93.3 (64.4) 92.9 (64.7)
Texas 88.1 (65.0) 89.9 (64.5) 91.8 (63.0) 92.7 (63.8) 88.5 (64.2)a 94.7 (62.9)
 Rest of state 89.6 (67.7) 89.4 (66.1) 94.1 (64.3) 92.6 (65.1) 90.1 (66.4) 95.6 (63.8)
 Dallas County 87.8 (67.3) 94.6 (65.6) 87.3 (66.3) 92.2 (66.5) 87.6 (67.3) 87.9 (67.6)
 El Paso County 90.3 (64.5) 89.5 (66.1) 92.8 (64.0) 93.3 (64.6) 87.9 (65.5) 90.5 (65.5)
 Houston 82.1 (67.5)b 87.9 (66.6) 87.0 (66.7)a 93.9 (64.6) 83.6 (67.1)a,b 97.0 (62.8)
 Bexar County 87.0 (68.6) 92.4 (66.0) 88.7 (68.1) 93.2 (64.9) 86.0 (69.2) 92.2 (64.6)
Utah 78.7 (611.8)b,c 86.8 (64.8) 88.0 (69.5) 94.0 (63.8) 88.5 (69.5) 85.3 (67.0)
Vermont 88.0 (67.7) 94.7 (63.5) 91.1 (66.2) 92.2 (64.1) 86.3 (67.2) 79.6 (66.0)b

Virginia 72.8 (615.2)a,b,c 87.4 (66.4) 94.3 (65.5) 92.1 (65.8) 81.8 (614.3)c 90.7 (66.3)
Washington 93.6 (64.3) 92.2 (63.7) 90.4 (65.9) 87.6 (64.5) 89.1 (64.9) 83.3 (65.8)b

 Rest of state 93.6 (66.7) 94.2 (64.2) 89.4 (69.5) 88.5 (65.4) 92.1 (66.8) 84.8 (67.2)
 Eastern/Western 
  Washington

93.6 (64.2) 85.6 (67.0) 91.9 (64.6) 84.6 (67.2) 84.9 (66.6) 78.7 (68.0)b

West Virginia 70.0 (612.3)a,b,c 93.3 (64.5) 79.7 (611.0)a,b,c 96.0 (63.4) 83.6 (610.7)c 90.0 (65.6)
Wisconsin 61.7 (611.6)a,b,c 75.3 (66.3)b 94.3 (64.5) 96.8 (62.7) 91.8 (65.7) 89.6 (65.0)
Wyoming 73.3 (611.2)b,c 81.1 (66.1)b 92.8 (66.9) 96.9 (62.3) 86.4 (68.0) 87.7 (65.2)

aThe estimate for VFC-entitled children is significantly lower than the estimate for non-VFC-entitled children (p,0.05).
bSignificantly less than the Healthy People 2010 objective of 90% coverage (p,0.05)
cEstimate has 95% CI half-width .10 percentage points and may be imprecise.

Hib 5 Haemophilus influenzae type b

Hep B 5 hepatitis B

VAR 5 varicella

VFC 5 Vaccines for Children program

CI 5 confidence interval

Geographic area

$3 doses of Hib vaccine $3 doses of Hep B vaccine $1 dose VAR vaccine

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

doubt that adhering to the childhood immunization 
schedule to protect children from vaccine-preventable 
diseases benefits the health of children. However, the 
increasing number of recommended vaccines presents 
major challenges. Moreover, the high cost of recently 
recommended vaccines has created disincentives for 
states to contribute additional funds to cover groups of 
at-risk children not covered by VFC23 and for pediatri-
cians and family physicians to purchase the vaccines 
for their uninsured patients.24,25 Vaccine costs are 
only one aspect of this challenge. The unreimbursed 
non-vaccine costs to private providers of serving VFC-
entitled children include those for personnel time for 

ordering, administering, and recording vaccinations; 
time for counseling parents; storage equipment; and 
overhead.26

Because the vast majority of VFC-entitled children 
are enrolled in the Medicaid program, increasing access 
of Medicaid-eligible children to primary care providers 
will be essential to increasing VFC-entitled children’s 
access to vaccines. Substantial effort by state health 
departments, which administer the VFC program at 
the state level, and state Medicaid programs will be 
needed to increase access to immunization providers 
for VFC-entitled children.

Additional challenges exist beyond giving access to 
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Table 3c. Estimated vaccination coverage for selected vaccines—PCV7, Hep A, and seasonal influenza—by VFC 
entitlement status and geographic area: 2009 National Immunization Survey 

Geographic area

$4 doses of PCV7 $2 doses of Hep A
Fully vaccinated for 
seasonal influenza

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

United States 76.1 (61.9)a,b 84.9 (61.2)b 46.8 (62.2)b 46.6 (61.7)b 16.0 (61.9)a,b 33.7 (61.9)b

Ranges across the 63 
 subnational geographic 
 areas (percent) 54.2–89.1 69.1–93.2 17.8–59.0 17.4–69.0 1.0–41.8 13.7–58.2
Alabama 66.6 (613.7)a,b,c 83.1 (68.7) 45.3 (612.1)b,c 41.1 (69.1)b 11.2 (68.2)a,b 33.4 (610.4)b,c

Alaska 72.5 (610.7)b,c 74.7 (69.5)b 42.6 (612.0)b,c 50.4 (610.7)b,c 14.5 (69.4)b 21.5 (69.7)b

Arizona 76.5 (67.9)b 79.7 (67.2)b 49.2 (69.5)b 56.0 (69.0)b 15.0 (68.3)a,b 28.5 (610.3)b,c

Arkansas 58.7 (611.9)a,b,c 78.2 (66.7)b 17.8 (67.7)a,b 31.3 (67.7)b 14.7 (610.1)b,c 13.7 (65.6)b

California 74.0 (67.9)a,b 87.2 (65.4) 57.2 (68.8)b 44.2 (68.5)b 10.3 (67.9)a,b 21.1 (68.6)b

 Rest of state 72.8 (610.4)a,b,c 88.5 (66.6) 56.5 (611.6)b,c 45.4 (610.6)b,c 13.9 (610.7)b,c 21.1 (611.0)b,c

 Los Angeles County 76.9 (69.6)b 83.4 (68.6) 59.0 (610.9)b,c 40.2 (611.0)b,c 1.0 (62.0)a,b 21.0 (610.3)b,c

Colorado 70.6 (615.3)b,c 83.5 (66.5)b 36.7 (616.0)b,c 41.1 (69.2)b 12.8 (610.0)a,b,c 35.4 (611.7)b,c

Connecticut 87.9 (614.6)c 91.8 (65.1) 35.7 (620.5)b,c 50.9 (610.7)b,c 32.9 (624.5)b,c 41.4 (612.2)b,c

Delaware 76.4 (610.6)b,c 85.5 (66.7) 54.2 (612.3)b,c 51.1 (69.0)b 18.0 (610.5)a,b,c 41.2 (610.1)b,c

District of Columbia 67.3 (611.7)a,b,c 88.8 (65.7) 59.0 (611.4)b,c 48.8 (68.4)b 22.1 (611.0)a,b,c 38.9 (610.3)b,c

Florida 76.9 (68.2)b 82.7 (66.8)b 42.3 (69.5)b 47.2 (69.0)b 11.3 (67.5)a,b 24.6 (610.7)b,c

Georgia 74.5 (69.6)b 84.3 (66.8) 49.7 (610.7)a,b,c 66.5 (68.7)b 8.1 (66.2)a,b 46.5 (611.6)b,c

Hawaii 78.4 (610.3)b,c 82.8 (66.8)b 47.3 (612.6)b,c 47.4 (69.7)b 36.5 (615.5)b,c 35.7 (611.1)b,c

Idaho 84.3 (69.0) 83.4 (67.4)b 39.8 (612.1)b,c 36.3 (69.5)b 13.8 (610.8)b,c 26.0 (612.2)b,c

Illinois 79.8 (67.4)a,b 87.3 (64.3) 40.3 (68.7)b 35.4 (66.0)b 16.2 (67.2)a,b 41.9 (68.1)b

 Rest of state 76.8 (610.3)a,b,c 88.7 (65.0) 34.5 (611.5)b,c 35.6 (67.2)b 11.0 (68.3)a,b 45.3 (69.8)b

 Chicago 86.5 (66.2) 81.3 (68.0)b 53.7 (610.4)b,c 34.8 (68.7)b 27.1 (612.3)b,c 29.1 (69.4)b

Indiana 72.3 (69.4)a,b 84.7 (66.1)b 44.3 (610.1)b,c 47.8 (68.3)b 19.4 (69.5)b 29.7 (69.6)b

 Rest of state 70.0 (613.2)a,b,c 85.2 (67.5) 48.7 (614.2)b,c 48.9 (610.2)b,c 17.8 (613.0)b,c 30.6 (612.1)b,c

 Marion County 76.8 (68.9)a,b 87.6 (66.1) 38.0 (610.0)a,b,c 56.3 (69.4)b 25.8 (611.6)b,c 31.7 (610.7)b,c

 Lake County 78.3 (69.8)b 72.1 (610.8)b,c 26.6 (610.1)b,c 17.4 (68.0)b 15.8 (610.9)b,c 16.6 (68.1)b

Iowa 83.0 (610.1)c 84.5 (66.0)b 50.2 (612.4)b,c 46.5 (68.4)b 22.6 (614.2)b,c 33.1 (68.9)b

Kansas 80.6 (614.5)c 78.1 (68.5)b 42.2 (617.9)b,c 44.5 (69.3)b 20.4 (617.1)b,c 27.1 (69.5)b

Kentucky 69.3 (69.4)a,b 80.3 (65.8)b 35.3 (68.9)b 40.1 (67.2)b 19.5 (610.8)b,c 28.4 (68.1)b

Louisiana 78.9 (68.2)b 86.6 (67.3) 57.2 (69.9)b 43.6 (69.9)b 15.1 (68.2)b 24.4 (610.7)b,c

Maine 76.8 (68.3)a,b 89.3 (65.0) 18.4 (67.7)b 20.3 (66.9)b 21.2 (69.0)a,b 33.6 (610.7)b,c

Maryland 79.8 (612.5)c 85.9 (67.1) 37.5 (614.0)b,c 50.1 (69.2)b 28.4 (616.8)b,c 28.9 (69.0)b

 Rest of state 81.0 (615.6)c 85.6 (67.6) 34.8 (617.4)b,c 50.6 (69.9)b 30.6 (620.5)b,c 28.7 (69.5)b

 Baltimore 75.1 (68.7)a,b 90.3 (67.8) 47.7 (69.5)b 43.0 (610.3)b,c 18.9 (69.0)a,b 32.2 (611.0)b,c

Massachusetts 84.3 (610.5)c 89.4 (65.3) 48.6 (613.4)b,c 47.5 (68.0)b 40.1 (615.4)b,c 52.7 (69.9)b

Michigan 89.1 (66.1) 85.2 (66.0) 39.3 (612.5)b,c 46.5 (68.7)b 15.5 (612.0)a,b,c 39.7 (610.8)b,c

Minnesota 73.8 (611.7)a,b,c 91.4 (64.1) 35.1 (611.1)a,b,c 59.7 (67.7)b 40.8 (616.7)b,c 41.5 (69.8)b

Mississippi 80.2 (66.3)a,b 93.1 (64.7) 43.2 (69.0)b 37.9 (69.2)b 3.8 (63.1)a,b 18.0 (67.8)b

Missouri 54.2 (611.0)a,b,c 79.0 (67.3)b 27.9 (69.6)a,b 39.4 (68.8)b 11.4 (68.4)a,b 27.0 (68.8)b

Montana 66.6 (612.5)a,b,c 80.5 (67.4)b 25.7 (611.3)b,c 34.9 (68.9)b 22.2 (613.4)b,c 20.9 (69.8)b

Nebraska 74.5 (612.7)b,c 82.4 (66.5)b 53.6 (613.1)b,c 52.2 (68.4)b 26.1 (612.6)a,b,c 50.7 (610.2)b,c

Nevada 73.3 (69.5)b 76.5 (67.1)b 51.7 (611.5)b,c 47.5 (68.3)b 15.3 (610.5)b,c 22.6 (69.3)b

New Hampshire 83.9 (610.9)c 86.5 (65.8) 57.9 (615.0)b,c 46.4 (68.1)b 34.2 (619.1)b,c 47.0 (69.7)b

New Jersey 70.9 (610.3)a,b,c 86.0 (67.4) 40.2 (611.1)b,c 30.7 (66.6)b 23.5 (613.1)a,b,c 42.5 (69.0)b

New Mexico 77.9 (66.9)b 85.4 (67.8) 42.4 (68.3)b 37.0 (68.8)b 19.6 (69.5)b 25.5 (69.9)b

New York 77.4 (67.6)b 82.5 (64.8)b 35.7 (68.9)b 33.9 (66.1)b 16.7 (68.1)a,b 32.3 (67.0)b

 Rest of state 81.2 (611.0)c 83.9 (65.9)b 38.8 (614.2)b,c 31.6 (67.8)b 16.3 (614.4)a,b,c 32.4 (68.8)b

 New York City 74.4 (610.3)b,c 80.6 (67.9)b 33.4 (611.3)b,c 37.0 (69.6)b 17.0 (69.7)a,b 32.2 (611.2)b,c

North Carolina 83.4 (68.1) 85.0 (68.0) 46.3 (611.0)b,c 49.2 (69.4)b 21.0 (610.4)a,b,c 36.6 (611.1)b,c

North Dakota 79.7 (611.5)b,c 87.0 (65.9) 52.7 (613.4)a,b,c 69.0 (67.8)b 15.2 (611.6)a,b,c 38.6 (610.2)b,c

continued on p. 122
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Ohio 77.9 (68.9)b 86.1 (66.2) 49.9 (612.0)b,c 44.3 (68.9)b 21.5 (611.1)b,c 30.7 (69.6)b

Oklahoma 71.5 (67.7)b 80.8 (69.2)b 58.6 (67.9)b 60.5 (611.0)b,c 11.7 (66.1)a,b 34.6 (612.9)b,c

Oregon 82.7 (68.3)b 81.6 (66.8)b 53.2 (611.0)b,c 46.5 (67.8)b 21.3 (611.4)b,c 29.9 (68.8)b

Pennsylvania 77.7 (68.9)a,b 86.5 (64.8) 48.5 (610.3)b,c 54.8 (67.4)b 27.6 (611.6)a,b,c 45.2 (69.1)b

 Rest of state 77.8 (611.0)b,c 87.6 (65.3) 48.5 (612.8)b,c 55.1 (68.3)b 29.4 (614.1)a,b,c 45.5 (610.1)b,c

 Philadelphia County 77.4 (68.2)b 77.8 (69.0)b 48.2 (69.7)b 52.3 (69.6)b 19.8 (69.0)a,b 42.2 (612.1)b,c

Rhode Island 77.5 (611.8)b,c 88.2 (67.2) 50.3 (614.0)b,c 59.4 (68.4)b 26.9 (613.0)a,b,c 58.2 (610.6)b,c

South Carolina 76.5 (69.1)b 83.8 (66.9)b 39.8 (610.1)b,c 49.6 (68.7)b 17.8 (69.9)b 24.3 (68.8)b

South Dakota 76.3 (69.8)b 84.5 (66.6) 45.9 (611.2)b,c 40.6 (69.1)b 29.9 (612.1)a,b,c 47.8 (612.0)b,c

Tennessee 83.2 (67.1)b 79.2 (67.7)b 49.0 (610.2)b,c 45.6 (68.5)b 18.0 (69.5)a,b 36.6 (610.5)b,c

Texas 76.8 (66.2)a,b 85.9 (65.1) 55.0 (67.7)b 55.2 (67.9)b 6.8 (63.2)a,b 36.3 (610.0)b,c

 Rest of state 79.7 (69.6)b 86.8 (66.9) 56.1 (611.9)b,c 56.9 (610.7)b,c 4.6 (64.5)a,b 37.7 (613.7)b,c

 Dallas County 75.9 (69.3)b 82.2 (610.4)c 50.1 (610.9)b,c 38.9 (610.4)b,c 14.7 (68.4)a,b 39.2 (613.6)b,c

 El Paso County 71.0 (67.3)b 77.4 (68.4)b 56.3 (67.9)b 58.0 (69.7)b 3.7 (62.9)a,b 17.0 (69.0)b

 Houston 70.2 (69.2)a,b 87.3 (68.5) 57.2 (610.3)b,c 57.3 (611.3)b,c 10.3 (66.5)a,b 32.1 (612.4)b,c

 Bexar County 69.5 (612.7)a,b,c 83.0 (67.0)b 48.3 (613.2)b,c 54.0 (69.2)b 4.3 (64.0)a,b 31.2 (610.6)b,c

Utah 75.5 (612.5)b,c 82.0 (66.1)b 49.7 (614.4)b,c 52.7 (68.0)b 3.2 (63.8)a,b 23.1 (67.3)b

Vermont 77.1 (68.7)b 84.6 (65.4)b 48.1 (610.2)b,c 39.3 (67.1)b 41.8 (612.8)b,c 45.2 (69.3)b

Virginia 64.6 (615.9)a,b,c 84.9 (66.8) 33.0 (613.9)b,c 41.4 (68.0)b 13.2 (612.4)a,b,c 40.3 (69.7)b

Washington 80.0 (67.6)b 83.6 (64.8)b 45.7 (69.8)a,b 56.3 (67.2)b 27.4 (610.8)b,c 35.6 (69.2)b

 Rest of state 82.3 (611.6)c 88.0 (65.4) 50.3 (615.2)b,c 60.2 (68.9)b 28.2 (615.8)b,c 37.9 (611.6)b,c

 Eastern/Western 
  Washington

76.8 (68.2)b 69.1 (68.8)b 39.3 (69.2)b 43.2 (69.1)b 26.2 (611.1)b,c 28.4 (610.4)b,c

West Virginia 60.4 (613.0)a,b,c 86.9 (66.8) 45.1 (613.2)b,c 57.7 (69.8)b 17.0 (610.2)a,b,c 31.1 (611.7)b,c

Wisconsin 79.9 (69.6)a,b 93.2 (63.6) 52.7 (611.7)b,c 53.0 (67.4)b 32.9 (613.9)a,b,c 48.1 (68.4)b

Wyoming 78.2 (69.7)b 85.3 (65.5)b 28.6 (610.8)b,c 34.8 (67.6)b 10.5 (67.6)a,b 31.7 (69.5)b

Note: For the seasonal influenza vaccine, two doses were recommended for children who received seasonal influenza vaccine for the first time, 
and one dose was recommended for children who were vaccinated for the first time during a previous influenza season.
aThe estimate for VFC-entitled children is significantly lower than the estimate for non-VFC-entitled children (p,0.05).
bSignificantly less than the Healthy People 2010 objective of 90% coverage (p,0.05). (Note: Healthy People 2010 did not include objectives for 
the Hep A or seasonal influenza vaccines.)
cEstimate has 95% CI half-width .10 percentage points and may be imprecise. 

PCV7 5 heptavalent pneumococcal conjugate

Hep A 5 hepatitis A

VFC 5 Vaccines for Children program

CI 5 confidence interval

Geographic area

$4 doses of PCV7 $2 doses of Hep A
Fully vaccinated for 
seasonal influenza

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

VFC- 
entitled 
Percent  
(95% CI)

Non- 
VFC-entitled 

Percent  
(95% CI)

Table 3c (continued). Estimated vaccination coverage for selected vaccines—PCV7, Hep A, and seasonal 
influenza—by VFC entitlement status and geographic area: 2009 National Immunization Survey 

immunization providers. Vaccination records may be 
scattered across multiple providers, which challenges 
the ability of any provider to know which vaccines 
should be offered to a child. Immunization provid-
ers should incorporate evidence-based methods to 
increase vaccination coverage levels of children in their 
practices.27 Immunization registries can coalesce scat-
tered records and serve as a platform for conducting 
interventions to improve vaccination coverage levels.28 
Evidence-based methods, such as recall and reminder 

systems, can be expensive to implement, and this 
expense challenges their widespread adoption. 

Provider participation in immunization registries 
and employment of evidence-based interventions to 
improve immunization coverage levels are examples 
of practice expenses that could be supported by the 
clinical vaccine administration fee. However, adminis-
tration fees for VFC/Medicaid have been shown to vary 
widely by state and to be substantially lower than the 
costs to vaccinate.29 Addressing low administration fees 
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could be essential to enrolling additional immuniza-
tion providers into VFC/Medicaid and to promoting 
evidence-based practices that improve vaccination 
coverage levels.29,30

The VFC program was created to reduce cost as 
a barrier to vaccination coverage among vulnerable 
children. Since the advent of the program in 1994, 
vaccination coverage for recommended vaccines has 
increased for VFC-entitled children. For the polio and 
Hep B vaccines, HP 2010 objectives have been achieved 
for VFC-entitled children. Maintaining or improving 
coverage levels for the polio and Hep B vaccines and 
achieving HP 2020 objectives for vaccines that had 
coverage lower than the HP 2010 goals are important 
to reduce the burden of vaccine-preventable diseases 
and to prevent a resurgence of vaccine-preventable 
diseases among pockets of underimmunized children. 
Continued 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.

The findings and conclusions in this article are those of the 
authors and do not necessarily represent the official position of 
the Centers for Disease Control and Prevention. 
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