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ABSTRACT. Objectives. 1) To determine the proportion of preschool children receiving immunizations from
providers enrolled in the Vaccines for Children (VFC)
program; 2) to assess whether their immunization providers serve as their medical home for primary care; and
3) to examine the relationship between various provider
characteristics and immunization status.
Design. Two-phase national survey consisting of parent interviews verified by provider record check.
Setting. A total of 78 survey areas (50 states, the District of Columbia, and 27 urban areas).
Patients or Other Participants. Noninstitutionalized
children from 19 to 35 months of age in 1997.
Interventions. None.
Outcome Measures. VFC penetration rate (the percentage of children who received all or some vaccines
from a VFC-enrolled provider); the frequency with which
children received all or some vaccines within a medical
home; the number of parent-reported immunization providers; and 4:3:1:3 up-to-date status at 19 to 35 months of
age.
Results. Of 28 298 children interviewed for whom
consent to contact providers was obtained, complete provider data were available for 21 522 (76%). Of these children, ;75% received all or some immunizations from a
VFC-enrolled provider, 73% received all or some immunizations within a medical home, and 75% had one immunization provider. Children received all or some immunizations from a VFC-enrolled provider more
frequently when vaccinated by pediatricians versus family physicians or in public facilities versus private practice. After controlling for poverty, immunization coverage varied only slightly with receipt of vaccines from a
VFC-enrolled provider, receipt of vaccines within a medical home, and the number of parent-reported providers.
Among children vaccinated within a medical home, those
vaccinated solely by pediatricians were 1.63 times as
likely to be 4:3:1:3 up-to-date than were those vaccinated
solely by family physicians after removing the effects of
poverty.
Recommendations. Greater numbers of children are
likely to benefit from an even higher participation rate
among immunization providers in the VFC program, particularly among family physicians and private physicians. The public–private collaboration developed by the
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I

n the past decade, increasing emphasis has been
placed on the importance of receiving all aspects
of pediatric care within the context of a medical
home. In 1992, the American Academy of Pediatrics
published a policy statement asserting that infants,
children, and adolescents should have a medical
home in which “accessible, continuous, comprehensive, family centered, coordinated, and compassionate” care is delivered by well trained physicians capable of managing or facilitating all aspects of
pediatric care and developing a meaningful relationship with the child and family.1 Immunization of
children is the most cost-effective and one of the few
cost-saving2 clinical preventive services, and it is a
major component of comprehensive care. The preamble of the Standards for Pediatric Immunization Practices states that “ideally, immunizations should
be given as part of comprehensive child health
care . . . if all America’s children are to benefit from
the best primary disease prevention our health care
system has to offer.”3
In 1990, approximately half of the children in the
United States were vaccinated in health departmentoperated clinics that generally did not serve as the
child’s medical home for primary care.4 The greatest
barrier to vaccinating in the medical home has been
cost to parents and providers. Initiated in 1994, the
Vaccines For Children (VFC) program was designed
to reduce this barrier, which previously had led
many physicians to refer children to health department immunization clinics. VFC represents a major
vaccine finance reform, one key recommendation to
raise immunization coverage levels.4 – 6
The VFC program is a state-operated federal entitlement program that supplies private and public
providers with federally purchased vaccine according to the recommended schedule of Centers for
Disease Control and Prevention Advisory Committee on Immunization Practices (ACIP). The majority
of states began to enroll private providers in VFC
during 1994 –1995, and by the beginning of 1997, all
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but two states had implemented VFC in the private
sector. Through the VFC program, federally purchased vaccine is made available for four groups of
vulnerable children, including those who are Medicaid-enrolled, uninsured, or American Indian/Alaska
Native. Underinsured children (ie, children with insurance that does not cover immunizations) also are
eligible to receive VFC vaccine, but only if served by
a federally qualified health center or a rural health
clinic. Recent data indicate that ;18.7 million children are enrolled in Medicaid (1995),7 10.5 million
are uninsured (1996),8 and 1 million are classified as
American Indian/Alaska Native (1996).9 Unfortunately, reliable estimates of underinsured children
are difficult to obtain.
In addition to federally purchased vaccine, the
VFC program also provides an important health system benefit by creating a financially meaningful collaboration between public health and the private
sector. By enrolling in the VFC program, private
providers become an integral part of the nation’s
immunization program, working together with the
public sector to ensure vaccination of all children.
Benefits to the provider include the availability of
federally purchased vaccine at no cost, educational
opportunities, and the ability to provide immunization services to patients in the office without the need
for referral.
Other legislative efforts have helped to encourage
the receipt of immunizations within a medical home.
By requiring insurance to cover the cost of vaccines,
for example, state-specific first dollar coverage laws,
passed in at least six states since the early 1990s (S.
Kaufman, personal communication, December 21,
1998), ensure that vaccination in the medical home is
affordable for families. Also, the Children’s Health
Insurance Program (CHIP), which was implemented
initially just after the data collection for the current
study, was created by the Balanced Budget Amendment of 1997. This program requires that immunization with all Advisory Committee on Immunization
Practices-recommended vaccines be a covered benefit for enrolled children. Therefore, previously uninsured children who enroll in Children’s Health Insurance Program will be covered by a health
insurance policy without cost-sharing requirements
for any recommended routine childhood immunizations.
Although these policies, programs, and laws have
all supported the receipt of immunizations within a
medical home, there is little information about what
proportion of children receive immunizations within
medical homes or the degree of penetration of the
VFC program among providers of preschool children. The National Immunization Survey (NIS) collects immunization information about ;34 000 preschool children in the United States each year and
provides an opportunity to obtain information on
VFC and medical home status. The survey seeks
provider verification of immunizations received for
each child interviewed and measures characteristics
of preschool immunization providers.
The primary objectives of this study were to determine 1) the proportion of preschool children vac2 of 7

cinated by VFC-enrolled providers and 2) whether
their immunization providers served as a medical
home for primary care. We also determined provider
specialty type, number of providers per child, and
type of facility in which the provider practiced. Finally, we assessed the association between provider
characteristics and the immunization status of the
children in the survey. The source of data was the
1997 NIS, conducted between 2 and 3 years after the
start of the VFC program, at which time ;95% of the
US birth cohort lived in states that had implemented
VFC in the private sector.10
METHODS
Setting and Subjects
Subjects included noninstitutionalized children, 19 to 35
months of age, whose telephone numbers were selected at random
from each of 78 survey areas: the 50 states, the District of Columbia, and 27 selected urban areas. Approximatly 440 telephone
interviews were completed for children from each survey area.

Design
The NIS was first implemented in 1994 to provide state and
national estimates of vaccine coverage levels for children 19 to 35
months of age; it continues on a quarterly basis.11 The survey
consists of two phases. During the first phase, a screening questionnaire is used to identify age-eligible children using a listassisted random-digit-dial technique.12,13 Once all eligible children
are identified, demographic information and vaccination history,
including a listing of each vaccine received, and the names and
addresses of all immunization providers (ie, individual providers
or clinic/practice sites), is obtained from the parent. If more than
1 child in the household is age-eligible, information is collected on
each age-eligible child. The second phase consists of a provider
record check in which all reported health care providers are contacted in writing to verify the child’s vaccination history. Immunization providers are also asked to indicate whether they are
enrolled in the VFC program, whether their practice is the child’s
medical home (self-identified), their specialty type, and the type of
facility in which they practice (eg, private practice, public health
department, community health center, or military clinic). Because
the respondent may be a staff member other than the provider,
this person’s name and telephone number are also requested.

Measures and Definitions
To determine socioeconomic status, families of children interviewed were asked questions to estimate annual income. The
questions, modeled after those used in the National Health Interview Survey, used a cascading approach to narrow reported family income into 1 of 10 categories. Based on the answers to these
questions and the number of adults and children in the household,
children were classified as residing in families at or above or
below the federal poverty level (eg, $16 276 for a family of 4
including 2 children in 1997).14
Children were classified as receiving all or some, none, or an
uncertain proportion of their vaccines from a VFC-enrolled provider based on responses from the provider record check phase of
the study. If, for example, at least one of the child’s immunization
providers reported being enrolled in the VFC program, the child
was classified as receiving all or some vaccines from a VFCenrolled provider. Furthermore, the VFC penetration rate was
defined as the percentage of children who received all or some of
their vaccines from a VFC-enrolled provider. If all the child’s
responding immunization providers indicated that they were not
enrolled in the VFC program, the child was classified as receiving
none of his vaccines from a VFC-enrolled provider. Finally, if all
the responding immunization providers chose the option unknown, the child was classified as receiving an uncertain proportion of his vaccines from a VFC-enrolled provider. The proportion
of vaccines received from a provider whose practice served as the
child’s medical home was determined in a manner similar to that
used to classify the proportion of vaccines received from a VFCenrolled provider. In addition, those providers who reported serv-
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ing as the child’s medical home were asked to indicate their
specialty (pediatrics, family medicine, general practice, or other).
To account for children who had more than one medical home
provider, specialty type of medical home provider was classified
as pediatrics only, family medicine only, or other combinations.
A child for whom verifying information was received from all
reported providers was considered to have complete provider
data. To be considered up to date (4:3:1:3 UTD), a child would
have to have received $4 doses of diphtheria, tetanus, pertussis
(DTP or DTaP), $3 doses of polio vaccine (oral poliovirus vaccine
or inactivated poliovirus vaccine), $1 doses of measles-containing
vaccine, and $3 doses of Haemophilus influenza vaccine (Hib) before the interview.

more likely to be below the poverty level than children
with no VFC-enrolled providers (26% vs 9%, respectively; (Table 2). Among children receiving vaccines in
a medical home, the VFC penetration rate (ie, the percentage of children receiving all or some vaccines from
a VFC-enrolled provider) varied according to provider
specialty type (Table 3). There was no significant relationship between immunization coverage rates and the
proportion of vaccines received from a VFC-enrolled
provider (Table 2).

Statistical Analysis

Immunizations Within a Medical Home

Data were weighted to adjust for unequal selection probabilities across the 78 survey area, to account for household nonresponse and to mirror natality (ie, vital statistics) data. In addition,
to account for lower immunization coverage rates among the 12%
of children in households without telephones, a method developed by Battaglia et al15 that draws on several sources of data to
make adjustments was used. The analysis was limited to 21 522
children with complete provider data. Multivariate logistic regression was used to determine the relationships between 4:3:1:3 UTD
status and three explanatory variables (vaccinations received from
a VFC-enrolled provider, vaccinations received within a medical
home, and provider number), individually and collectively, after
controlling for the effect of poverty. For these regression analyses,
all subjects were included.

RESULTS
Sample

During 1997, 32 742 telephone interviews (representing 32 433 households) with age-eligible children
born between February 1994 and May 1996 were
conducted, and verbal consent to contact identified
providers was obtained for 28 298 children (86%). Of
children whose parents gave consent to contact providers, complete provider data were collected for
21 522 (76%). Table 1 describes the study subjects as
well as those children excluded from the analysis
because of insufficient provider data. In general, children included in this analysis were more likely to be
white, to live at or above the poverty level, and to
have higher parent-reported immunization coverage
levels than were children with missing or incomplete
provider records.
Immunizations From a VFC-Enrolled Provider

Of the children, 74% received all or some of their
immunizations from a VFC-enrolled provider. Among
these children, 26% were below the poverty level. Children with at least one VFC-enrolled provider were
TABLE 1.
1997 NIS

Of the children, 74% received all or some of their
immunizations from a provider considered to be the
child’s medical home for primary care. Among these
children, 70% were vaccinated solely by pediatricians, 12% solely by family physicians, and 18% by a
combination of provider types. Immunization coverage rates were higher for children receiving all or
some vaccines within a medical home than for those
children who did not receive any vaccines in a medical home (79% vs 76%, respectively). Children vaccinated solely by pediatricians had higher 4:3:1:3
UTD status than did those vaccinated solely by family physicians (80% vs 71%, respectively). Table 2
illustrates the relationship between a child’s socioeconomic and 4:3:1:3 UTD status and the proportion
of vaccines received within a medical home, as well
as the specialty type of the immunization provider.
Parent-Reported Number of Providers

Of the children surveyed, 75% reported having 1
immunization provider, 22% reported having 2 immunization providers, and 3% reported having 3 or
more immunization providers. Children with 2 providers were somewhat less likely to be 4:3:1:3 UTD
than were those reporting 1 provider, whereas children with 3 or more providers were not significantly
different in terms of immunization coverage than
were those with 1 provider. Children who had 2 or
more parent-reported providers were more likely to
be living below the poverty level than were children
with only 1 parent-reported provider. Table 2 illustrates the relationship between a child’s socioeconomic and 4:3:1:3 UTD status and the number of
parent-reported immunization providers.

Characteristics of Children With Complete Provider Data Versus Children With Incomplete or Missing Provider Data,

Mean age (mo)
Race/ethnicity (%)
White, non-Hispanic
Black, non-Hispanic
Other, non-Hispanic
Hispanic*
Below poverty level (%)†
Parent-reported 4:3:1:3 UTD status (%)

Complete Provider
Data (N 5 21 522)

Incomplete/Missing
Provider Data
(N 5 11 220)

26.9

27.1

63
14
5
18
24
52

53
18
6
22
27
46

* Includes Hispanic persons of any race.
† Based on the US Census Bureau poverty thresholds for 1997. Percentage calculated after excluding children with missing income data.
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TABLE 2.
Weighted Analysis of Poverty and UTD (4:3:1:3 UTD) Status of Children by Selected Provider-related Characteristics
(N 5 21 522)
Provider-related Characteristic
VFC-enrollment of provider
Proportion of vaccines received from a VFC-enrolled provider
All/some†
None
Uncertain
Provider as medical home
Proportion of vaccines received within a medical home
All/some†
None
Uncertain
Provider specialty type (n 5 15 797)
Pediatrics only†
Family medicine only
Other combinations
Number of providers
Total number of parent-reported providers
1†
2
3 or more

Percentage of
Children

Percentage of Children
Below Poverty Level*

Percentage of
Children 4:3:1:3 UTD

74
9
17

26
9‡
20‡

78
80
75‡

73
15
12

22
27‡
30‡

79
76‡
69‡

70
12
18

20
23
31‡

80
71‡
82

75
22
3

23
26‡
29

78
75‡
80

* Percentage below poverty level calculated after excluding children with missing income data.
† Reference group for significance tests.
‡ Difference from reference group is significant at .05 level (two-tailed).
TABLE 3.
Weighted VFC Penetration Rate (Percentage of
Children Receiving All/Some Vaccines From a VFC-Enrolled
Provider) by Provider Specialty and Facility Type
VFC Penetration
Rate (%)
Provider specialty (n 5 15 797)
Pediatrics only
Family medicine only
Other combinations
Facility type (n 5 21 522)
Private practice only
Public health department clinics only
Hospital-based clinics or academic centers only
Community or migrant health centers only
Military/other facilities only
A combination of facility types

75
68
89
72
93
80
85
66
96

Facility Type

The majority of children (58%) received all their
vaccines at private practices. Substantially fewer
children received all their vaccines at public health
department clinics (14%), hospital-based clinics or
academic centers (6%), and community and migrant
health centers (3%). Table 3 illustrates the relationship between the type of facility at which a child was
immunized and the VFC penetration rate. Provider
participation in the VFC program was higher among
children with public facility providers than among
those with private facility providers.
Controlling for the Effect of Poverty

On an individual basis, receiving all or some immunizations within a medical home and having a
single parent-reported immunization provider were
both associated with an increased likelihood of being
4:3:1:3 UTD (OR: 1.14 [1.04, 1.25]; P 5 .004 and 1.10
[1.02, 1.18]; P 5 .01, respectively). In a model containing these two significant explanatory variables,
each was associated independently with 4:3:1:3 UTD
status: receiving all or some immunizations within a
4 of 7

medical home (OR: 1.15 [1.05, 1.26]; P 5 .003) and
having 1 single parent-reported immunization provider (OR: 1.11 [1.03, 1.19]; P 5 .006). Among the
subset of children receiving all or some immunizations within a medical home (n 5 15 797), after controlling for poverty, children vaccinated solely by
pediatricians were 1.63 times more likely to be 4:3:1:3
UTD than were children vaccinated solely by family
physicians ([1.46, 1.82]; P 5 .0001).
DISCUSSION

We have shown that at least three fourths of preschool children in the United States received immunizations from a provider enrolled in the VFC program at a time when the program was less than 3
years old. The majority of children received immunizations within a medical home for primary care,
reported only 1 immunization provider, and were
vaccinated in private sector facilities. Pediatricians
vaccinated the vast majority of preschool children
who received vaccines within a medical home.
Immunization coverage varied only slightly with
the receipt of vaccines from a VFC-enrolled provider,
the receipt of vaccines within a medical home, and
the number of parent-reported providers. However,
a large and clinically meaningful difference in coverage was found between children vaccinated solely
by pediatricians and those vaccinated solely by family physicians, the former group being better vaccinated.
The high penetration of the VFC program among
immunization providers has implications for the delivery of vaccines to vulnerable children. The VFC
program is an active agent of change for immunization delivery in the United States rather than just a
passive vaccine purchase program. It fosters a large
scale public–private collaboration that gives health
departments unprecedented access to private providers. Specifically, VFC recouples immunizations
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with primary care for the benefit of the children it
serves, thereby reducing the burden on health department clinics of direct service delivery,16 –18
enabling them to pursue the core function of assurance of immunization services.19 Health departments
now are able to devote resources to helping private
providers to adopt the Standards for Pediatric Immunization Practices. For example, states are collaborating with provider organizations to improve vaccine
storage and handling procedures, to operate reminder/recall systems, and to conduct immunization coverage assessments.20,21
The present study included a substantial number
of vulnerable children, with one quarter of those
surveyed residing in families below the poverty
level. A previously published analysis of the 1997
NIS data found that children living in families below
the poverty level had 4:3:1:3 immunization coverage
levels as much as 7% lower than did children living
in families above the poverty level, regardless of race
or ethnic group.22 This finding is consistent with
those from other studies that have found poverty to
be a risk factor for underimmunization.23–26
We highlight four study findings. First, the high
proportion of children who received vaccines from a
VFC-participating provider and the fact that receipt
of all or some vaccines from a VFC-enrolled provider
was more common among impoverished children
suggest that the VFC program has reached a large
number of children in a very short time, particularly
those children it was created to serve. Private provider enrollment began in most states during 1994 –
1995, with the last state scheduled to enroll private
providers in early 1999. As these dates indicate, VFC
is still a very new program. However, it has been
difficult to assess private provider participation on a
national or state level, because the overall number of
immunization providers never has been determined
accurately. Although ;44 000 providers are enrolled
currently in VFC, we do not know how many could
be enrolled (Centers for Disease Control and Prevention, unpublished data). However, the child-based
analysis in this study allows us to understand provider enrollment at the child level, because it applies
to the vaccination of preschool children by VFCenrolled providers. Closely related to the progress
made in provider enrollment, Zimmerman et al16
have shown high levels of provider satisfaction and
have demonstrated that providers who participate in
the program report fewer actual concerns about paperwork, audits, and reimbursement than anticipated by those who have not yet enrolled.
The relationships between VFC-enrollment status
and provider specialty as well as facility type suggest
that targeted interventions are needed to improve
further the frequency with which preschool children
are vaccinated by VFC-participating providers. For
example, because children cared for solely by pediatricians are more likely to encounter VFC-enrolled
providers than are children cared for solely by family
physicians, it may be most fruitful to focus VFC
education and recruitment efforts toward family
physicians. Similarly, private provider enrollment in
VFC seems to be lower than in public clinic settings,

suggesting a need to direct attention toward this
former group.
Second, the majority of children surveyed received
immunizations within a medical home for primary
care. In addition to being protected from vaccinepreventable diseases, such children are most likely to
receive the other benefits of comprehensive care such
as developmental and other preventive screening,
anticipatory guidance, acute care, follow-up care,
and chronic illness care that a medical home provides. Studies have shown an association between
underimmunization and failure to receive other preventive services,27,28 and interventions designed to
promote vaccination within the medical home have
been shown to improve both vaccination coverage
and receipt of other preventive services.29 –31 Coupling immunizations with other services that make
up comprehensive care improves the conduct of clinical preventive services and optimizes a child’s opportunity to thrive. It is noteworthy and problematic
that children who received none of their immunizations within a medical home also were more likely to
be living below the poverty level, a finding that
represents an important disadvantage for children
whose likelihood for optimal health status already
may be compromised because of scarce family resources. The fact that these vulnerable children continue to receive immunizations outside the context of
primary care underscores the need for continued
expansion of provider enrollment in the VFC
program.
Third, among children vaccinated within a medical home, pediatricians administer the majority of
immunizations. This finding suggests that, in general, targeting education and office-based interventions toward practicing pediatricians is likely to impact the greatest number of preschool children.
However, the data suggest that family physicians,
although they vaccinate far fewer preschool children
than do pediatricians, could benefit from specific
interventions related to raising immunization coverage levels. The finding that children vaccinated
solely by family physicians are less likely to be 4:3:1:3
UTD than are children vaccinated solely by pediatricians is not surprising given the increasingly complex immunization schedule and the fact that children often represent only a small proportion of a
family medicine practice.32
In addition to the benefits of comprehensive care
that medical homes provide for children, research
has shown that parents prefer the coordination of
services that medical homes offer.33,34 Given the preventive health benefits and parental preference associated with the receipt of childhood immunizations
within the context of primary care and the fact that
there has been substantial growth in the number of
practicing pediatricians in the past 20 years (more
than eight times the growth seen in the child population over the same time period35), it is both beneficial and feasible to aim for all preschool children to
receive immunizations within a medical home.
Finally, the fact that the majority of children are
vaccinated by 1 immunization provider is encouraging because this minimizes the record scattering that
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occurs with multiple providers. Nonetheless, one
quarter of children surveyed reported receiving vaccinations from 2 or more providers, and this group of
children is at risk for the adverse consequences of
record scattering. Although underimmunization is
one logical and important consequence of record
scattering, overimmunization, in which children receive unnecessary immunizations (and are exposed
to unnecessary risks), is also a possible outcome,
because information on immunization status is unknown at the time of the child’s encounter with an
immunization provider.36,37 Another adverse consequence of record scattering is that it complicates
practice-based coverage assessments,38 an intervention strategy shown to improve immunization levels.5 Although hand-held immunization cards have
not been shown to reduce the problems created by
record-scattering,39,40 state or local immunization registries may provide a viable solution by consolidating scattered records in a central location.41
This study has several limitations. The first limitation is one of scope. The study did not provide an
opportunity to assess the impact of the VFC program
on immunization coverage levels among vulnerable
children. Rather than an outcome evaluation, our
analysis of program penetration represents a process
evaluation of the status of VFC.
Second, a substantial number of children whose
parents gave consent to contact providers (24%) were
excluded from the analysis because of insufficient
provider data. As indicated in Table 1, children in the
study sample differ from excluded children in terms
of race or ethnicity, socioeconomic status, and parent-reported 4:3:1:3 UTD status. Because a previously published analysis of these same data demonstrated generally higher coverage levels among
white Americans and those living at or above the
poverty level,22 the study sample, by including more
white children and those living at or above the poverty level, is somewhat likely to overestimate immunization coverage levels. The impact of the difference
in parent-reported 4:3:1:3 UTD status between the
two groups is unknown, although data from another
national survey demonstrate that similarly determined parent-reported coverage levels tend to underestimate true coverage levels by ;5%.11
A third limitation involves children for whom the
medical home status and provider VFC-enrollment
were classified as unknown. The reasons that these
two distinct pieces of data are missing are likely to be
different. The missing medical home data may arise
from the lack of a clear, commonly held definition for
the term medical home as well as the difficulty in
determining, from the provider’s perspective, which
children consider a particular practice to be a medical home. Determining VFC-enrollment may vary in
difficulty from state to state with greastest difficulty
in universal purchase states that supply vaccine to all
private providers in addition to VFC vaccine.
Recommendations

First, although participation in the VFC program is
high, more children are likely to benefit from an even
higher participation rate among immunization pro6 of 7

viders, particularly among family physicians and
private physicians. Additional gains in provider participation will facilitate a more complete recoupling
of immunizations with primary care, which will improve not only immunization coverage but also receipt of other clinical preventive services. Second, the
public–private collaboration developed by the VFC
program should be capitalized on so that public sector resources can help pediatricians and family physicians practice according to the Standards for Pediatric Immunization Practices. Key standards include
conducting practice-based immunization coverage
assessments and implementing reminder/recall systems. VFC program site visits provide opportunities
to assist pediatricians and family physicians in using
these standards. Third, this relatively new program
can benefit from additional evaluation, so that it
continues to adapt to the immunization needs of
children in the United States.
ACKNOWLEDGMENT
We thank Susan Chu, PhD, MSPH for her careful reading of the
manuscript and thoughtful suggestions.

REFERENCES
1. American Academy of Pediatrics. The medical home. Pediatrics. 1992;
90:774
2. Tengs T, Adams M, Pliskin J, Safran D. Five-hundred life-saving interventions and their cost-effectiveness. Risk Anal. 1995;15:369 –390
3. US Dept of Health and Human Services. Standards for Pediatric Immunization Practices. Washington, DC: Public Health Service; 1992
4. The National Vaccine Advisory Committee. The measles epidemic: the
problems, barriers, and recommendations. JAMA. 1991;266:1547–1552
5. Shefer A, Briss P, Rodewald L. Improving immunization coverage rates:
an evidence-based review of the literature. Epidemiol Rev. 1991:21
6. Udovic S, Lieu T. Evidence on office-based interventions to improve
childhood immunization delivery. Pediatr Ann. 1998;27:355–361
7. Health Care Financing Administration. Table 13, Medicaid recipients/
demographics. September 1996. URL: www.hcfa.gov/stats/hstats96/
blustats.htm
8. US Census Bureau. Health coverage: 1996, Table D, uninsured children
by age, race, and Hispanic origin. March 1997. URL: www.census.gov/
hhes/hlthins/cover96/c96tabd.html
9. US Dept of Health and Human Services. Table 2.4, Percent age distribution. Trends in Indian Health, 1997. Rockville, MD: Indian Health
Services; 1997
10. Ventura S, Martin J, Curtin S, Mathews TJ. Report of Final Natality
Statistics, 1996. Washington, DC: Public Health Service; 1998
11. Centers for Disease Control and Prevention. State and national vaccination coverage levels among children aged 19 –35 months, United
States, April-December 1994. MMWR CDC Surveill Summ. 1995;44:613,
619 – 623
12. Ezzati-Rice TM, Zell ER, Battaglia MP, Ching P, Wright RA. The design
of the National Immunization Survey. 1995 Proceedings of the Section on
Survey Research Methods. Alexandria, VA: American Statistical
Association; 1995:668 – 672
13. GENESYS Sampling Systems. Methodology. Internal GENESYS Report.
Fort Washington, PA: GENESYS Sampling Systems; 1994
14. Dalaker J, Naifeh M. US Bureau of the Census. Current population
reports, series P60-201. Poverty in the United States, 1997. Washington,
DC: US Government Printing Office; 1998
15. Battaglia MP, Malec DJ, Spencer BD, Hoaglin DC, Sedransk J. Adjusting
for noncoverage of nontelephone households in the national immunization survey. 1995 Proceedings of the Section on Survey Research Methods.
Alexandria, VA: American Statistical Association; 1995:678 – 683
16. Zimmerman RK, Medsger AR, Ricci EM, Raymond M, Mieczkowski TA,
Grufferman S. Impact of free vaccine and insurance status on physician
referral of children to public health clinics. JAMA. 1997;278:996 –1000
17. Szilagyi PG, Humiston SG, Shone LP, Barth R, Kolasa M, Rodewald LE.
Reduction in vaccinations delivered by health department clinics: impact of vaccine financing? Paper presented at the Ambulatory Pediatric
Association; May 1–5, 1998; New Orleans, LA

VACCINES FOR Downloaded
CHILDREN
PROGRAM
from
www.aappublications.org/news by guest on November 18, 2018

18. Szilagyi PG, Shone LP, Humiston SG, Kolasa MS, Rodewald, LE. Staying in the medical home: decline in physician-reported referrals to
health department clinics for immunizations. Paper presented at: Ambulatory Pediatric Association; May, 1998; New Orleans, LA
19. Committee for the Study of the Future of Public Health. Division of
Health Care Services. Institute of Medicine. The Future of Public Health.
Washington, DC: National Academy Press; 1988
20. Massoudi MS, Walsh J, Stokley S, et al. Assessing immunization performance of private practitioners in Maine: impact of the assessment,
feedback, incentives, and exchange (AFIX) strategy. Pediatrics. 1999;103:
1218 –1223
21. Kohrt A, Fisher M, Wald E, Watson B, Baldwin L, Wishner A. Educating
physicians in their communities (EPIC) immunization education program (IEP): a public/private partnership using office-based change to
improve immunization levels among children in Pennsylvania. Presented at: The 32nd National Immunization Conference; July 21–24,
1998; Atlanta, GA
22. Centers for Disease Control and Prevention. Vaccination coverage by
race/ethnicity and poverty level among children aged 19 –35 months,
United States, 1997. MMWR CDC Surveill Summ. 1998;47:956 –959
23. Centers for Disease Control and Prevention. Vaccination coverage by
race/ethnicity and poverty level among children aged 19 –35 months,
United States, 1996. MMWR Morb Mortal Wkly Rep. 1997;46:963–968
24. Zimmerman RK, Ahwesh ER, Mieczkowski TA, Block B, Janosky JE,
Barker DW. Influence of family functioning and income on vaccination
in inner-city health centers. Arch Pediatr Adolesc Med. 1996;150:
1054 –1061
25. Miller LA, Hoffman RE, Baron AE, Marine WM, Milinkovich P. Risk
factors for delayed immunization against measles, mumps, and rubella
in Colorado two-year-olds. Pediatrics. 1994;94:213–219
26. Bobo JK, Gale JL, Thapa PB, Wassilak SGF. Risk factors for delayed
immunization in a random sample of 1163 children from Oregon and
Washington. Pediatrics. 1993;91:308 –314
27. Rodewald LE, Szilagyi PG, Shiuh T, Humiston SG, LeBaron C, Hall CB.
Is underimmunization a marker for insufficient utilization of preventive
and primary care? Arch Pediatr Adolesc Med. 1995;149:393–397
28. Bordley WC, Margolis PA, Lannon CM. The delivery of immunizations
and other preventive services in private practices. Pediatrics. 1996;97:
467– 473
29. Fairbrother G, Friedman S, Hanson KL, Butts GC. Effect of the Vaccines
for Children Program on inner-city neighborhood physicians. Arch
Pediatr Adolesc Med. 1997;151:1229 –1235

30. Shefer A, Fritchely J, Stevenson J, et al. Improvement in immunization
coverage and other health outcomes following implementation of immunization activities in WIC, Milwaukee, 1995–1997. Presented at: The
American Public Health Association, 126th Annual Meeting; November
15–18, 1998; Washington, DC
31. Rodewald LE, Szilagyi PG, Humiston SG, Barth R, Kraus R, Raubertas
RF. A randomized study of tracking with outreach and provider
prompting to improve immunization coverage and primary care. Pediatrics. 1999;103:31–38
32. Number of Office Visits (in Thousands) to Selected Specialties by Age of
Patient and Twenty Most Frequent Principal Reasons for Visit: United
States, 1992. American Academy of Family Physicians Home Page.
URL: http://www.aafp.org/facts/032.html
33. Lieu T, Smith M, Newacheck P. Health insurance and preventive care
sources of children at public immunization clinics. Pediatrics. 1994;93:
373–378
34. Lannon C, Brack V, Stuart J, et al. What mothers say about why poor
children fall behind on immunizations. Arch Pediatr Adolesc Med. 1995;
149:1070 –1075
35. Chang RK, Halfon N. Geographic distribution of pediatricians in the
United States: an analysis of the fifty states and Washington, DC.
Pediatrics. 1997;100:172–179
36. Hamlin JS, Wood D, Pereya M, Grabowsky M. Inappropriately timed
immunizations: types, causes, and their relationship to record keeping.
Am J Public Health. 1996;86:1812–1814
37. Murphy TV, Pastor P, Medley FB. Factors associated with unnecessary
immunization given to children. Pediatr Infect Dis J. 1997;16:47–52
38. Stokley SK, Maes E, Rodewald L. Measuring immunization coverage
levels: the importance of compiling data from all providers. Presented
at the Ambulatory Pediatric Association; May 1– 4, 1999; San Francisco,
CA
39. Morrow AL, Rosenthal J, Lakkis HD, et al. A population-based study of
access to immunization among urban Virginia children served by public, private, and military health care systems. Pediatrics. 1998;101:e5.
URL: http://www.pediatrics.org/cgi/contents/full/101/2/e5
40. Centers for Disease Control and Prevention. Vaccination coverage of
2-year-old children, United States. Third Quarter, 1993. MMWR CDC
Surveill Summ. 1994;43:556 –559
41. Yawn BP, Edmonson L, Huber L, Poland GA, Jacobson RM, Jacobsen SJ.
The impact of a simulated immunization registry on perceived childhood immunization status. Am J Manage Care. 1998;4:185–192

http://www.pediatrics.org/cgi/content/full/104/2/e15
Downloaded from www.aappublications.org/news
by guest on November 18, 2018

7 of 7

Vaccines for Children Program, United States, 1997
Jeanne M. Santoli, Lance E. Rodewald, Edmond F. Maes, Michael P. Battaglia and
Victor G. Coronado
Pediatrics 1999;104;e15
DOI: 10.1542/peds.104.2.e15

Updated Information &
Services

including high resolution figures, can be found at:
http://pediatrics.aappublications.org/content/104/2/e15

References

This article cites 22 articles, 8 of which you can access for free at:
http://pediatrics.aappublications.org/content/104/2/e15#BIBL

Subspecialty Collections

This article, along with others on similar topics, appears in the
following collection(s):
Infectious Disease
http://www.aappublications.org/cgi/collection/infectious_diseases_su
b
Vaccine/Immunization
http://www.aappublications.org/cgi/collection/vaccine:immunization
_sub

Permissions & Licensing

Information about reproducing this article in parts (figures, tables) or
in its entirety can be found online at:
http://www.aappublications.org/site/misc/Permissions.xhtml

Reprints

Information about ordering reprints can be found online:
http://www.aappublications.org/site/misc/reprints.xhtml

Downloaded from www.aappublications.org/news by guest on November 18, 2018

Vaccines for Children Program, United States, 1997
Jeanne M. Santoli, Lance E. Rodewald, Edmond F. Maes, Michael P. Battaglia and
Victor G. Coronado
Pediatrics 1999;104;e15
DOI: 10.1542/peds.104.2.e15

The online version of this article, along with updated information and services, is
located on the World Wide Web at:
http://pediatrics.aappublications.org/content/104/2/e15

Pediatrics is the official journal of the American Academy of Pediatrics. A monthly publication, it
has been published continuously since 1948. Pediatrics is owned, published, and trademarked by
the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk Grove Village, Illinois,
60007. Copyright © 1999 by the American Academy of Pediatrics. All rights reserved. Print ISSN:
1073-0397.

Downloaded from www.aappublications.org/news by guest on November 18, 2018

