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Preface

The U.S. immunization system is a national treasure that is too often
taken for granted. Through an intricate maze of public- and private-
sector activity, vaccines are delivered to thousands of children, ado-

lescents, and adults each day. The process by which each of us achieves
up-to-date immunization status for ourselves and our children differs in
large part by the circumstances of birth. Geographic and economic differ-
ences in these circumstances can contribute to disparities in access to
vaccines and lead to reduced levels of immunization coverage within a
general population. Such disparities are not as important, for the purpose
of immunization coverage, if they occur within populations that largely
achieve complete immunization status. If such disparities are concen-
trated with certain groups, however, outbreaks of infectious disease that
have tragic consequences can occur.

Today we are involved in a national experiment with health care
reform. The delivery of immunizations for disadvantaged populations,
which once occurred primarily through public health clinics, has shifted
in large part to the private sector. This shift has occurred swiftly and
unevenly over the past decade, stimulated by changes in Medicaid poli-
cies and practices, the creation of new governmental programs such as
Vaccines for Children (VFC), and the adoption of a new federal–state
partnership known as the State Children’s Health Insurance Program
(SCHIP). These changes have occurred against a backdrop of traditional
public health practices that served disadvantaged families for many
decades in each state.
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The privatization of primary health care services for the nation’s dis-
advantaged children has caused many individuals to question the scope
and scale of federal assistance for state immunization programs. Child-
hood immunization coverage levels are currently high, and outbreaks of
vaccine-preventable infectious disease are low. Adult immunization cov-
erage rates are low, and programs designed to improve coverage levels
are rare at the federal or state level. Given these conditions, is the federal
government spending too much or too little to support immunization
programs within each state? What role should state governments play in
this area? And how important are the data collection, assessment, and
outreach efforts of public health agencies if most immunization services
are being delivered in the private sector?

In this context, the U.S. Senate Appropriations Committee and the
Centers for Disease Control and Prevention (CDC) asked the Institute of
Medicine to examine the roles and responsibilities of the state and federal
governments in supporting immunization programs and services. The
Committee on Immunization Finance Policies and Practices was formed
to conduct this study. The committee was asked to give attention to a
specific program administered by CDC, known as Section 317, that makes
annual awards to the states to help them purchase vaccines and support
infrastructure efforts. The committee was asked to consider the history of
this program, as well as its relationship to newer federal health initiatives
such as VFC and SCHIP.

In conducting this study, the 15-member committee met five times
during the period February 1999 through January 2000. We commissioned
a state survey and eight case studies to inform our deliberations, and we
hosted a workshop on issues related to pockets of need, held in September
1999 in Washington, D.C.*  Several committee members, consultants, and
staff participated in site visits conducted during the period September
1999 through January 2000 in four areas: Detroit, Michigan; Houston,
Texas; Newark, New Jersey; and Los Angeles and San Diego, California.
We received testimony from a distinguished group of federal, state, and
local health officials; representatives of state organizations; congressional
staff; and researchers engaged in studies of the national immunization
system.

The committee benefited from a series of reports and briefings pro-
vided by the staff of the National Immunization Program within CDC,
which is responsible for administering the Section 317 grants and the VFC
program. CDC staff attended many of the committee meetings and par-

*Selected materials from the case studies, state survey, and background papers commis-
sioned by the committee will appear in a special supplemental issue of the American Journal
of Preventive Medicine, Vol. 19, No. 3S, in October 2000.
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case studies and preparation of the site visit reports and provided much
of the analysis for Chapter 3 of this report. Two senior program assistants
provided valuable assistance over the course of the study. Suzanne Miller
prepared materials for Chapter 2, coauthored two papers on adult immu-
nization and the role of immunization registries, and contributed to the
production of the numerous charts and figures in this report. Heather
Schofield ably administered the myriad activities associated with each
meeting, briefing book, workshop, and site visit, and also prepared our
public access files over the course of the study. Other staff made impor-
tant contributions during the initial or final stages of data collection: Divi-
sion Director Janet Corrigan prepared the initial project proposal, Senior
Program Officer Jane Durch prepared descriptive materials and an analy-
sis of the carryover problem in the Section 317 grant awards, Research
Assistant Stacey Patmore conducted initial bibliographic searches on behalf
of the committee, and Senior Program Assistant Tracy McKay completed

Copyright © National Academy of Sciences. All rights reserved.



xii PREFACE

final edits of the report and assisted with bringing the manuscript into
production. We also thank our editors Rona Briere, Kristin Motley, and
Mike Edington; Sally Stanfield and Estelle Miller from the National Acad-
emy Press; and Stayce Bush from the reprographics unit, whose efforts all
made significant contributions to the organization and presentation of the
committee’s views.

The committee was extremely fortunate in obtaining the services of a
talented and dedicated group of consultants who prepared background
papers and case studies to guide and inform the committee’s delibera-
tions: Gerry Fairbrother, Amy Fine, Robin Flint, Roy Hogan, Kay Johnson,
Hanns Kuttner, Eamon Magee, Heather McPhillips, Victor Miller, Greg
Poland, Barbara Richards, and Kathy Stroup. Gary Freed, Sarah Clark,
and Anne Cowan in the Division of General Pediatrics, University of
Michigan, prepared the state survey that provided much of the data sup-
porting our analysis of state immunization policies and practices. Other
individuals, including Harris Berman from Tufts Health Plan; Steven
Boedigheimer from the Delaware Health and Social Services; Victoria
Freeman from the University of North Carolina at Chapel Hill; Alan
Hinman from the Task Force for Child Survival and Development; Vince
Hutchins from the National Center for Education in Maternal and Child
Health; Kala Ladenheim of the National Conference of State Legislatures;
Donald Mattison from the March of Dimes; and William Roper from the
University of North Carolina offered useful suggestions and perspectives
at critical times in the development of the report. We also benefited from
the expertise of staff from professional organizations that are concerned
with immunization and the vitality of the nation’s public health system.
These include Karen Hendricks, American Academy of Pediatrics; Craig
Carlson, American Association of Health Plans; Catherine Hess, Associa-
tion of Maternal and Child Health Programs; Claire Hannan, Association
of State and Territorial Health Officers; Tom Musco, Health Insurance
Association of America; Cynthia Phillips, National Association of City
and County Health Officers; and Doug Greenaway, National Association
of Women, Infants, and Children (WIC) Directors. Additional materials
regarding state roles in public health were provided by Joan Henneberry
of the National Governors’ Association and Mary Smith from the Na-
tional Conference of State Legislatures. We thank each of these individu-
als and organizations for their assistance and advice over the course of
this study.

Bernard Guyer, M.D., M.P.H., Chair
David R. Smith, M.D., Vice Chair
Committee on Immunization Finance
Policies and Practices

Copyright © National Academy of Sciences. All rights reserved.



xiii

Contents

EXECUTIVE SUMMARY 1

1 INTRODUCTION 18
Background, 18
Charge to the Committee, 32
Study Context: The National Immunization Partnership, 34
Six Roles of the National Immunization System, 43
Study Approach, 50
Organization of the Report, 52

2 CHANGE AND COMPLEXITY IN THE NATIONAL 54
IMMUNIZATION SYSTEM
Key Changes, 55
Increasing Complexity, 61
Successes and Persistent Problems, 66

3 FINANCING VACCINE PURCHASE AND DELIVERY 71
Private Insurance Coverage of Immunization, 74
Medicaid, Vaccines for Children, and State Children’s Health

Insurance Program, 77
Medicare, 86
Section 317 Vaccine Purchase Grants, 89
State Vaccine Purchase, 92

Copyright © National Academy of Sciences. All rights reserved.



xiv CONTENTS

Issues in Vaccine Purchase, 97
Summing Up, 99

4 BUILDING, MONITORING, AND SUSTAINING 103
IMMUNIZATION CAPACITY
Infectious Disease Prevention and Control, 105
Surveillance of Vaccine Coverage and Safety, 108
Efforts to Improve and Sustain High Vaccine Coverage Rates, 128
Summing Up, 139

5 IMMUNIZATION FINANCE POLICIES AND PRACTICES 142
Private-Sector Roles and Responsibilities, 144
Local Health Department Roles and Responsibilities, 152
State Roles and Responsibilities, 156
Federal Roles and Responsibilities, 175
Summing Up, 188

6 SUMMARY FINDINGS, CONCLUSIONS, AND 193
RECOMMENDATIONS
Six Questions and Six Answers, 194
Conclusions, 220
Summary Recommendations, 223

REFERENCES 228

APPENDIXES 243
A Public Health Services Act, Section 317, 245
B Immunization Time-Line, 250
C List of Contributors, 253
D Overview of State Survey, 261
E Overview of Case Studies and Site Visits, 263
F Annual Section 317 Awards to States, 1995–1999, 271
G State Immunization Requirements for School Children, 282
H Committee and Staff Biographies, 287

INDEX 295

Copyright © National Academy of Sciences. All rights reserved.



xv

Boxes, Tables, and Figures

BOXES

1-1 Funding of State Activities Under Section 317 Grant Program, 27
1-2 Section 317 Grant Guidance, 28
1-3 The Measles Epidemic, 1989–1991, 35
1-4 Immunization Infrastructure: The Michigan Example, 42

3-1 Examples of Residual Needs That Require State Vaccine Purchase, 73
3-2 New Jersey: Carving the Vaccine Administration Fee Out of Capita-

tion Rates, 85
3-3 Calculating the Size of the Adult Population That Relies on State-

Purchased Vaccines, 89
3-4 Calculating the Size of the Child Population That Relies on State-

Purchased Vaccines, 94

4-1 Alaskan Measles Outbreak in 1998, 106

5-1 Small-Area Analysis for Detroit and Newark, 148
5-2 Rochester Private–Public Partnership Approach, 151
5-3 Sample of State and Local Immunization Coverage Surveys, 160
5-4 Total Section 317 Funds Awarded to Support Registries as of July 1,

1999, 184

6-1 Conclusions and Recommendations, 195

Copyright © National Academy of Sciences. All rights reserved.



xvi BOXES, TABLES, AND FIGURES

TABLES

ES-1 Recommended Finance Levels for the National Immunization Sys-
tem, 12

1-1 Comparison of 20th-Century Baseline and Current Morbidity, Vac-
cine-Preventable Diseases, 19

1-2 Vaccination Coverage Levels Among Children Aged 19–35 Months,
by Selected Vaccines (1995–1999), 20

1-3 Universally Recommended Vaccinations, 25
1-4 Total Federal Immunization Funding, FY 1999, 26
1-5 Estimated Vaccination Coverage of 4:3:1:3 Among Children

19–35 Months of Age by Selected Geographic Areas—United States,
National Immunization Survey, 1995–1999, 30

2-1 Vaccines in Widespread Use, 1985–2020, 58

3-1 U.S. Population Health Insurance Coverage, 1998, 75
3-2 Coverage of Pediatric Immunizations by Health Benefit Plans Offered

by Employers, 76
3-3 Medicaid and Vaccines for Children (VFC) Program, FY 1994–1999, 80
3-4 State Children’s Health Insurance Programs, 2000, 81
3-5 Federal Immunization Coverage Policies for Children Under Medic-

aid, Vaccines for Children (VFC), and State Children’s Health Insur-
ance Programs (SCHIP), 84

3-6 Influenza and Pneumococcal Immunization Rates, 88
3-7 Vaccine Supply Policy, January 2000, 96

4-1 Vaccine Injury Compensation Program Petitions Filed, Adjudica-
tions, and Awards, 127

5-1 Main Uses of Section 317 Infrastructure Grant Funds in High-
Funding Years (1994–1996), 158

5-2 Annual Awards and Expenditures of Section 317 Direct Assistance
(DA) Vaccine Purchase Funds, 164

5-3 Estimated Vaccination Coverage with 4:3:1:3 Series Among Children
19–35 Months of Age by Provider Type, Census Division, and State—
United States, National Immunization Survey (NIS), 1998, 167

5-4 State Responses to Section 317 Funding Cuts, 170
5-5 Annual Awards and Expenditures of Section 317 Financial Assis-

tance (FA) Immunization Program Funds, 178
5-6 Composition of CDC Immunization Appropriations, 1995–1999,

Amounts and Shares, 186

Copyright © National Academy of Sciences. All rights reserved.



BOXES, TABLES, AND FIGURES xvii

FIGURES

ES-1 Six roles of the national immunization system, 7

1-1 Recommended childhood immunization schedule—United States,
January–December 2000, 22

1-2 Amount of new funding awarded as Section 317 Direct Assistance
(DA) and Financial Assistance (FA), 1990–1999, 39

1-3 Amount of total annual awards of Section 317 Funds, Direct Assis-
tance (DA) and Financial Assistance (FA), 1990–1999, 40

1-4 Federal agencies that support immunization services and programs,
44

1-5 Immunization core functions, 45
1-6 Six roles of the national immunization system, 46
1-7 Six roles of the national immunization system, broken down by role,

48

2-1 Changes in the childhood vaccination schedule, 1975–2000, 56
2-2 Immunization coverage levels with the 4:3:1:3 series, by state, 68

3-1 Children receiving VFC vaccines by eligibility category, calendar
year 2000, 80

3-2 U.S. children’s insurance coverage for immunizations, 82
3-3 Section 317 Direct Assistance and Financial Assistance expenditures

by grantees, 1990–1998, 92
3-4 Total Section 317 Direct Assistance awards, expenditures, and bal-

ances, 1990–1999, 93

4-1 Enrollment of children aged 0 through 5 in immunization registries,
by state, 118

4-2 Provider enrollment and participation in immunization registries,
by state, 120

5-1 Federal and state funding for immunization programs per child in
2000, by grantee, 162

5-2 Section 317 grant operations funding history, 1995–2001, 169
5-3 Immunization activities by funding source, 181

6-1 Level of grantee contribution by number of states, calendar year
2000, 197

6-2 Level of grantee contributions by program component, 198

Copyright © National Academy of Sciences. All rights reserved.



Copyright © National Academy of Sciences. All rights reserved.



CALLING THE SHOTS

Copyright © National Academy of Sciences. All rights reserved.



Copyright © National Academy of Sciences. All rights reserved.



1

Executive Summary

ABSTRACT Federal, state, and private-sector investments in vaccine
purchases and immunization programs are lagging behind emerging
opportunities to reduce the risks of vaccine-preventable diseases. Although
federal assistance to the states for immunization programs and data col-
lection efforts rapidly expanded in the early part of the 1990s, significant
cutbacks have occurred in the last 5 years that have reduced the size of
state grant awards by more than 50 percent from their highest point.
During this same period, the vaccine delivery system for children and
adults has become more complex and fragmented.

A combination of new challenges and reduced resources has led to
instability in the public health infrastructure that supports the U.S. immu-
nization system. Many states have reduced the scale of their immuniza-
tion programs and currently lack adequate strength in areas such as
data collection among at-risk populations, strategic planning, program
coordination, and assessment of immunization status in communities
that are served by multiple health care providers. If unmet immunization
needs are not identified and addressed, states will have difficulty in
achieving the national goal of 90 percent coverage by the year 2010 for
completion of the childhood vaccination series for young children. Fur-
thermore, state and national coverage rates, which reached record levels
for vaccines in widespread use (79 percent) in 1998, can be expected to
decline, and outbreaks of vaccine-preventable diseases may occur as a
result, particularly among persons who are vulnerable to these diseases
because of their undervaccination status.
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2 CALLING THE SHOTS

The Institute of Medicine (IOM) Committee on Immunization
Finance Policies and Practices has therefore concluded that a renewal
and strengthening of the federal and state immunization partnership is
necessary. The goal of this renewed partnership is to prevent infectious
disease; to monitor, sustain, and improve vaccine coverage rates for child
and adult populations within more numerous and increasingly diversi-
fied health care settings; and to respond to vaccine safety concerns. To
achieve this renewal, states require a consistent strategy, additional
funds, and a multiyear finance plan that can help expedite the delivery
of new vaccines; strengthen the immunization assessment, assurance,
and policy development functions in each state; and adapt childhood
immunization programs to serve the needs of new age groups (especially
adults with chronic diseases) in different health care environments.

The IOM committee recommends that federal and state govern-
ments adopt a national finance strategy that would allocate $1.5 billion
in federal and state resources over the first 5 years to strengthen the
infrastructure for child and adult immunization—an annual increase of
$175 million over current spending levels. These resources would con-
sist of $200 million per year in state infrastructure grants awarded by
the Centers for Disease Control and Prevention (CDC) (the Section 317
program) and an additional $100 million per year in increased state con-
tributions. The committee also recommends that Congress replace the
current discretionary Section 317 grants with a formula approach for
state immunization grant awards to improve the targeting and stability
of federal immunization grants. The formula should provide a base level
of support to all states, as well as additional amounts related to each
state’s need, capacity, and performance. The committee further recom-
mends that Congress introduce a state match requirement for the receipt
of increased federal funds to help strengthen and stabilize the infra-
structure that supports long-term public health assessment, assurance,
and policy development efforts.

Along with the development of a strategic investment plan to sup-
port immunization infrastructure, the committee recommends that the
federal government provide $50 million in additional funds to help states
purchase pneumococcal and influenza vaccines for adults under age 65
who are not eligible for other forms of public health insurance and who
have chronic illnesses such as heart and lung disease or diabetes. The
committee further recommends that states increase their own vaccine
purchases by $11 million annually for adults who cannot afford vaccines
but are not eligible for federal assistance (the “underinsured”). Finally,
the committee recommends that federal and state agencies develop a set
of consistent and comparable measures to monitor the immunization
status of children and adults enrolled in public and private health plans.
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BACKGROUND

During the 1990s, the U.S. federal and state governments built a
dynamic and flexible immunization system that has adapted to
extensive changes in the science of vaccines, in demographic patterns,

and in service-delivery patterns, in places ranging from remote rural
counties to densely populated metropolitan areas. This highly decentral-
ized system is shaped by local circumstances, resources, and needs, as
well as by national goals and policies. Though complex and cumbersome,
the federal–state immunization partnership has demonstrated an extra-
ordinary capacity to ensure the reliable delivery of an increasing number
of vaccine antigens for an expanding range of age groups, including new-
borns, preschool and school-aged children, adolescents, and adults in a
growing number of private and public health care settings.

At present, however, the public health infrastructure that supports
the national immunization system is fragile and unstable. Three trends
contribute to this instability:

• rapid acceleration in the science of vaccine research and production,
• increasing complexity of the health care services environment of

the United States (represented by trends such as the emergence of private
managed care organizations as the primary health care providers for low-
income populations), and

• recent reductions in federal immunization grants to the states (reflect-
ing congressional responses to shifting health care roles and responsibili-
ties within the federal government, the states, and private health care
providers), which followed on the heels of dramatic increases in the early
1990s.

This instability can create pressure points and service gaps that con-
tribute to vaccine coverage disparities and may result in outbreaks of
infectious disease. The resurgence of measles in 1989–1991 in the United
States, which included a series of outbreaks that contributed to 43,000
cases and more than 100 deaths, primarily among children younger than
5 years of age, is a constant reminder that the presence of vaccines alone is
not sufficient to protect populations against vaccine-preventable disease.
Outbreaks can emerge swiftly and unexpectedly during times of compla-
cency if vaccines are not accessible to those who are most vulnerable to
infectious disease. The absence of adequate measurement tools and appro-
priate community assessment studies can result in reduced vigilance
within the health care system if missing data foster mistaken beliefs that
national or local immunization rates are up to date.

Although record levels of immunization were achieved across the
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United States in the 1990s, certain problems persist within the national
immunization system. These problems include the following:

• The need to sustain and document high levels of immunization coverage
for a growing number of vaccines delivered within multiple health care settings.
Each day sees a new birth cohort of 11,000 infants in the United States, all
of whom require routine immunizations in their first 2 years of life. An
enormous effort is required in both private and public health care settings
to sustain the 1998 level of 79 percent coverage of completion of the rec-
ommended immunization series for 2-year-olds across the United States.
Improving coverage levels to reach the national goal of 90 percent will be
increasingly difficult as new vaccines are added to the recommended
schedule and as uncertainties about the benefits of vaccines increase in
the absence of visible harm from infectious disease.

• Persistent disparities in childhood levels of immunization coverage. The
immunization system has successfully reduced racial and ethnic dispari-
ties in childhood immunization levels, but coverage levels in areas of
concentrated poverty remain significantly lower than national and state-
wide levels. National surveys reveal a gap of 9 percentage points between
children above and below the federal poverty level for the complete series
of the most critical childhood vaccines. Significant disparities also persist
in coverage rates in many metropolitan areas that have large populations
of low-income residents. In some cases, childhood vaccination coverage
rates are as much as 19 percent lower for metropolitan residents com-
pared with the remainder of the state.

• Low coverage rates and racial and ethnic disparities for adult vaccines.
Immunization coverage rates for adults are well below those achieved for
childhood immunizations. National immunization levels for influenza
vaccines (which are needed annually) have increased to 63 percent (1997)
for adults age 65 and older, but levels of pneumococcal vaccination (which
is usually a one-time event) among this age group are significantly lower:
only 42 percent of noninstitutionalized adults over age 65 had ever
received a pneumococcal vaccination by 1997. Coverage rates for high-
risk adults who suffer from chronic disease (e.g., heart or lung disease or
diabetes) are especially poor (26 percent have received an influenza vacci-
nation, while only 13 percent have received a pneumococcal vaccination).
Validated coverage estimates for other adult vaccines (e.g., hepatitis A,
hepatitis B, tetanus, and varicella) are severely limited or nonexistent. In
addition to low coverage levels, significant racial and ethnic disparities
continue to persist in adult immunization levels.

• Mortality and morbidity from preventable infectious disease. Between
50,000 and 70,000 adults and about 300 children in the United States die
annually from vaccine-preventable diseases or their complications. The
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preventable illness and subsequent complications that result from missed
vaccines carry a high and avoidable cost for individuals and society as a
whole.

• Serious gaps and inconsistencies in the coordination, support, and docu-
mentation of immunization efforts. Stress-related cracks stemming from the
complexity of the nation’s immunization system show signs of deepening
as shifts occur within public and private health care delivery systems.
Recent controversies over the use of federally financed vaccines for chil-
dren who are enrolled in stand-alone (i.e., non-Medicaid) state-sponsored
insurance programs, for example, reflect inconsistencies and ambiguities
in service-delivery efforts.

The collective result of the above trends is diminishing the public
benefit of vaccines, especially for groups of children and adults who do
not have routine access to high-quality primary care.

CHARGE TO THE COMMITTEE

Current analyses of federal and state spending for immunization ser-
vices and programs reveal the absence of a strategic plan that can guide a
federal–state partnership in supporting immunization efforts. The absence
of a national consensus about the roles and responsibilities of federal and
state agencies in fostering immunization also complicates efforts to ex-
tend the benefits of immunization to the relatively small population of
high-risk children and the larger pool of adults who remain unprotected.

It is for these reasons that the U.S. Senate Appropriations Committee
in 1998 asked the Institute of Medicine (IOM) to conduct a study of the
Section 317 program administered by the Centers for Disease Control and
Prevention (CDC).1  The study was designed to identify areas in which
research-based evidence can guide federal, state, and local immunization
policies and practices. The Congress formulated five key questions as the
basis for the IOM study:

1. What was the extent of overall spending by all sources for immuni-
zations in the United States during the 1990s?

2. How were new federal funds spent by the states, and to what
extent did states maintain their own levels of effort over the past 5 years?

3. What are current and future funding requirements for immuniza-
tion activities, and how can those requirements be met through a combi-
nation of state funding, federal Section 317 immunization grant funding,
and funding available through the State Children’s Health Insurance
Program (SCHIP)?

4. How should federal grant funds be distributed among the states?

Copyright © National Academy of Sciences. All rights reserved.
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5. How should funds be targeted within states to reach high-risk
populations without diminishing levels of coverage among the overall
population?

In addition, a sixth question was added by CDC during the negotiation of
the study contract:

6. What should be the role and financing level for CDC’s current
program supporting state efforts to vaccinate adults and achieve the
nation’s goals for influenza and pneumococcal vaccines?

These questions reflect a need for guidance to clarify roles and help bal-
ance federal and state contributions in extending the benefits of immuni-
zation to unprotected children and adults.

SIX ROLES OF THE NATIONAL IMMUNIZATION SYSTEM

In examining current immunization policies and practices in the public
and private health care sectors, the IOM committee identified six funda-
mental roles of the national immunization system:

• Assure the purchase of recommended vaccines for the total popu-
lation of U.S. children and adults, with particular emphasis on the protec-
tion of vulnerable groups.

• Assure access to such vaccines within the public sector when pri-
vate health care services are not adequate to meet local needs.

• Control and prevent infectious disease.
• Conduct populationwide surveillance of immunization coverage

levels, including the identification of significant disparities, gaps, and
vaccine safety concerns.

• Sustain and improve immunization coverage levels within child
and adult populations, especially in vulnerable communities.

• Use primary care and public health resources efficiently in achiev-
ing national immunization goals.

The last of these roles provides overarching support for the other five,
and was the focus of the committee’s charge. Figure ES-1 displays these
roles as components of the national immunization partnership.
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FIGURE ES-1 Six roles of the national immunization system.

Assure
Vaccine
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Surveillance
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Coverage

 and Safety
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Control 
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A FEDERAL–STATE IMMUNIZATION PARTNERSHIP

Efforts to meet national immunization goals currently involve a set of
intricate and separate financial arrangements among federal, state, and
local health agencies, as well as collaborative ventures with public and
private health care providers. In conducting the study, we gave particular
attention to the responsibilities of federal, state, and local health agencies
and the burden of effort that is required to support each of the above roles
in an integrated manner. State governments are the public health stewards
for disadvantaged populations within their borders, and have tradition-
ally been responsible for meeting the health needs of residents who are
not served or are underserved by the private health care sector. Each state
currently invests in immunization programs through direct or in-kind
support, but no state has sufficient resources to support all six of the
above immunization roles. Consequently, federal assistance is required to
help each state maintain the essential elements of an immunization pro-
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gram, to respond to unexpected circumstances and changing conditions
that require enhanced efforts, and to prevent infectious disease trans-
mission across state borders. These arrangements are traditionally divided
into two categories: vaccine purchase and infrastructure support.

Vaccine Purchase. Federal assistance for state vaccine purchases and
immunization programs is provided primarily through two funding
streams: Section 317 of the Public Health Service Act, administered by the
National Immunization Program within CDC, and the Vaccines for Chil-
dren (VFC) program, administered jointly by CDC and the Health Care
Financing Administration (HCFA). Through these two efforts, the federal
government awarded more than $600 million in vaccine supplies to the
states in fiscal year (FY) 1999, primarily for childhood vaccines. In addi-
tion, Medicare pays for preventive adult vaccines, which are financed
primarily through Medicare payments to physicians. In 1998, HCFA paid
Medicare providers $114 million for influenza and pneumococcal immu-
nizations, primarily for adults over age 65.

The vast majority of states depend primarily on federal grants for the
purchase of vaccines. Only 10 states rely on state funds for 30 percent or
more of the public dollars spent to purchase vaccines. In almost half the
states (24), state funds account for less than 10 percent of all publicly
purchased vaccines. The remaining states (16) use state funds for between
10 and 30 percent of public vaccine purchases. State-level funds enable
the purchase of vaccines for many underinsured children and adults (who
are not eligible for federally financed vaccines), especially those who
receive vaccines in local public health clinics. Fifteen states have adopted
universal purchase policies, whereby they purchase vaccines for all chil-
dren served by public clinics or participating providers, regardless of
their insurance status.

The number of sites administering childhood or adult vaccines
purchased with government funds increased dramatically over the past
decade—from about 3,000 public health clinics and several hundred
Medicaid health care providers in the 1980s to more than 50,000 public
and private sites in 1999. The creation of VFC has been extraordinarily
successful in encouraging large numbers of private health care profes-
sionals to administer vaccines to low-income children as part of their
primary health care benefits. But this success in increasing the size and
diversity of the vaccine delivery system has complicated the tasks of educat-
ing providers, assessing safety, documenting coverage rates, and assuring
fairness in providing access to vaccines in public and private settings.

Immunization Infrastructure. Local, state, and federal public health
agencies incur significant expense in exercising their responsibilities for
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monitoring infectious disease outbreaks, vaccine coverage levels, quality
of care, and safety concerns. The states differ in the scope and type of
public health infrastructure on which they rely to provide both immuni-
zation services for disadvantaged individuals and populationwide pro-
grams that benefit all citizens within the state.

Some states are better positioned, because of internal administrative
arrangements, to use federal funds (e.g., Medicaid, VFC, Section 317
grants, or funds from the newer SCHIP) to support their public health
infrastructure. But recent fluctuations in health care programs, reductions
in Section 317 grants, and restrictions on the use of federal funds have
significantly reduced the ability of many states to develop innovative
approaches to program management, data collection, or interactions with
private health care providers. Because the Section 317 grants program does
not require matching state investments, fiscal incentives for states to share
the costs of developing immunization programs that benefit state resi-
dents are absent.

The range of per capita contributions among the states is extremely
broad: 4 states reported spending more than $10 per capita of their own
funds, while the majority of states (31) reported contributions of less than
$5 per capita. Only 4 states have direct state funding for a substantial
portion (more than 40 percent) of their immunization program infra-
structure, and almost half of the states (21) provide no direct state funding
for infrastructure needs. When compared with vaccine purchase prac-
tices, these estimates indicate a limited commitment within the states to
support the public health infrastructure that is required to meet local
needs as well as national goals.

Private-Sector Role. The emerging role of the private sector in pro-
viding routine medical care for disadvantaged populations requires on-
going attention and oversight to determine whether vulnerable groups
are up to date in their immunization coverage. Individual health care
providers and health plans have traditionally not been expected to moni-
tor patterns of vaccine coverage or disease within their communities, nor
are they currently equipped to assess coverage levels in formats that can
facilitate long-term populationwide studies or analysis of local or state-
wide health patterns.

IMMUNIZATION FINANCE POLICIES AND PRACTICES

Federal funding for state immunization programs underwent a major
and rapid rise in response to the 1989–1991 measles epidemic: there was a
more than seven-fold increase from $37 million in 1990 to $261 million in
1995. States faced administrative challenges in responding to these initia-
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tives, however, and carried forward large amounts of unspent federal
grant monies for several years. As a consequence, federal infrastructure
grants declined during 1996–1998. In turn, states had to reduce efforts in
such areas as clinic hours and mobile sites; immunization outreach; per-
formance assessment; information and program management; and link-
age with community-based programs, such as the Women, Infants, and
Children (WIC) clinics. The annual average total of state infrastructure
grant awards administered by CDC from 1994 to 1999 was $271 mil-
lion, compared with an estimated total of $123 million in the year 2000
(see Table ES-1). In the past 5 years (1995–2000), Section 317 infrastructure
grants to the states have decreased by more than 50 percent.

The states reported to CDC estimates of state-level annual expenditures
for 2000 for vaccine purchase ($109 million) and operations ($231 million).
These estimates include support from other federal programs (e.g., Maternal
and Child Health grants), state revenues, and private contributions (see
Table ES-1).

CONCLUSIONS

Conclusion 1: The repetitive ebb and flow cycles in the distribution of
public resources for immunization programs have created instability
and uncertainty that impeded project planning at the state and local
levels in the late 1990s, and delayed the public benefit of advances in the
development of new vaccines for both children and adults. This instabil-
ity now erodes the continued success of immunization activities.

The instability of funding for state immunization programs discour-
ages the development of strategic responses designed to foster disease
prevention, improve immunization coverage levels for specific popula-
tions and age groups, reduce coverage disparities between low-income
groups and the general population, and ensure vaccine safety.

Conclusion 2: Immunization policy needs to be national in scope. At
the same time, the implementation of immunization policy must be flex-
ible enough to respond to special circumstances that occur at the state
and local levels.

A comprehensive strategy that clarifies the roles and responsibilities
of federal and state agencies as well as private-sector providers and health
plans is needed to sustain an important intergovernmental partnership in
the midst of change and complexity. Consistent policies and practices at
both the state and federal levels are essential to foster productive relation-
ships and reduce overlap among multiple programs and services.
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EXECUTIVE SUMMARY 11

National initiatives that provide immunization coverage for larger
numbers of disadvantaged families under private and public health insur-
ance plans require state public health responsibilities to shift from direct
service delivery to oversight roles concerned with assessment, assurance,
and policy development. Yet certain residual immunization needs will
remain that will necessitate reliable access to vaccines within the public
health sector. States need flexibility and resources to adapt to these shifts,
which occur unevenly across and within state borders.

Conclusion 3: Federal and state governments each have important roles
in supporting not only vaccine purchase, but also infrastructure efforts
that can achieve and sustain national immunization goals.

The federal government should be the senior finance partner for the
national immunization system because of the central importance of vac-
cines in contributing to the nation’s health, and because disease outbreaks
in one region can threaten the health of another without respect for politi-
cal borders. However, the federal role is to supplement and support states,
not replace them, in their day-to-day efforts to assure that every child and
adult is properly immunized. State legislatures and governments should
be expected to sustain an immunization infrastructure that reflects each
state’s need, capacity, and performance. Because states are the ultimate
stewards of public health, they are responsible for delivering services to
those whose immunization needs are not met by the private sector. Per-
formance monitoring, including the development of immunization regis-
tries, is important to assure that vulnerable groups have access to adequate
primary health care and that public resources are used efficiently in meet-
ing residual needs where necessary.

Conclusion 4: Private health care plans and providers have the capacity
to do more in implementing immunization surveillance and preventive
programs within their health practices, but such efforts require addi-
tional assistance, oversight, and incentives. At the same time, compre-
hensive insurance and high-quality primary care services do not replace
the need for public health infrastructure.

The committee believes health plans should not have the option of
providing selective coverage for vaccines once they have been recom-
mended for widespread use, as is currently the practice in most states. For
example, all health plans (public and private) that offer primary care
benefits for children and adults should bear the costs of integrating all
vaccines recommended for widespread use into their basic health care
package. Federal mandates for insurance coverage may be necessary to
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reduce serious disparities between public and private health plan bene-
fits. Public health agencies should not be expected to supplement immu-
nization benefits within public or private health insurance plans except
under short-term conditions, such as emergency outbreaks or “catch-up”
conditions following the licensing of new vaccines.

In addition to vaccine coverage benefits, health plan providers can
assess immunization coverage rates among their enrollees in ways that
can contribute to accurate community health profiles at the state and local
levels. These efforts require independent oversight, however, to assure
that all groups are included in such assessments, including those popula-
tions that are not currently enrolled in public and private health plans.
Public health agencies can provide important measurement and audit
services, such as assessment and feedback for private providers, as an
investment in the quality of community health.

RECOMMENDATIONS

The financial components of the following six recommendations are
summarized in Table ES-1.

Recommendation 1: The annual federal and state budgets for
the purchase of childhood vaccines for public health providers
appear to be adequate, but additions to the vaccine schedule are
likely to increase the burden of effort within each state. There-
fore, the committee recommends that CDC be required to notify
Congress each year of the estimated cost impact of new vaccines
that have been added to the immunization schedule so that
these figures can be considered in reviewing the vaccine pur-
chase and infrastructure budgets for the Section 317 program.

The committee believes the annual allocation of federal funds for the
purchase of vaccines through the VFC program ($505 million for FY 2000)
and the Section 317 state grant program ($162 million per year for FY
2000) is sufficient to meet state requests for child vaccines within the
immunization schedule recommended by ACIP as of January 2000.2  But
additions to the ACIP schedule will expand the burden of preventive
health care costs to state and federal health agencies as well as private
health plans.

Congress should anticipate such cost increases by requiring that CDC
notify Congress each year of two trends: (1) the estimated cost impact of
new vaccines (including administration fees) that are scheduled for con-
sideration as additions to the recommended immunization schedule, and

Copyright © National Academy of Sciences. All rights reserved.
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(2) the length of time that may be involved from the point at which such
vaccines are recommended by the Advisory Committee on Immunization
Practices (ACIP) to the establishment of a VFC contract. Federal and state
vaccine purchase budgets should then be adjusted as necessary.

Recommendation 2: Additional funds are needed to purchase
vaccines for uninsured and underinsured adult populations
within the states. The committee recommends that Congress
increase the annual Section 317 vaccine budget by $50 million
per year to meet residual needs for high-risk adolescents and
adults under age 65 who do not qualify for other federal assis-
tance. The committee further recommends that state govern-
ments likewise increase their spending for adult vaccines by
$11 million per year.

These estimates are based on calculations of the residual vaccine needs
for uninsured at-risk populations, including adults who are younger than
age 65 and suffer from chronic disease; for hepatitis B coverage among
adolescents; for adults who are at risk because of sexual behavior or occu-
pational settings; and for tetanus coverage for unprotected adults. Both
federal and state vaccine purchase budgets will require annual adjust-
ments as vaccine costs change or new vaccines or age groups are added to
the adult immunization schedule. Therefore, CDC notification of the impact
of such changes should be required annually, as indicated in Recommen-
dation 1.

The improvement of adult immunization rates will require more than
increased vaccine purchases. A comprehensive and coordinated adult
immunization program needs to be initiated within each state, with leader-
ship at the national, state, and local levels, to encourage the participation
of private and public health care providers in offering immunizations to
adults under the guidelines established in the ACIP schedule.

Recommendation 3: State immunization infrastructure pro-
grams require increased financial and administrative support
to strengthen immunization capacity and reduce disparities in
child and adult coverage rates. The committee recommends that
states increase their immunization budgets by adding $100 mil-
lion over current spending levels, supplemented by an annual
federal budget of $200 million to support state infrastructure
efforts.

The committee believes state immunization programs could achieve
stability and carry out their roles adequately through the adoption of a

Copyright © National Academy of Sciences. All rights reserved.
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national finance strategy that involves investing a total of $1.5 billion in
federal and state funds in the first 5 years to support infrastructure efforts
within the states. The federal budget figure of $200 million per year is
derived from three calculations: (1) annual state expenditure levels during
the mid-1990s, (2) the level of spending necessary to provide additional
resources to states with high levels of need without reducing current
award levels for each state (known as a “hold harmless” provision), and
(3) additional infrastructure requirements associated with adjusting to
anticipated changes and increased complexity in the immunization sched-
ule. The additional state contribution of $100 million per year above
current spending levels is necessary to reduce current disparities in state
spending practices and to address future infrastructure needs in such
areas as records management, development of appropriate performance
measures and immunization registries, and outreach and education for
adult vaccines.

Federal reporting requirements for immunization grants should be
reduced to six key areas that reflect the six fundamental roles of the
national immunization system discussed in this report. Grant budgetary
cycles should be extended to 2 years to give states greater discretion and
flexibility to plan and implement multiyear efforts in each area.

Recommendation 4: Congress should improve the targeting and
stability of Section 317 immunization grant awards to the states
by replacing the current discretionary grant award mechanism
with formula grant legislation.

The formula should reflect a base level as well as factors related to
each state’s need, capacity, and performance. A state match requirement
should be introduced so that federal and state agencies share the total
costs of supporting the infrastructure required to operate a national immu-
nization program and respond to the needs of disadvantaged populations.

Recommendation 5: CDC should initiate a dialogue with federal
and state health agencies, state legislatures, state governors, and
Congress immediately so that legislative and budgetary reforms
can be proposed promptly when Section 317 is up for reauthori-
zation in FY 2002.

The construction of a grant formula and the calculation of weights as
recommended above is a complex analytical process that requires esti-
mating the appropriate size of the federal base grant; determining the
conditions that would facilitate redistribution of federal resources to areas
of need but also maintain an adequate level of investment within each

Copyright © National Academy of Sciences. All rights reserved.
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state (the hold harmless conditions); developing an appropriate set of
proxy measures that reflect need, capacity, and performance in the field
of immunization; and choosing the appropriate multiyear finance mecha-
nism for the allocation of federal funds. This work should begin immedi-
ately if its results are to be available when needed.

Recommendation 6: Federal and state agencies should develop
a set of consistent and comparable immunization measures for
use in monitoring the status of children and adults enrolled in
private and public health plans.

Assessments of these rates should allow state and federal govern-
ments to monitor immunization levels and identify disparities in need,
capacity, and performance over time and among regions, including small
geographic areas and selected health plans (e.g., Medicaid, SCHIP, and
private insurance). A small set of comparable measures that can harmo-
nize the Health Plan Employer Data and Information Set and the National
Immunization Survey, for example, will allow federal and state agencies
to monitor state need, capacity, and performance without imposing un-
necessarily burdensome reporting efforts on the states that would restrict
their ability to use federal funds productively in responding to local
circumstances. Such measures can also facilitate efforts by state and fed-
eral health officials to assess the quality of primary-care health services
within private-sector health plans, so that public health agencies can direct
appropriate resources to areas in which private-sector plans do not have
sufficient capacity to meet health care needs. The use of consistent immu-
nization measures offers benefit not only for immunization efforts, but
also for other national programs that require national investments in pri-
mary health care.

ENDNOTES

1. Section 317 of the Public Health Service Act authorizes federal grants to the states to
assist them in meeting the costs of preventive health services programs for immunization.
The program includes grants for vaccine purchase as well as for the development of state
infrastructure efforts. This study was requested in U.S. Senate Report 105-300 to accompany
S. 2440 (Departments of Labor, Health and Human Services, and Education and Related
Agencies Appropriations Bill), which directed CDC to contract with the Institute of Medi-
cine to conduct an evaluation of the recent successes, resource needs, cost structure, and
strategies of immunization efforts in the United States.

2. ACIP approval of the pneumococcal conjugate vaccine occurred after the IOM
committee formulated its vaccine purchase recommendations and is not reflected in this
calculation.
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 1

Introduction

The future of the national immunization partnership, especially the
status of the public health infrastructure for immunization within
the states, is the focus of this report of the Institute of Medicine

(IOM). We propose a national strategy to guide the federal and state
partnership in supporting immunization efforts, improving coordination,
and allocating costs between the public and private health care sectors.
We also consider how the roles and responsibilities for this partnership
should be shared among federal and state agencies.1

BACKGROUND

Immunizations that protect children and adults from the dangers of
vaccine-preventable diseases are one of the genuine triumphs of basic
medical science and the health care delivery system within the United
States. Disease morbidity rates declined dramatically for nine vaccine-
preventable diseases (smallpox, polio, diphtheria, pertussis, tetanus,
measles, mumps, rubella, and Haemophilus influenzae type b) during the
20th century (Centers for Disease Control and Prevention [CDC], 1999a).
According to current data, smallpox has been eradicated, the number of
polio cases has been reduced to 5,500 worldwide, and each of the other
seven diseases occurs only sporadically throughout the United States
(CDC, 1999a) (see Table 1-1 for disease mortality trends).

Three key strategies have contributed to this success in disease pre-
vention: (1) the discovery and commercial production of vaccines; (2) the
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integration of immunization services (including vaccine purchase and
delivery) within private and public systems of personal health care ser-
vices; and (3) the development of a public health infrastructure that can
monitor disease patterns and improve immunization coverage rates,
especially among vulnerable populations. The combination of these three
strategies has resulted in unprecedented high levels of vaccination cover-
age for a growing number of vaccines for both children and adults within
the United States (see Table 1-2). The U.S. immunization system has also
demonstrated an ability to achieve high immunization coverage levels
among all age groups, across economic and social class lines, and span-
ning all racial and ethnic populations (CDC, 1998a). To sustain this suc-
cess is difficult, however, requiring constant vigilance to detect signs of
erosion and decline in coverage rates among vulnerable populations.

Costs of Achieving Current Levels of Immunization Coverage

Enormous effort is required within the U.S. health care system to
maintain high levels of immunization coverage for a growing number of
vaccines and among various age groups. The effort is especially challeng-
ing since a new birth cohort of 11,000 infants born each day requires
attention within the routine immunization schedule. The first 2 years of
life is perhaps the most vulnerable period for transmission of infectious
diseases; thus it is crucial that this population be brought up to date as
quickly as possible with regard to immunization status. Indeed, immuni-

TABLE 1-1 Comparison of 20th-Century Baseline and Current
Morbidity, Vaccine-Preventable Diseases

Disease 20th Century 1999 Provisional Percent Decrease

Smallpox 48,164 0 100.0
Diphtheria 175,885 1 100.0
Measles 503,282 86 100.0
Mumps 152,209 352 99.8
Pertussis 147,271 6,031 95.9
Polio (paralytic) 16,316 0 100.0
Rubella 47,745 238 99.5
Congenital Rubella Syndrome 823 8 99.0
Tetanus 1,314 33 97.5
Haemophilus influenzae

Type b and unknown
(< 5 years) 20,000 146 99.2

SOURCES: CDC, 1999a; Cochi et al., 1985.
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zation coverage assessments commonly focus on 2-year-olds because
older children are usually well immunized as a result of child care or
school requirements, because most childhood vaccines must be adminis-
tered within 24 months after birth, and because the immunization status
of this population can reveal shifting health care patterns in different
geographic areas and health care settings.

The current vaccine schedule (see Figure 1-1 and Table 1-3) recom-
mends that each infant born today receive between 19 and 23 doses of
vaccine, most of which should be administered by 18 months of age, to be
fully immunized. In 1987, the cost of fully immunizing a child was $116 in
the private sector and $34 in the public sector. One decade later, in 1997,
the total costs for the vaccines recommended for children had increased
to $332 in the private sector and $176 in the public sector (Orenstein et al.,
1999).2  These costs can escalate rapidly. The manufacturer’s list price for
the new pneumococcal conjugate vaccine (which is effective against men-
ingitis, bacteremia, pneumonia, and otitis media) is $58 per dose, and the
Advisory Committee on Immunization Practices (ACIP) has recommended
that infants receive 4 doses of the vaccine before age 2 to complete their
immunization (Lieu et al., 2000).

Finally, while vaccine purchase costs have increased in both the pub-
lic and private sectors, it is important to note that the public sector now
bears a larger share of the cost of vaccines. The public-sector discount
declined from 75 percent of catalog prices in 1987 to 50 percent in 1997
(Orenstein et al., 1999). A smaller number of vaccines recommended for
adults differ by age group (see Table 1-3). Annual influenza vaccine is
currently recommended for two categories of adults: (1) all persons aged
50 and older, and (2) all persons younger than 50 with certain chronic
conditions, such as diabetes, heart disease, and lung disease (CDC, 2000a).
One-time pneumococcal vaccines are recommended for adults aged 65
and older and for younger adults with chronic health conditions. ACIP is
considering lowering the age range for this vaccine as well, but as of this
writing had not made a revised recommendation. ACIP has also made
recommendations regarding adult immunization for hepatitis B, hepati-
tis A, tetanus, diphtheria, measles, mumps, rubella, varicella, polio, and
Lyme disease.

National cost data for adult vaccines are generally not available.
According to one estimate, the cost for influenza vaccine ranges from
$4.16 to $4.87 in the New York City area and for pneumococcal vaccine
from $11.54 in upstate New York to $13.02 in Queens (Poland and Miller,
2000).

In addition to the costs of purchasing vaccines, payers must support
many other expenses, including the costs of administering the vaccines
(which may or may not be billed separately), and record-keeping costs

Copyright © National Academy of Sciences. All rights reserved.
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FIGURE 1-1 (Opposite) Recommended childhood immunization schedule—
United States, January–December 2000.a Vaccines are listed under routinely rec-
ommended ages. Bars indicate range of recommended ages for immunization.
Any dose not given at the recommended age should be given as a “catch-up”
immunization at any subsequent visit when indicated and feasible. Ovals indi-
cate vaccines to be given if previously recommended doses were missed or given
earlier than the recommended minimum age. Approved by the Advisory Com-
mittee on Immunization Practices (ACIP), the American Academy of Pediatrics
(AAP), and the American Academy of Family Physicians (AAFP). On October 22,
1999, the Advisory Committee on Immunization Practices (ACIP) recommended that
Rotashield® (RRV-TV), the only U.S.-licensed rotavirus vaccine, no longer be used in
the United States (MMWR, Volume 48, Number 43, Nov. 5, 1999). Parents should be
reassured that their children who received rotavirus vaccine before July are not at in-
creased risk for intussusception now.
aThis schedule indicates the recommended ages for routine administration of
currently licensed childhood vaccines as of 11/1/99. Additional vaccines may be
licensed and recommended during the year. Licensed combination vaccines may
be used whenever any components of the combination are indicated and its other
components are not contraindicated. Providers should consult the manufactur-
ers’ package inserts for detailed recommendations.
bInfants born to HBsAg-negative mothers should receive the 1st dose of hepati-
tis B (Hep B) vaccine by age 2 months. The 2nd dose should be at least one month
after the 1st dose. The 3rd dose should be administered at least 4 months after the
1st dose and at least 2 months after the 2nd dose, but not before 6 months of age
for infants.

Infants born to HBsAg-positive mothers should receive hepatitis B vaccine
and 0.5 mL hepatitis B immune globulin (HBIG) within 12 hours of birth at sepa-
rate sites. The 2nd dose is recommended at 1–2 months of age and the 3rd dose at
6 months of age. Infants born to mothers whose HBsAg status is unknown
should receive hepatitis B vaccine within 12 hours of birth. Maternal blood should
be drawn at the time of delivery to determine the mother’s HBsAg status; if the
HBsAg test is positive, the infant should receive HBIG as soon as possible (no
later than 1 week of age). All children and adolescents (through 18 years of age)
who have not been immunized against hepatitis B may begin the series during
any visit. Special efforts should be made to immunize children who were born in
or whose parents were born in areas of the world with moderate or high ende-
micity of hepatitis B virus infection.
cThe 4th dose of DTaP (diphtheria and tetanus toxoids and acellular pertussis
vaccine) may be administered as early as 12 months of age, provided 6 months
have elapsed since the 3rd dose and the child is unlikely to return at age 15–18
months. Td (tetanus and diphtheria toxoids) is recommended at 11–12 years of
age if at least 5 years have elapsed since the last dose of DTP, DTaP or DT.
Subsequent routine Td boosters are recommended every 10 years.
dThree Haemophilus influenzae type b (Hib) conjugate vaccines are licensed for
infant use. If PRP-OMP (PedvaxHIB® or ComVax® [Merck]) is administered at 2
and 4 months of age, a dose at 6 months is not required. Because clinical studies
in infants have demonstrated that using some combination products may induce
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a lower immune response to the Hib vaccine component, DTaP/Hib combination
products should not be used for primary immunization in infants at 2, 4, or 6
months of age, unless FDA-approved for these ages.
eTo eliminate the risk of vaccine-associated paralytic polio (VAPP), an all-IPV
schedule is now recommended for routine childhood polio vaccination in the
United States. All children should receive four doses of IPV at 2 months, 4 months,
6–18 months, and 4–6 years. OPV (if available) may be used only for the follow-
ing special circumstances: 1. Mass vaccination campaigns to control outbreaks of
paralytic polio. 2. Unvaccinated children who will be traveling in <4 weeks to
areas where polio is endemic or epidemic. 3. Children of parents who do not
accept the recommended number of vaccine injections. These children may re-
ceive OPV only for the third or fourth dose or both; in this situation, health-care
providers should administer OPV only after discussing the risk for VAPP with
parents or caregivers. 4. During the transition to an all-IPV schedule, recommen-
dations for the use of remaining OPV supplies in physicians’ offices and clinics
have been issued by the American Academy of Pediatrics (see Pediatrics, Decem-
ber 1999).
fThe 2nd dose of measles, mumps, and rubella (MMR) vaccine is recommended
routinely at 4–6 years of age but may be administered during any visit, provided
at least 4 weeks have elapsed since receipt of the 1st dose and that both doses are
administered beginning at or after 12 months of age. Those who have not previ-
ously received the second dose should complete the schedule by the 11- to 12-
year-old visit.
gVaricella (Var) vaccine is recommended at any visit on or after the first birthday
for susceptible children, i.e., those who lack a reliable history of chickenpox (as
judged by a health care provider) and who have not been immunized. Suscepti-
ble persons 13 years of age or older should receive 2 doses, given at least 4 weeks
apart.
hHepatitis A (Hep A) is shaded to indicate its recommended use in selected states
and/or regions; consult your local public health authority. (Also see MMWR Oct.
01, 1999/48(RR12); 1–37).

SOURCE: CDC, 2000b.

(sometimes including the cost of registry development and maintenance).
Other costs, such as outreach, education, training, data collection, and
surveillance of coverage rates and vaccine safety, are incurred by public
health agencies (as discussed later in this chapter). The American Acad-
emy of Pediatrics has estimated that its members charge approximately
$15 per dose for vaccine administration (Fleming, 1995). Vaccine adminis-
tration fees for adults are significantly lower, and range from $3.95 to
$5.38 within the Medicare program, depending on the provider’s location
(Health Care Financing Administration, 1999a). Such expenses are diffi-
cult to monitor, however, because they may or may not be billed sepa-
rately within well-child visits or other office procedures, depending on
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TABLE 1-3 Universally Recommended Vaccinations

Population Vaccination Dosage

All young children Measles, mumps, rubella 2 doses
Diphtheria-tetanus toxoid and

pertussis vaccine 5 doses
Poliomyelitis 4 doses
Haemophilus influenzae type ba 3–4 doses
Hepatitis B 3 doses
Varicella 1 dose
Hepatitis A (in selected areas)b 2 doses

Previously unvaccinated Hepatitis Bc 3 doses total
or partially vaccinated Varicella If no previous history
adolescents of varicella, 1 dose

for children aged
< 12 years, 2 doses
for children aged
≥ 13 years

Mumps, measles, and rubella 2 doses, total
Tetanus-diphtheria toxoid If not vaccinated during

previous 5 years,
1 combined booster
during ages 11–16
years

All adults Tetanus-diphtheria 1 dose administered
every 10 years

All adults aged ≥ 65d Influenza 1 dose administered
annually

Pneumococcal 1 dose

aOnly children below age 5 receive Haemophilus influenzae type b.
bHepatitis A was added to the schedule after the original table’s publication.
cAn optional two-dose schedule for adolescents aged 11 to 15 was recently approved by the
Food and Drug Administration.
dThe Advisory Committee on Immunization Practices has recommended that all adults
aged ≥ 50 receive an influenza vaccination.

SOURCE: Briss et al., 2000.

insurance requirements and local practice guidelines. Some health prac-
tices may also charge separate fees for the production and copying of
immunization records, fees that are commonly not reimbursed by health
plans. Moreover, the shift in many states from fee-for-service to managed
care plans (which has occurred swiftly within Medicaid), makes it more
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difficult to track vaccine administration fees as a separate cost indicator
because such fees now are generally included in the capitated payments.

The U.S. federal government currently spends more than $1 billion
annually to purchase vaccines for disadvantaged children and adults and
to support immunization programs within the 64 grantees, which include
the 50 states, 6 municipal regions,3  and 8 U.S. political jurisdictions (see
Table 1-4).4  These funds are allocated primarily by two federal agencies:
CDC, which administers the National Immunization Program, established
by Section 317 of the Public Health Service Act (see Appendix A); and the
Health Care Financing Administration (HCFA), which administers the
Medicaid and Medicare programs and the new State Children’s Health
Insurance Program (SCHIP) in collaboration with the states. In addition,
the Vaccines for Children (VFC) program, created in 1993 through an
amendment to the Social Security Act, is financed through HCFA and
administered by CDC. CDC supplies VFC vaccines and provides Section
317 vaccines and financial assistance awards to the states annually in
response to state requests for assistance and estimates of vaccine need
(see Boxes 1-1 and 1-2).

In fiscal year (FY) 1998, the VFC program, which provides federally
financed vaccines for four categories of disadvantaged children, spent
$437 million in federal funds for vaccines and operational costs; Medicaid
program expenditures for immunization in this same year were an addi-
tional $127 million, $70 million of which was federal. In addition, CDC
provided $418 million in support of vaccine purchase for the states, finan-
cial assistance for state immunization programs, and CDC program

TABLE 1-4 Total Federal Immunization Funding, FY 1999 ($ in millions)

Program Federal State Total

Section 317a 448 Unknown 448
VFCb 467 Not applicable 467
Medicaid 70 57 127
Medicare 115 Not applicable 115
TOTAL 1,100 57 1,157

aTotal Section 317 federal immunization funding, FY 1999 (actual) as reported in the Depart-
ment of Health and Human Services FY 2001 Centers for Disease Control and Prevention
Justification of Estimates for Appropriations Committees.
bTotal VFC federal immunization funding, FY 1999 (enacted), as reported in the Depart-
ment of Health and Human Services FY 2001 Centers for Disease Control and Prevention
Justification of Estimates for Appropriations Committees.

SOURCE: Information provided by CDC.
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BOX 1-1
Funding of State Activities Under Section 317 Grant Program

CDC provides annual immunization project grants to 64 separate grantees,
including 50 states, the District of Columbia, New York City, Chicago, Houston,
San Antonio, Puerto Rico, the Virgin Islands, American Samoa, Guam, the Com-
monwealth of the Northern Mariana Islands, the Federated States of Micronesia,
the Republic of Belau, and the Republic of the Marshall Islands. Immunization
grant funds are intended to supplement but not supplant ongoing state and local
immunization efforts. Each grantee’s funding level is contingent on a number of
factors, including historical funding levels, the population size, the size of the state
and local public health infrastructure, the size of the grantee’s immunization pro-
gram, the geographical area of the grantee, the proportion of the childhood popu-
lation served by the public sector, the level of state and local support for the immu-
nization program, the occurrence of vaccine-preventable disease outbreaks, and
the grantee’s ability to develop programs and expend funds.

Vaccine is available as Direct Assistance (in lieu of cash), as requested by the
applicant, in the form of a “credit line.”  Grantees may order childhood or adult
vaccines until the credit line is exhausted. CDC also considers requests for CDC
personnel (and their travel) and other forms of direct assistance to purchase goods
and services through General Services Administration contracts in order to develop
and implement immunization registries.

Grant funds in the form of Financial Assistance may be used for costs asso-
ciated with planning, organizing, and conducting immunization programs. Grantees
use financial assistance to pay for project personnel, travel, supplies, contracts,
other miscellaneous costs, and indirect charges. Grantee personnel carry out pro-
grammatic functions such as conducting audits and surveys; investigating vaccine-
preventable disease outbreaks; assisting with outbreak control measures; coordi-
nating program efforts with other federal, state, and local governments and private
and community-based organizations; and carrying out a variety of professional
and community educational efforts.

CDC has always specified that immunization grants are intended to supplement
and may not supplant state and local resources. The immunization grants are
“discretionary,” and no formula exists for the allocation of CDC funding to grantees.
Each grantee’s funding level is contingent primarily on the grantee’s need as
expressed in the amount requested annually. Matching funds from the states or
territories are not required for the federal grants, and grantees need not allocate
any of their own funds to purchase or distribute vaccines or pay for other opera-
tional costs. CDC does rely on some grantees to assume a larger share of the
responsibility so that a greater proportion of the available funds can be allocated to
other grantees.

CDC adjusts the grant awards to meet each grantee’s operational needs and
unique circumstances in each project area. In general, CDC is unable to provide
grantees with as much funding as they request. In the past, the funds have been
distributed among geographic regions and earmarked for specific program activi-
ties, such as perinatal hepatitis B prevention.

Since 1998, CDC has determined the size of grant awards for each state by
applying a uniform percentage reduction to all grantees’ operational funding needs.

continued
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BOX 1-2
Section 317 Grant Guidance

Annually, CDC’s National Immunization Program (NIP) publishes guidance for
immunization grant applications. This guidance describes activities the grantees
are required to undertake, as well as those NIP recommends if resources are
available. The year 2000 grant application guidance includes 38 required activities
and 28 recommended activities. In their applications, grantees describe how they
will carry out these activities and provide a detailed budget and budget justification.
Grantees are always instructed to request in their applications the amount of
funding they will need, at a minimum, to implement the activities required in the
guidance regardless of the federal budget situation.

At present funding levels, CDC is not able to provide enough federal funds to
support full implementation of all programmatic activities required by the grant
guidance (see Box 1-1). Therefore, grantees are allowed the flexibility to pursue
activities that are considered most appropriate and effective in their jurisdiction.

Grantees must submit the following reports to CDC:

• Vaccine Adverse Event Reports
• Supplemental Measles/Pertussis/Tetanus/Rubella/Congenital Rubella Syn-

drome/Haemophilus influenza type b Case Reports
• Reports of Discarded Measles Cases (quarterly)
• Program Progress Reports (annually)
• Immunization Registry Status Reports (annually)
• Reports of Perinatally Related Hepatitis B Prevention Data (annually)
• School and Day Care Entry Assessment Surveys (annually/biennially)
• School and Day Care Validation Surveys (report not required)
• VFC Population Estimate Surveys (annually)

SOURCE:  Information provided by CDC.

The requested amounts are adjusted, if necessary, during CDC’s review of the
applications to exclude budget items outside the scope of the grants and to adjust
any amounts considered excessive or unreasonable. The resulting amounts con-
stitute a funding base to which grantee-specific incentive funds are added. In
recent years, Senate appropriations language has instructed CDC to distribute
$33 million of the grant funds (termed “incentive funding”) using a formula that
rewards grantees with the highest vaccine coverage rates.

Grantees usually receive funding in two or three installments, although the bulk
of operational funds has been awarded in the initial installment since 1996. Vaccine
funds continue to be awarded in several large installments.

SOURCE: Information provided by CDC.

BOX 1-1 Continued
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operations in such areas as research and polio eradication. Medicare paid
providers almost $115 million in 1998, including $87 million for influenza
immunizations, $27 million for pneumococcal immunizations, and
$800,000 for hepatitis B immunizations (information provided by HCFA).

In addition to these federal investments, many states and some local
governments contribute funds to the support of the national immuniza-
tion system. The total cost of the state contribution to the purchase of
vaccines and the operation of immunization programs, based on esti-
mates provided by state immunization program managers, is estimated
at $340 million for FY 2000 (information provided by CDC). This estimate
includes funds provided by state and local governments, as well as other
federal funds (e.g., Maternal and Child Health Title V grants) that sup-
port immunization efforts.

Limitations of Current Efforts

The current levels of public and private investment in immunization
efforts have been successful in controlling infectious diseases and improv-
ing levels of immunization coverage. But persistent problems remain
within the U.S. immunization system:

• Mortality and morbidity from preventable infectious disease. Between
50,000 and 70,000 adults die annually in the United States from vaccine-
preventable diseases (VPDs) or their complications, compared with
approximately 300 U.S. children who die from VPDs each year (National
Foundation for Infectious Disease, 1999).

• Low coverage rates for adult vaccines. National levels for influenza
coverage have increased from 58 percent (1995) to 63 percent (1997) for
adults aged 65 and older, but the percentage immunized among adults
aged 55 to 64 is still considerably lower, with a median of 38.2 percent
nationwide (National Center for Health Statistics [NCHS], 1997). Pneumo-
coccal coverage levels for persons 65 and older are also low—only
42 percent of noninstitutionalized adults aged 65 and over had ever re-
ceived a pneumococcal vaccination by 1997 (NCHS, 1997). Coverage rates
for high-risk adults (under age 65) are especially poor. Recent surveys
indicate that 26 percent of this group received an influenza vaccination,
while only 13 percent received a pneumococcal vaccination (NCHS, 1997).

• Persistent disparities in levels of immunization coverage. Immunization
coverage levels within areas of concentrated poverty or among mobile
populations are significantly lower than national and statewide levels.5
National surveys reveal a gap of 9 percentage points between children
above and below the federal poverty level for completion of the 4:3:1:3
vaccine series,6  which includes some of the most critical childhood vaccines
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TABLE 1-5 Estimated Vaccination Coverage of 4:3:1:3a Among
Children 19–35 Months of Age by Selected Geographic Areas—
United States, National Immunization Survey, 1995–1999

1995 1996

Geographic Rest of Geographic Rest of
Area Area Statec Area Statec

Jefferson County, AL 85 (± 4.9) 74 (± 5.5) 77 (± 4.8) 75 (± 4.8)
Maricopa County, AZ 69 (± 7.2) 71 (± 6.1) 71 (± 5.1) 69 (± 5.8)
Los Angeles, CA 70 (± 7.2) 68 (± 7.3) 79 (± 4.9) 73 (± 4.8)
San Diego County, CA 73 (± 6.4) — 77 (± 4.4) —
Santa Clara, CA 74 (± 5.7) — 79 (± 4.4) —
District of Columbia 67 (± 6.9) n/a 78 (± 5.0) n/a
Dade County, FL 77 (± 6.1) 75 (± 5.9) 76 (± 5.2) 78 (± 4.9)
Duval County, FL 71 (± 6.8) — 76 (± 5.1) —
Fulton/DeKalb, GA 79 (± 5.8) 76 (± 5.9) 74 (± 5.5) 82 (± 4.3)
City of Chicago, IL 69 (± 6.8) 83 (± 5.1) 74 (± 5.6) 75 (± 4.8)
Marion County, IN 75 (± 6.0) 74 (± 5.5) 72 (± 5.4) 70 (± 4.7)
Orleans Parish, LA 75 (± 6.1) 76 (± 5.4) 71 (± 5.9) 80 (± 4.5)
City of Boston, MA 87 (± 4.9) 79 (± 4.9) 84 (± 4.2) 86 (± 3.6)
Baltimore City, MD 75 (± 6.9) 79 (± 5.2) 81 (± 4.8) 78 (± 4.7)
Detroit, MI 57 (± 7.6) 69 (± 5.6) 63 (± 6.1) 76 (± 4.5)
Newark, NJ 67 (± 7.3) 73 (± 5.8) 62 (± 6.2) 78 (± 4.8)
NY—5 Counties (NYC) 78 (± 6.5) 76 (± 5.7) 75 (± 5.5) 82 (± 4.5)
Cuyahoga County, OH 71 (± 6.8) 73 (± 5.5) 80 (± 4.7) 77 (± 4.3)
Franklin County, OH 74 (± 5.9)  — 78 (± 5.4) —
Philadelphia, PA 67 (± 7.4) 77 (± 5.5) 75 (± 5.4) 80 (± 4.3)
Davidson County, TN 73 (± 5.7) 74 (± 5.6) 77 (± 4.7) 80 (± 4.1)
Shelby County, TN 68 (± 6.2) — 70 (± 5.3) —
Bexar County, TX 74 (± 6.3) 74 (± 5.4) 74 (± 5.2) 74 (± 5.1)
City of Houston, TX 70 (± 6.7) — 68 (± 5.9) —
Dallas County, TX 70 (± 6.1) — 71 (± 5.8) —
El Paso County, TX 77 (± 5.1) — 62 (± 5.6) —
King County, WA 82 (± 4.7) 75 (± 5.7) 81 (± 4.2) 77 (± 4.6)
Milwaukee, WI 68 (± 6.0) 76 (± 4.8) 70 (± 5.2) 78 (± 4.2)

a4:3:1:3 = four or more doses of diphtheria, tetanus, and pertussis vaccine; three or more
doses of poliovirus vaccine; one or more doses of a measles-containing vaccine; and three
or more doses of Haemophilus influenzae type b vaccine.
bFirst two quarters of 1999 and last two quarters of 1998.

(information provided by CDC). Although improvements have occurred
over the past decade, patterns of disparity have persisted between state-
level coverage levels and the levels in major metropolitan areas (see
Table 1-5). A recent and troubling development is that coverage levels in
a few cities (most notably Houston and Chicago) have begun to decline
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1997 1998 1999b

Geographic Rest of Geographic Rest of Geographic Rest of
Area Statec Area Statec Area Statec

82 (±  4.3) 86 (±  3.7) 85 (±  4.8) 82 (±  5.0) 87 (±  4.1) 75 (±  5.6)
72 (±  4.8) 74 (±  4.8) 77 (±  5.8) 74 (±  6.2) 75 (±  6.0) 77 (±  5.4)
71 (±  5.5) 76 (±  4.6) 76 (±  6.0) 75 (±  5.8) 77 (±  5.7) 75 (±  5.5)
78 (±  4.3) — 77 (±  5.1) — 76 (±  5.4) —
73 (±  4.8) — 84 (±  4.7) — 82 (±  5.1) —
73 (±  5.4) n/a 71 (±  6.2) n/a 72 (±  5.9) n/a
75 (±  5.0) 78 (±  4.5) 75 (±  6.0) 80 (±  5.3) 82 (±  5.1) 81 (±  5.1)
70 (±  5.1)  — 79 (±  6.0) — 79 (±  5.1) —
75 (±  4.9) 80 (±  4.3) 71 (±  6.9) 82 (±  4.8) 80 (±  5.9) 81 (±  5.1)
68 (±  5.5) 77 (±  4.8) 64 (±  7.4) 83 (±  5.5) 70 (±  6.1) 84 (±  4.6)
81 (±  4.5) 70 (±  4.4) 78 (±  5.3) 77 (±  5.6) 79 (±  5.2) 72 (±  5.6)
69 (±  6.0) 77 (±  4.6) 79 (±  5.7) 78 (±  5.6) 77 (±  5.7) 76 (±  5.4)
86 (±  3.6) 86 (±  3.4) 89 (±  3.6) 86 (±  4.3) 86 (±  4.5) 89 (±  3.7)
83 (±  4.7) 79 (±  4.2) 81 (±  5.7) 76 (±  5.6) 77 (±  5.9) 78 (±  5.2)
65 (±  5.6) 76 (±  4.2) 70 (±  6.4) 79 (±  5.4) 67 (±  6.3) 75 (±  5.6)
66 (±  6.3) 77 (±  4.5) 64 (±  8.7) 83 (±  6.5) 67 (±  7.3) 85 (±  4.6)
75 (±  5.1) 77 (±  4.7) 81 (±  5.8) 86 (±  4.5) 76 (±  5.9) 84 (±  4.8)
73 (±  5.3) 73 (±  4.6) 75 (±  6.0) 79 (±  5.2) 72 (±  5.5) 74 (±  5.6)
74 (±  5.0) — 78 (±  6.2) — 79 (±  5.3)  —
78 (±  5.1) 80 (±  4.3) 80 (±  5.8) 84 (±  4.3) 83 (±  4.7) 85 (+±  4.2)
77 (±  4.6) 80 (±  4.2) 80 (±  5.3) 85 (±  4.6) 77 (±  5.7) 78 (±  5.6)
70 (±  5.3) — 71 (±  6.5) — 68 (±  6.0) —
79 (±  4.8) 76 (±  4.6) 79 (±  5.5) 77 (±  5.5) 74 (±  6.0) 76 (±  5.3)
64 (±  6.1) — 61 (±  7.5) — 57 (±  6.9) —
74 (±  5.4) — 71 (±  6.7) — 73 (±  6.5) —
65 (±  5.3) — 78 (±  5.0) — 79 (±  4.9) —
77 (±  4.6) 79 (±  4.1) 86 (±  4.8) 79 (±  5.0) 82 (±  4.6) 74 (±  5.4)
70 (±  4.9) 81 (±  3.7) 73 (±  6.0) 79 (±  4.9) 75 (±  6.2) 83 (±  4.5)

cFor states with more than one selected geographical area, “rest of state” data do not include
any of the selected areas.

SOURCE: CDC, 2000c.

(information provided by CDC). The disparities encompass the range of
vaccines received by each child or adult; the age of onset and completion
of immunization; and the extent of unnecessary, duplicative immuniza-
tion that occurs because of insufficient documentation. Given these gaps,
the National Vaccine Advisory Committee (NVAC) has stated that a com-
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prehensive, efficient national immunization system is incomplete and
remains “a work in progress” (NVAC, 1999a).

• Serious gaps and inconsistencies in the coordination, support, and docu-
mentation of immunization efforts. As the number and types of vaccines
recommended for both adults and children have increased, the systems in
place for ensuring their availability, monitoring immunization coverage
rates, and improving coverage among vulnerable populations have
remained the same. These systems are showing signs of stress in the form
of inconsistent measurement, bureaucratic delays, excessive paperwork,
and administrative burdens that reduce program efficiencies in private
and public health agencies. Efforts to improve coverage rates in areas of
social and economic disadvantage are further complicated by two factors:
(1) uneven benefits coverage for vaccines within private health plans; and
(2) strict eligibility requirements for federally financed vaccines that deny
access to similarly situated children on a state-by-state basis (see, for exam-
ple, HCFA and CDC correspondence regarding the use of VFC vaccines
for children enrolled in non-Medicaid SCHIP programs [Richardson and
Orenstein, 1999]).

• Unstable finance patterns. Budgetary shifts in the support for vaccine
purchase and immunization programs have created a climate of uncer-
tainty and instability within the states that discourages the implementa-
tion of preventive interventions to improve immunization coverage rates.
As a result, states report that they have reduced efforts to link immuniza-
tion services with other health and social service programs, such as the
Women, Infants, and Children (WIC) nutritional supplement program;
that they lack sufficient documentation of immunization records; and that
they have been hampered in their efforts to audit immunization coverage
levels within private provider practices.

The collective result of the above problems is a significant delay in the
public benefit of vaccines, especially for groups of children and adults
who are not closely connected with high-quality primary care services.
Closing the gaps that persist in child and adult immunization levels will
require sustained as well as additional efforts within state and federal
public health agencies. At the same time, however, these agencies cur-
rently confront serious difficulties in achieving stable funding streams, as
well as uncertainties about their roles and responsibilities for immuniza-
tion activities in the United States.

CHARGE TO THE COMMITTEE

Current analyses of immunization investments reveal the absence of
a strategic plan that can guide the federal and state partnership in sup-
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porting immunization efforts. The lack of such a plan makes it difficult to
establish program priorities or estimate the scale of investments necessary
to sustain current levels of immunization coverage for children and adults.
The absence of a national consensus about the roles and responsibilities of
federal and state agencies in fostering immunization also complicates
efforts to extend immunization benefits to the relatively small population
of high-risk individuals who remain unprotected. Uncertainties about
how the costs of such efforts should be allocated across the different
levels of government lead to inefficiencies in the use of public resources,
including redundant efforts, gaps in services, and unnecessary paper-
work.

It is for these reasons that the U.S. Senate Appropriations Committee
in 1998 asked IOM to conduct a study of the Section 317 program.7  The
study was designed to identify areas in which research-based evidence
can guide federal, state, and local immunization policies and practices.
The Congress formulated five key questions as the basis for the IOM
study:

1. What was the extent of overall spending by all sources for immu-
nizations in the United States during the 1990s?

2. How were new federal funds spent by the states, and to what extent
did states maintain their own levels of effort over the past 5 years?

3. What are current and future funding requirements for immuniza-
tion activities, and how can those requirements be met through a
combination of state funding, federal Section 317 immunization
grant funding, and funding available through SCHIP?

4. How should federal grant funds be distributed among the states?
5. How should funds be targeted within states to reach high-risk

populations without diminishing levels of coverage among the
overall population?

In addition, a sixth question was posed by CDC during the negotiation of
the study contract:

6. What should be the role and financing level for CDC’s current
program supporting state efforts to vaccinate adults and achieve
the nation’s goals for influenza and pneumococcal vaccines?

These questions reflect a need for guidance regarding the level of national
effort necessary to achieve immunization objectives, as well as strategies
that can balance federal and state contributions in extending the benefits
of immunization to unprotected children and adults.
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STUDY CONTEXT: THE NATIONAL
IMMUNIZATION PARTNERSHIP

The U.S. achievement in reducing the burden of infectious disease
and increasing immunization coverage rates throughout the states has
been accomplished through a series of incremental initiatives over the
past 50 years (see Appendix B). An ongoing partnership between the
public and private health sectors has emerged that includes extensive
collaboration among federal, state, and local health agencies. The result is
a dynamic and flexible immunization system that has adapted to evolv-
ing science and new vaccines; changing social conditions; and shifting
health care finance patterns within all settings, from remote rural counties
to metropolitan areas.

In contrast with many other industrialized nations, the United States
has a health care system that is highly decentralized and depends primarily
on the private sector to deliver services. Each regional health care system
is shaped by local circumstances, resources, and needs, as well as by
national goals and policies. Though cumbersome, this system has demon-
strated an extraordinary capacity to ensure the reliable delivery of an
increasing number of vaccine antigens in a growing number of private
and public health care settings for an expanding range of age groups,
including newborns, preschool and school-aged children, adolescents, and
adults.

At present, however, federal and state roles within the national immu-
nization partnership are unstable. Several trends contribute to this insta-
bility: rapid acceleration in the science of vaccine research and production,
systemic changes in the health care environment of the United States
(especially the emergence of managed care organizations), and shifts in
thinking within the Congress about the roles and responsibilities of fed-
eral and state health agencies in building and supporting public health
services. The instability is worrisome because it can create pressure points
and blind spots that can swiftly contribute to outbreaks of infectious dis-
ease, as was seen in the 1989–1991 measles epidemic in the United States
that contributed to 43,000 cases and resulted in more than 100 deaths,
particularly among children below age 5 (see Box 1-3) (NVAC, 1991).

The persistence of low immunization coverage rates for routine vac-
cines (especially measles, rubella, diphtheria, and pertussis) within metro-
politan areas is cause for serious concern. Constant vigilance is required
to protect the gains that have been made, and to prevent gaps that could
result from the addition of new or improved vaccines to the recommended
schedules, as well as from changes in health care services for under-
immunized populations of adults and children. Unprotected sectors can
unexpectedly become sources of infectious disease outbreaks and can
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BOX 1-3
The Measles Epidemic, 1989–1991

Measles reached a record low in 1983 (1,497 cases), a 97 percent reduction
from the more than 57,000 cases reported in 1977. The Carter Administration’s
Measles Elimination Program had the goal of eradicating measles in the United
States by 1982. However, measles was not eliminated, and this success was not
sustained. In 1984 and 1985, outbreaks occurred among older children, including
college-age youth who had entered school before the vaccine was in routine use.
A new pattern emerged in 1986 when outbreaks occurred among preschool age
children and were concentrated in inner city, low-income neighborhoods in 20 U.S.
counties.

Sporadic outbreaks of disease became a measles epidemic between 1989 and
1991. During 1989 more than 18,000 cases and 41 deaths were reported, rising to
an additional 25,000 cases and at least 60 deaths in 1990 (CDC, 1991). With a
reservoir of unimmunized and underimmunized preschool-aged children, the dis-
ease spread rapidly through several cities, including Chicago, Houston, and Los
Angeles, which accounted for one-third of all cases in 1989. CDC’s findings on
selected cities (Chicago, Dallas, Los Angeles, Milwaukee, and New York) were
used to develop a response to contain the epidemic, as well as new strategies to
raise immunization rates. CDC found that half of the children who had had mea-
sles were not immunized, even though many of them had seen a health provider.
Researchers dubbed these visits “missed opportunities” for immunization, and
reducing missed opportunities became a priority. CDC also found that more than
one in five of the unvaccinated children who contracted measles were also en-
rolled in Aid to Families with Dependent Children (AFDC), Medicaid, or the Supple-
mental Nutrition Program for Women, Infants, and Children (WIC). It became clear
that underimmunized children could be identified through other publicly funded pro-
grams, and CDC developed demonstration projects to improve immunization lev-
els among WIC clients.

While CDC conducted the laboratory and epidemiological studies of the mea-
sles epidemic, the federal response to the epidemic also was shaped by a new
force in policy analysis, the National Vaccine Advisory Committee (NVAC). Creat-
ed by Congress in 1986 as part of the National Vaccine Program, this body was
designed to be an independent advisor to the Assistant Secretary for Health. By
1990, an active group of advisors had been appointed by the Bush Administration,
and the measles epidemic led them to take unprecedented leadership (A Shot in
the Arm for Vaccine Advocates, 1990). With the support of CDC and National
Vaccine Program Office (NVPO) staff, NVAC prepared a measles white paper,
which made key recommendations for responding to the measles epidemic
(National Vaccine Advisory Committee, 1991).

Following release of the white paper, a federal Interagency Coordinating Com-
mittee was formed to outline an implementation plan involving eleven federal agen-
cies. This committee met on a quarterly basis for 18 months, creating a “Public
Health Service Action Plan to Improve Access to Immunization Services.” In testi-
mony before the Senate Appropriations Committee in June 1991, Dr. William
Roper, Director of CDC, stated that the measles “epidemic still affects predomi-

continued

Copyright © National Academy of Sciences. All rights reserved.



36 CALLING THE SHOTS

nantly unvaccinated preschool racial and ethnic minority children in inner cities”
(U.S. Senate, 1991). Other witnesses expressed the view that low-income working
families living in communities across the country faced financial barriers to immu-
nization.

A year later President Bush announced the Infant Immunization Initiative, tar-
geted at improving the low immunization rates of certain populations, including
those under age 2. The model immunization plans were the beginning of a national
effort to ensure adequate and timely immunization of infants and young children.
This ultimately resulted in the preparation of Immunization Action Plans (Orenstein
et al., forthcoming). The Childhood Immunization Initiative, a major effort launched
in the early years of the Clinton Administration, subsequently strengthened this
effort to include the creation of the Vaccines for Children program and the expan-
sion of the Section 317 program in the early 1990s.

BOX 1-3 Continued

serve as hosts for preventable pathogens such as pertussis. The continued
presence of large groups of children and adults that do not have regular
access to immunization services also represents an important indicator
for those monitoring the performance of the U.S. health care system in
meeting the basic health care needs of an increasingly diverse population.

It is ironic that the United States is now in the situation of creating an
impressive array of vaccines that can reduce and perhaps eliminate the
dreaded diseases that threatened prior generations of Americans, while at
the same time relying on a patchwork system for purchasing, distribut-
ing, and administering these powerful drugs that undermines the effec-
tiveness of the nation’s disease prevention strategy. It is time, therefore,
for a strategic vision that can clarify the roles and responsibilities of state
and federal agencies in achieving national immunization goals and pro-
vide the resources to support this effort.

Role of the Section 317 Program

In the first few decades of the formation of the national immunization
partnership, the federal role was limited primarily to the purchase of
vaccines that would allow the states to meet the needs of disadvantaged
children (see Appendix B for a chronology of the U.S. immunization sys-
tem). Over time, the federal role gradually expanded to include three key
features: (1) financial assistance that allows the states to purchase vaccines
collectively under a federal contract at discount prices; (2) infrastructure
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grants that provide funds for both direct services and other components
of the state’s immunization program; and (3) federal personnel and tech-
nical expertise, especially in such areas as information collection, data
analysis, and long-term planning. Section 317, established in 1963, was
the first in a series of late 20th-century federal initiatives related to immu-
nizations and primary health care services for disadvantaged families.

Creation of the VFC Program

In 1994, the VFC program was launched as a new entitlement for
Medicaid and uninsured children and other groups specified by law. Sec-
tion 13631 of the Omnibus Budget Reconciliation Act of 1993 created VFC
as a means of providing free vaccine to children aged 18 and younger
who are uninsured, are eligible for Medicaid, or are Alaska Natives or
American Indians. Underinsured children (those whose insurance does
not cover childhood vaccinations) are also eligible for VFC vaccines, but
may receive them only in federally qualified health centers or rural health
clinics (see Chapter 3 for further discussion of the program).

VFC is a vaccine purchase program designed to encourage the provi-
sion of immunizations to children within a “medical home” that provides
basic primary care services. VFC was created on the premise that the cost
of vaccine for parents constituted a major barrier to children’s timely
immunization, an assumption that was not supported in an evaluation
study prepared by the General Accounting Office (GAO) in 1995. GAO
concluded that strategies other than VFC may better improve timely vac-
cination among children, potentially at lower public cost, by reducing
missed opportunities for immunization through Medicaid, public health
clinics, and other providers with whom underimmunized children
already have contact (GAO, 1995a:3). Furthermore, GAO observed that
CDC cannot ensure that VFC will reach pockets of need—areas or popu-
lations in which immunization rates are low and the risk of disease is
consequently high. The legislation creating the VFC program limits VFC
expenditures to vaccine purchase and narrowly defined operational costs,
such as expenses associated with ordering, inventory maintenance, vaccine
distribution, and provider enrollment. VFC lacks any built-in evaluation
mechanism that could measure its performance in providing vaccine to
at-risk children or attribute changes in age-appropriate immunization
rates to the program’s operation.

Despite these limitations, VFC has been successful in attracting the par-
ticipation of public and private health care providers. In 1998, an estimated
44,000 public and private providers were eligible to receive VFC vaccines.
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State Children’s Health Insurance Program

In 1998, SCHIP was initiated to provide grants to the states to help
finance health care services for children in low-income families without
health insurance. As discussed in Chapter 3, SCHIP is a block grant
program that provides federal resources allowing states to extend services
to low-income children who are ineligible for Medicaid but otherwise
uninsured (e.g., the “working poor”). States are required to cover all
ACIP-recommended vaccines and their administration to children as part
of the annual federal SCHIP allotment.

Interaction of Federal Immunization Efforts

The creation and implementation of the VFC and SCHIP programs
have raised questions about the mission and role of the Section 317 pro-
gram. During the first half of the 1990s, the budget for Section 317 state
immunization infrastructure grants grew substantially, but funding lev-
els for state infrastructure awards have declined significantly in the past
4 years (see Figures 1-2 and 1-3). Since the federal government now relies
heavily on the private sector to administer programs such as VFC and
SCHIP to improve the quality of health care for disadvantaged children,
the potential for overlap and duplication of effort between these pro-
grams and Section 317 awards may exist and requires consideration and
oversight. Opportunities may exist to leverage public and private invest-
ments and integrate programs to achieve multiple goals or to diminish
unnecessary bureaucracy associated with the administration of separate
funding streams. At the same time, if different federal programs perform
separate but related missions, appropriate measures need to be in place
that can be used to assess the performance of individual units in contrib-
uting to national goals and objectives.

The separate federal immunization initiatives undertaken over the
past several decades have responded to new problems and addressed
new dimensions of the immunization system. But certain features have
remained consistent over time. One historical review of federal immuni-
zation policy identifies the following as critical components of federal
immunization policy in the 20th century (Johnson et al., forthcoming):

• From the beginning, immunization financing was explicitly struc-
tured to be a federal–state–private-sector partnership.

• Federal policy makers never expected federal funds to be sufficient
to cover the full cost of vaccine purchase and delivery for disadvantaged
groups.
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FIGURE 1-2 Amount of new funding awarded as Section 317 Direct Assistance
(DA)a and Financial Assistance (FA),b 1990–1999. aDA funds include funds for
vaccine purchase and operations. bFA funds include funds for state infrastructure
programs. SOURCE: Information provided by CDC.

• Federal funds are designed to be used within the states for specific
purposes to target specific problems.

• Federal funds are provided to supplement, not supplant, state
investments in immunization programs.

Assessment, Assurance, and Policy Development in the
National Immunization Strategy

When infectious disease was widespread during the first half of the
20th century, vaccine services generally consisted of community-based,
stand-alone, self-contained efforts designed to achieve universal coverage
in schools or other community settings within a relatively short period of
time. Local health agencies often funded and publicized programs such as
“Shots on Sunday” or “Back-to-School Shots.” As these programs expanded
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FIGURE 1-3 Amount of total annual awardsa of Section 317 Funds, Direct Assis-
tance (DA)b and Financial Assistance (FA),c 1990–1999. aTotal funds include new
funds plus carryover. bDA funds include funds for vaccine purchase and opera-
tions. cFA funds include funds for state infrastructure programs. SOURCE: Infor-
mation provided by CDC.

to include year-round clinic services, outreach, education, and data col-
lection responsibilities, costs were shared between the states and the fed-
eral government. Investments were often financed through emergency
appropriation bills or vaccine purchase budgets that drew strong biparti-
san support in the interest of controlling outbreaks of infectious disease.

Public health clinics have traditionally provided free vaccines for dis-
advantaged families and are commonly the first line of defense during
outbreaks or epidemics. Special community-based immunization pro-
grams such as “Back to School Shots” still continue in many disadvantaged
neighborhoods. Today, however, immunizations are routinely acquired
within the set of clinical services associated with primary preventive care
and well-baby health care. Third-party coverage of immunization ser-
vices, financed through private and public insurance plans, is more com-
mon, resulting in declining use of public health clinics to deliver immuni-
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zation services. Vaccines purchased with state or federal funds are in-
creasingly delivered through private health care practices, except in states
that continue to rely heavily upon public health clinics for primary health
care services.

Completion of an immunization series requires multiple interactions
with providers over a lengthy period of time, and determining the immu-
nization status of an individual at any particular time can be difficult for
both clients and health professionals. More than half of all infants and
children aged 0 through 5, for example, are covered by private health
insurance, but not all health plans include immunization coverage.8  In
contrast, all Medicaid health plans include comprehensive immunization
benefits within the Early and Periodic Screening, Diagnosis and Treat-
ment program (as described in Chapter 3). SCHIP plans must also include
immunizations as a basic benefit, comparable to Medicaid standards.

As noted earlier, however, the costs of achieving national immunization
goals are not limited to the purchase and administration of vaccines. Other
costs are incurred by public health agencies as part of their community-
wide immunization programs, both universal and targeted (see Box 1-4).
Disease prevention and control efforts, public information campaigns,
provider education, reminder and recall systems, and immunization regis-
try programs are all examples of universal programs whose costs are
generally borne by the public sector. Immunization budgets are frequently
combined with other public health programs at the state and local levels,
supporting both core efforts and targeted initiatives. For individuals who
do not have insurance or whose insurance does not cover immunization
services, for example, targeted community assistance efforts are often
required to assess their immunization status, and to connect individual
children and adults with recommended immunization services and immu-
nization records. Immunization assessment and referral services have also
been added to Head Start centers, welfare assistance programs, and WIC
clinics that provide nutritional supplement programs. Such efforts are
commonly distributed across a broad spectrum of public and private
agencies and are part of mission efforts within such fields as primary care,
maternal and child health services, migrant health, and public health. As
a result, their costs are generally not measured in estimating the expenses
associated with immunization. Later in this report we examine whether
the basic components of these costs can be identified, along with how
they are allocated across different levels of government.

In summary, the role of the public health sector in immunization has
shifted in the 1990s from a service-delivery function to one that is more
directly involved with assessment, assurance, and policy development.
This shift is consistent with trends in other public health programs, as
described in earlier IOM reports (IOM, 1988, 1997). Yet federal immuniza-

Copyright © National Academy of Sciences. All rights reserved.



42 CALLING THE SHOTS

BOX 1-4
Immunization Infrastructure: The Michigan Example

Michigan received $6.4 million for “infrastructure” in 1999, about $20 per child
under age 3. These funds support efforts associated with direct service delivery,
infectious disease prevention, surveillance and assessment, efforts to improve
coverage rates, and programs to strengthen system performance. Additional fed-
eral support pays for the state health department’s immunization program staff.
That staff includes two public health advisers (employees of CDC)—one on the
Michigan state central staff and one assigned to the city of Detroit.

More than half the infrastructure grant funds support service delivery. The state
allocates funds to 43 local health departments based on the number of young
children who live in the area. Local health departments are free to pursue the
strategy they choose to ensure timely immunization. The most common use of the
funds is to pay staff to administer vaccines.

The infrastructure grant supports a central immunization program staff and two
four-person field staffs—one that works with local health departments and another
that works with the VFC providers who work in the private sector. Both field staffs
work with providers on the logistics of obtaining vaccines and proper vaccine stor-
age and handling. The field staff working with local health departments assists
when outbreaks occur. It also reviews assessments of coverage levels among
children immunized by local health departments. This group is responsible as well
for working with schools to ensure compliance with school entry immunization
requirements. The field staff that deals with other VFC providers tries to retain and
recruit new providers.

The core of the central staff comprises the program manager, a series of indi-
viduals with specialized functions, and support staff. A surveillance coordinator
focuses on epidemiology and surveillance through activities such as visiting local-
ities experiencing outbreaks and gathering reports of vaccine-preventable diseas-
es. An outreach and education manager and staff work broadly through a newslet-
ter with a circulation of 8,000 and annual immunization workshops conducted
around the state that attract 800 people a year. This group targets efforts to im-
prove service delivery, such as a peer-to-peer physician education network and
distribution of an immunization provider toolkit.

The assessment coordinator oversees two contracts designed to provide immu-
nization assessments—one for clinics and physician offices in the Detroit area and
the other in 22 community and migrant health centers. This individual also conducts
assessments outside Detroit. Assessments use the CDC-developed Assessment,
Feedback, Incentives, and eXchange of information (AFIX) methodology. This ac-
tivity has produced an average of 10 percent higher coverage levels at the time of
the second follow-up assessment. The state staff also includes an immunization
registry coordinator, although the costs of operating the registry are paid with state
funds. One person focuses on reducing perinatal hepatitis B transmission, follow-
ing up on possible cases of transmission by mothers to their newborn children.

Federal funding for infrastructure supports other outreach efforts as well. These
include contracts to answer calls to a toll free number for immunization informa-
tion, and to conduct outreach to day care providers in an urban area with a history
of outbreaks in day care centers.
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tion policy is still concentrated primarily on service-delivery roles; VFC,
for example, is narrowly restricted to vaccine provision and some small
amount of operational costs. The VFC program does not have the flexibil-
ity to supply resources to the states that could be used to support over-
sight of public- and private-sector performance in meeting the immuniza-
tion needs of vulnerable groups. Section 317 appears to be the only federal
program, at present, that provides opportunities and resources to support
the states in developing performance measures that can help in managing
the immunization system itself and responding to shortcomings within
the private sector, rather than simply providing vaccines to individuals
who request them or conducting short-term outreach programs.

SIX ROLES OF THE NATIONAL IMMUNIZATION SYSTEM

To address the questions under its charge, the IOM committee con-
structed a new analytic framework to represent the fundamental roles of
the national immunization system. At present, this system is often described
in terms of the federal and state agencies that administer immunization
services and programs (see, e.g., Figure 1-4) or the components of the
state programs that are administered with Section 317 funds (termed “core
functions” by CDC) (see Figure 1-5). The committee found that these
representations inadequately illustrate the dynamics of the national immu-
nization system because they do not address the interactions among public
and private roles and responsibilities. Most important, the presence or
absence of private health care services (including insurance coverage and
benefits that encompass immunization services for children, adolescents,
and adults at reasonable cost) influences the burden of effort required
within the public sector to assure access to vaccines recommended for
widespread use. Changes in the recommended vaccine schedule, as well as
shifts in the quality of and access to primary care services for disadvantaged
groups in any community, necessitate responses by the public sector to
“gear up” or “gear down,” often in the face of static or declining resources.9

In examining current policies and practices in the public and private
health care sectors, the committee identified six fundamental roles of the
national immunization system:

• Assure the purchase of recommended vaccines for the total popu-
lation of U.S. children and adults, with a particular emphasis on the pro-
tection of vulnerable groups.

• Assure access to such vaccines within the public sector when pri-
vate health care services are not adequate to meet local needs.

• Control and prevent infectious disease.
• Conduct populationwide surveillance of immunization coverage

Copyright © National Academy of Sciences. All rights reserved.
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levels, including the identification of significant disparities, gaps, and
vaccine safety concerns.

• Sustain and improve immunization coverage levels within child
and adult populations, especially in vulnerable communities.

• Use primary care and public health resources efficiently in achiev-
ing national immunization goals.

The last of these roles provides overarching support for the other five,
and was the focus of the committee’s charge. In conducting the study, we
gave particular attention to the responsibilities of federal and state health
agencies and the burden of effort required to support each of the above
roles in an integrated manner. Figure 1-6 displays these roles as compo-
nents of the national immunization partnership.

We recognize that the U.S. immunization infrastructure involves a
broader set of activities than can be incorporated within the six roles
described above. For example, the separate cycles of research, develop-
ment, licensing, and production of vaccines and the selection of vaccines
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Control 
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FIGURE 1-6 Six roles of the national immunization system.
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for the recommended schedule of child and adult immunizations are impor-
tant parts of the national immunization partnership; however, such efforts
are not addressed in this report.10  Efforts to monitor vaccine safety and
provide adequate compensation for adverse events related to vaccine use
through special government trust funds represent an additional area of
concern that lies beyond the framework for this study, although public
concerns about the safety of vaccines have major implications regarding
the level of resources necessary to sustain high immunization coverage
rates.11

The six roles of the national immunization system are complex for
three reasons. First, each encompasses an array of specific programs and
functions (see Figure 1-7). Programs to improve immunization coverage
rates, for example, include interventions to reduce vaccine costs, expand
access to immunization services, address missed opportunities, improve
documentation of immunization status, increase community demand for
vaccinations, and establish requirements and incentives for providers.
Likewise, the surveillance of immunization coverage rates may include a
variety of tools and methods, including the National Immunization Sur-
vey, national surveillance studies, pocket-of-need assessment studies,
regional and state immunization registries, and local-area surveillance
studies that focus on specific populations.12

Second, the six roles of the national immunization system are not
rigid or fixed, and certain other factors add to their complexity. Although
they share common features, they are also elastic and decentralized,
expressed in different ways over time within the broad array of public
health efforts throughout the United States. A successful national immu-
nization system requires that each role be present within each state, but
their form, scope, and intensity will vary. For example, certain popula-
tions are easier to track than others, and the extent of monitoring efforts
required will be proportional to the level of heterogeneity within the
population and the complexity of the health service plans that serve their
immunization needs. Likewise, the public costs of immunizing the first
10 percent of a large population, who often have private insurance and
are motivated to request immunizations from their health care providers,
are significantly lower than the costs of immunizing the final 10 percent,
who rely fully on public assistance to cover their health care costs and
vaccine purchases. The final 10 percent includes significantly larger num-
bers of individuals who are not routinely connected to health care service
centers, who experience consistent disruptions in changes in residence
and in health care coverage (and whose health records are consequently
scattered across multiple sources), and who are socially isolated or dis-
trustful of services that do not demonstrate a tangible or immediate health
benefit. Targeted community assistance efforts are required to connect
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FIGURE 1-7 Six roles of the national immunization system, broken down by role
(continues on next page).
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• Reducing cost barriers
• Expanding access to

immunization services
• Addressing missed

opportunities
• Improving awareness and

documentation of
immunization status

Sustain 
and Improve
Coverage Levels

• National Immunization
Survey

• Retrospective school entry
surveys

• Special area/population
surveys

• CASA surveys
• Managed care/HEDIS

surveys
• Registries
• Vaccine Adverse Event

Reporting System

Surveillance
of Vaccine
Coverage

and Safety

Conduct

• Private-sector roles and
responsibilities

• Public-sector roles and
responsibilities

• Use of outcome
measures/performance
standards

• Linkages among health plans
and immunization programs

• Strategic investments in
infrastructure

• Funding levels

Immunization Finance
Policies and Practices

Copyright © National Academy of Sciences. All rights reserved.



50 CALLING THE SHOTS

these groups with immunization services and to sustain that connection
over time. Financing that effort is expensive, and pay-offs may be small in
terms of absolute numbers of individuals who are brought up to date in
immunization coverage. Yet even small improvements in immunization
coverage in high-risk areas have broad positive impacts within the gen-
eral community, since they reduce the risk of outbreaks (and the costs of
hospitalization or injury that may result), improve general health status,
and demonstrate improvements in the quality of health care services
within a selected region.

Third, the level of resources required for each state to perform each
role effectively is not well understood, since immunization coverage rates
are influenced by a broad mix of factors that include national health
trends, local demographics and social conditions, and public and private
health finance patterns. For example, some states (e.g., Alabama) rely
heavily on public health clinics to immunize more than 80 percent of their
disadvantaged populations. Such states may spend large amounts on vac-
cine purchase and direct services and invest little effort in assessing rates
of immunization coverage among private providers because vulnerable
groups are served directly by the public health system. In contrast, states
(e.g., New Jersey) that rely primarily on private managed care plans to
supply vaccines to Medicaid clients or other at-risk groups may spend
less on direct services, but need to create incentives, regulations, or per-
formance measures that establish accountability within the private health
sector for achieving high levels of immunization coverage.

The complexity of the national immunization system should not dis-
courage efforts to address the finance policies and practices that can
ensure high levels of performance and direct resources to areas of need.
Achieving consistency of effort in both service delivery and assessment of
performance and coverage patterns is especially important, because his-
tory has demonstrated that when levels of protection begin to decline,
disease outbreak occurs, and remedial action becomes necessary (NVAC,
1991). As noted earlier, unprotected sectors can unexpectedly become
sources of infectious disease outbreaks and can serve as hosts to prevent-
able pathogens such as pertussis. These lapses in public health prepared-
ness have tremendous negative impacts involving loss of life, preventable
morbidity, and financial cost. A strong and vigilant infrastructure is nec-
essary to sustain coverage rates in the face of the changes in science, social
conditions, and health care systems discussed above.

 STUDY APPROACH

To respond to the six questions listed above, IOM formed the Com-
mittee on Immunization Finance Policies and Practices in December 1998.
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The committee was tasked to conduct an 18-month study that involved
both extensive data collection and careful deliberations about the nature,
scope, impact, and cost of the national immunization partnership for both
children and adults. The committee met five times to consider relevant
research data and expert testimony (see Appendix C for a list of sources
that contributed to the committee’s deliberations). The committee heard
testimony from congressional staff; officials of federal, state, and local
health agencies; and organizations representing public and private health
care professionals.

In May 1999, the committee released an interim report that addressed
two key concerns posed by CDC: (1) the experience with carryover (unob-
ligated funds) in the administration of the Section 317 program, and
(2) the impact of SCHIP on the need for federal Section 317 funds for both
infrastructure initiatives and vaccine purchase (IOM, 1999a).

Recognizing that local circumstances and economic and social factors
strongly influence the levels of need and the quality and scope of immu-
nization services within the states, the committee organized two major
fact-finding efforts to illustrate and compare the ways in which states
allocate resources for health care services and infrastructure. These efforts
included (1) a national survey of 50 states and the District of Columbia
conducted by a research team at the University of Michigan,13  and (2) a
set of eight case studies (Alabama, Maine, Michigan, New Jersey, North
Carolina, Texas, Washington State, and a two-county comparison of San
Diego and Los Angeles counties in California), prepared by a team of
project consultants.14  Four site visits were organized to supplement the
national survey and case study materials.15  State-level data were also
drawn from background materials and data analyses provided by CDC’s
National Immunization Program, including proposals submitted by case
study states for Section 317 funds in FY 1992, 1995, 1999, and 2000.16  In
addition, the committee sponsored a workshop on pockets-of-need issues,
held in September 1999.

Committee members and staff met frequently with state health offi-
cials over the course of the study17  and received materials pertaining to
state and private immunization efforts from the American Academy of
Pediatrics, the American Association of Health Plans, the Association of
Maternal and Child Health Programs, the Association of State and Terri-
torial Health Officers, the Health Insurance Association of America, the
National Association of City and County Health Officers, and the National
Association of WIC Directors. Additional materials regarding state roles
in public health were provided by the National Governors’ Association
and the National Conference of State Legislatures. Information on public-
and private-sector investments in immunization services was also
obtained through literature searches.
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ORGANIZATION OF THE REPORT

Five chapters follow this introduction. Chapter 2 explains how today’s
U.S. immunization system differs from that of 1990 and earlier decades,
and identifies emerging challenges and scientific opportunities in the
decades ahead that have finance implications for the national immuniza-
tion system. Chapters 3, 4, and 5 address the six roles of the national
immunization system: vaccine purchase and service delivery (Chapter 3);
infectious disease prevention and control, surveillance of vaccine cover-
age and safety, and efforts to improve and sustain coverage rates (Chap-
ter 4); and immunization finance policies and practices (Chapter 5).
Throughout Chapters 2 through 5, the committee’s findings are in italics.
In Chapter 6, the committee uses these findings to respond to the six
questions posed under our charge and to formulate a final set of conclu-
sions and recommendations.

ENDNOTES

1. Local health agencies play important public health roles, but they are usually not
involved in financing vaccine purchase or immunization infrastructure efforts. The analyses
in this study also do not include current or former U.S. territories (American Samoa, Guam,
Republic of the Marshall Islands, Federated States of Micronesia, the North Mariana Islands,
Republic of Belau, Puerto Rico, and the Virgin Islands), even though they are grantees
within the National Immunization Program. The analyses are confined to state-level efforts
because the committee’s charge focused explicitly on state budgetary roles.

2. Costs are not adjusted for inflation.
3. The six municipalities are Chicago, Illinois; New York City, New York; Philadelphia,

Pennsylvania; Houston and San Antonio, Texas; and the District of Columbia.
4. These jurisdictions are American Samoa, Guam, the Marshall Islands, Micronesia,

the North Mariana Islands, Belau, Puerto Rico, and the Virgin Islands.
5. The term mobile populations refers to a variety of groups that have no fixed residence

or frequently change residences within a limited period of time. They include immigrants
(both legal and illegal), migrant workers, and the homeless.

6. The 4:3:1:3 series includes four doses of DTaP; three doses of polio; one dose of
measles, mumps, and rubella (MMR); and three doses of Haemophilus influenzae type b
(Hib). The coverage status of 2-year-olds is measured between 18 and 35 months of age.

7. The IOM study was requested in U.S. Senate Report 105-300 to accompany S. 2440
(Departments of Labor, Health and Human Services, and Education and Related Agencies
Appropriations Bill), which directed CDC to contract with IOM to conduct an evaluation of
the recent successes, resource needs, cost structure, and strategies for immunization efforts
in the United States.

8. NVAC (1999a:364), citing research from the Employee Benefit Research Institute
(Fronstin, 1996), observes that 54 percent of infants and 62 percent of children aged 1
through 5 are covered by private health insurance.

9. See the ACIP recommendation for pneumococcal vaccine (CDC, 2000d).
10. Other IOM committees have addressed some of these issues. See, for example, Vaccines

for the 21st Century (IOM, 1999b).
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11. Vaccine safety issues have been addressed by several IOM reports, including Research
Strategies for Assessing Adverse Events Associated with Vaccines: A Workshop Summary (IOM,
1994a), Adverse Events Associated with Childhood Vaccines: Evidence Bearing on Causality (IOM,
1993), and Adverse Effects of Pertussis and Rubella Vaccines (IOM, 1991).

12. In addition, vaccine safety reporting systems (e.g., the Vaccine Adverse Events Report-
ing System), add another dimension to the role of surveillance.

13. The survey was conducted by a team that included Gary Freed, MD, MPH, principal
investigator; Sarah Clark, MPH; and Anne Cowan, MPH, all in the Division of General
Pediatrics at the University of Michigan. See Appendix D for a brief overview.

14. See Appendix E for a detailed description of the case study selection and preparation
methods.

15. Site visits were conducted within four of the case study states: Detroit, Michigan;
Newark, New Jersey; Houston, Texas; and Los Angeles and San Diego, California.

16. As noted, one case study involved a two-county comparison in California. County-
level data were included in California’s statewide grant proposal.

17. These meetings included a CDC meeting with national partners in March 1999
(Atlanta), a CDC meeting with state immunization directors in April 1999 (Atlanta), and the
National Immunization Conference in June 1999 (Dallas). In addition, the following state
and local health officers presented testimony at meetings of the IOM committee: David
Johnson, Deputy Director and Chief Medical Executive, Michigan Department of Commu-
nity Health, Lansing; Donald Williamson, State Health Officer, Alabama Department of
Public Health, Montgomery; Christine Grant, Acting Commissioner, New Jersey Depart-
ment of Health and Social Services, Trenton; Steven Friedman, Assistant Commissioner,
New York City Health Department; Eleni Sfakianaki, Medical Executive Director, Dade
County Health Department, Miami, Florida; Akiko Kimura, Medical Director, Immuniza-
tion Program, Los Angeles, California; Babatunde A. Jinadu, Kern County Health Depart-
ment, Bakersfield, California; Edd Rhoades, Chief, Maternal and Child Health Service,
Oklahoma State Department of Health, Oklahoma City; and Natalie Smith, Chief, Immuni-
zation Branch, California State Health Department, Berkeley.
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2

Change and Complexity in the
National Immunization System

A s noted in Chapter 1, significant changes have occurred within the
national immunization system in the past decade, including con-
tinual changes in the immunization schedule, the nature of infec-

tious disease, and the basic demographics of the U.S. population. Immu-
nization was once associated with emergency public health programs
designed to stop the spread of infectious disease through mass campaigns
conducted within a fairly short time period. Today, the process of immu-
nization involves a series of inoculations spread out over an individual’s
lifetime. This transformation has expanded the roles and responsibilities
of public health agencies beyond direct service delivery to encompass
records management and performance monitoring. Transformations have
also occurred in the organization of U.S. health care that have redefined
the responsibilities of the public and private health care sectors. These
changes have added new layers of complexity to the national immuniza-
tion system that must be examined with regard to their impact on cover-
age rates and service-delivery patterns.

Despite the stresses imposed on the system by these changes, impor-
tant successes have been achieved, such as reductions in the incidence of
vaccine-preventable diseases (VPD) and national increases in immuniza-
tion coverage levels. Nevertheless, as discussed in Chapter 1, significant
problems remain, including disparities in coverage levels for children,
low adult coverage rates and ethnic disparities in adult immunization
rates, and concerns about the quality of measurement tools and program-
matic efforts. This chapter first describes the markers of change and com-
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plexity that affect the national immunization system, and then reviews
examples of success and problem areas.

KEY CHANGES

Key areas of change affecting the national immunization effort in-
clude (1) the immunization schedule, (2) the nature of infectious disease,
and (3) population demographics.

Immunization Schedule

Ever since the American Academy of Pediatrics (AAP) offered the
first immunization guidelines in the 1930s, scientific developments have
led to regular changes in the recommended immunization schedule. The
rate of change has increased dramatically in the last decade and is likely
to continue accelerating in the next 20 years (see Figure 2-1). Between
1938 and 1985, five vaccines (three childhood and two adult) comprising
nine different antigens were available.  In the next 15 years, the number of
recommended vaccines more than doubled.

To complete the current harmonized childhood immunization sched-
ule,1  children must receive 15 to 19 doses of vaccine before 18 months of
age and a total of 19 to 22 doses to be fully immunized by the age of 6 (see
Figure 1-1 and Table 1-3 in Chapter 1). During some office or clinic visits,
the administration of 3 or 4 separate injections is indicated. Adolescents
are to receive a tetanus shot between ages 11 and 15, as well as measles,
mumps, and rubella (MMR), varicella, and hepatitis B vaccinations if these
were not administered at a younger age.

Immunization recommendations for adults have recently changed.
The Advisory Committee on Immunization Practices (ACIP) currently
recommends that all adults over age 50 receive an annual influenza vac-
cine (CDC, 2000a). One-time pneumococcal immunizations are recom-
mended for all adults age 65 and over (although ACIP is considering a
proposal to lower this recommendation to age 50). Both influenza and
pneumococcal immunizations are recommended for anyone below age 65
with certain high-risk conditions, such as heart and lung disease, diabetes,
and a compromised immune system. In certain situations, depending on
age and health status, adults are also advised to receive hepatitis A,
hepatitis B, tetanus, diphtheria, measles, mumps, rubella, and varicella
vaccinations (see Table 1-3). Meningococcal vaccine is now recommended
for college students, especially those living in dormitories.

Repeated changes to the immunization schedule in the last 5 years
foreshadow the exponential changes anticipated in the future. These
recent changes include the following:
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FIGURE 2-1 Changes in the childhood vaccination schedule, 1975–2000. SOURCE:
Information provided by CDC.

• Varicella vaccine was licensed in March 1995 and recommended
for limited use the same year (CDC, 1995).

• Hepatitis A vaccine gained recommended status in 1996 (CDC,
1996).

• ACIP added rotavirus vaccine to the childhood schedule in August
1998 and then removed it in July 1999 because of indications of increased
risk of bowel obstruction during the first few weeks after its administra-
tion (CDC, 1999b).

• DTaP, with an acellular form of pertussis, has replaced DTP as the
recommended vaccine against diptheria, tetanus, and pertussis (CDC,
2000b).

• In 1999, inactivated poliovirus vaccine (IPV) was recommended
for the first two doses of poliovirus vaccine instead of oral poliovirus
vaccine (OPV) (CDC, 1999c). As of January 2000, IPV was recommended
for all four doses (CDC, 2000b).
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In addition to novel vaccines, new age groups for which vaccines are
recommended have been identified. A new pediatric pneumococcal con-
jugate vaccine received approval for children under age 2 and high-risk
children under age 5 in February 2000 (CDC, 2000d). In 1996, ACIP, AAP,
the American Academy of Family Physicians, and the American Medical
Association (AMA) jointly recommended immunizing all adolescents
aged 11 to 12 with hepatitis B (CDC, 1998b). As mentioned above, ACIP
lowered the recommended age for adult influenza vaccination from 65 to
50 years (CDC, 2000a). Many of the vaccines now in the research pipeline
will be targeted at adults, and new initiatives will be required to adapt the
vaccine delivery system to serve new age groups.

In the next 20 years, the number of vaccines available could triple
relative to those recommended today, almost a ninefold increase since the
1950s (when only polio, diphtheria, tetanus, and pertussis vaccines were
recommended) (IOM, 1999b) (see Table 2-1). While all of the vaccines that
become available may not be recommended for universal use, the schedule’s
complexity is certain to increase, although the creation of combination
vaccines may minimize the required number of vaccine administrations
and office visits.2  Moreover, in addition to the creation of new vaccine
types, new forms of administration are being tested, such as the use of
live, attenuated influenza virus administered by intranasal spray (Nichol
et al., 1999; Poland and Couch, 1999).

With the introduction of new vaccines and changes to the immuniza-
tion schedule, the cost of vaccination has fluctuated, generally increasing.
A majority of new vaccines are considerably more expensive than those
used previously. The catalog price for DTP increased from $11.22 in 1987
to $17 for DTaP in 1997, primarily as a result of inflation (Orenstein et al.,
1999). In contrast, varicella vaccine has a per-dose catalog price of $45.56,
and adolescent hepatitis B costs $20 to $24 per dose (information pro-
vided by CDC). The pediatric pneumococcal conjugate vaccine, which
will prevent pneumonia, meningitis, and a limited number (about 8 per-
cent) of ear infections, is expected to be relatively expensive, costing about
$232 for a four-dose series (Lieu et al., 2000; Stolberg, 2000). In 1987, the
combined catalog price for all childhood vaccines was $116; by 1997, the
total price had increased to $332–$370 (Orenstein et al., 1999).

Nature of Infectious Disease

The national immunization system is also affected by the changing
nature of infectious disease. Pathogens, like human populations, undergo
genetic evolution. Such evolution has allowed some viruses to jump from
species to species. For example, many scientists believe that smallpox
made a trans-species jump into humans between 3,000 and 12,000 years
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TABLE 2-1 Vaccines in Widespread Use, 1985–2020

1985 2000 2020a

Adult influenza Adult influenza Adult influenzac

Adult pneumococcal Adult pneumococcal Adult pneumococcal
polysaccharide polysaccharide polysaccharide

Diphtheria, pertussis, Diphtheria, tetanus, DTaPc

tetanus, and acellular pertussis,
components and components b

Measles, mumps, and MMRb Measles, mumps, rubella,
rubella and varicellac

Oral poliovirus Inactivated poliovirusb Eradication of polio expected
H. influenzae type bb Hibc

Hepatitis Ab Hepatitis Ac

Hepatitis Bb Hepatitis Bc

Varicellab Varicella with MMR
Pediatric conjugate of Pediatric conjugate of

pneumococcal pneumococcal
polysaccharide polysaccharidec

Borrelia burgdorferi Borrelia burgdorferi
Meningococcal Conjugated meningococcal

polysaccharide polysaccharide
A,C,Y,W-135 A,B,C,Y,W-135c

Adult tetanus, diphtheria,
acellular pertussis, and
componentsc

Chlamydia
Coccidioides immites
Cytomegalovirus
Enterotoxigenic E.coli
Epstein-Barr
Helicobacter pyloric
Hepatitis Cc

Herpes simplex
Histoplasma capsulatum
Human papillomavirusc

Child influenzac

Insulin-dependent diabetes
mellitus (therapeutic)

Melanoma (therapeutic)
Multiple sclerosis

(therapeutic)
Mycobacterium tuberculosis
Neisseria gonorrhea
Neisseria meningitidis B
Parainfluenzac

Respiratory syncytial virusc

Rheumatoid arthritis
(therapeutic)

Rotavirusc

Shigella
Streptococcus, Group Ac

Streptococcus, Group B

aPriority candidate vaccines, drawn from IOM, 1999b.
bVaccines covered by Vaccines for Children (VFC) as of February 2000.
cVaccines likely to be recommended for universal use (including VFC coverage for child-
hood vaccines).
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ago in one of the Mesopotamian river valleys (Preston, 1999). In addition,
population migrations and new areas of human habitat during the past
century have led to the emergence and reemergence of pathogens
unaffected by current medical treatments (IOM, 1992). The phenomenon
of antibiotic resistance is alarming because antibiotic-resistant pathogens
are cumulative and accelerating (IOM, 1998a; Feikin et al., 2000). The loss
of treatment alternatives makes the prevention of communicable disease
through immunization ever more critical.

In addition to pathogen evolution, increased global travel has changed
disease patterns throughout the world. In 1998, more than 53 million
individuals flew on U.S. carriers to domestic and international locations.
Travelers, businesspeople, immigrants, and migrants make national and
state boundaries ineffectual barriers to disease in the United States. The
IOM report Emerging Infections: Microbial Threats to Health in the United States
summarizes the threat posed by the increased global movements of people:

As the human immunodeficiency virus (HIV) disease pandemic surely
should have taught us, in the context of infectious disease, there is no-
where in the world from which we are remote and no one from whom
we are disconnected. Consequently, some infectious diseases that now
affect people in other parts of the world represent potential threats to
the United States because of global interdependence, modern transpor-
tation, trade, and changing social and cultural patterns (IOM, 1992:v).

The September 1999 outbreak of a West Nile-like virus in New York
serves as a reminder of how easily disease can spread across the global
community. This was the first time the West Nile-like virus, contracted
from mosquitoes that have bitten infected birds, had ever been reported
in the Western Hemisphere (CDC, 1999d).

Population Demographics

The worldwide movement of people, especially through immigration
and migration, continually changes U.S. population demographics, affect-
ing susceptibility to infectious diseases and placing increased demands
on the national immunization effort. For example, immigrants accounted
for 35 percent (7,930) of total U.S. tuberculosis cases in 1995 (IOM, 1998b).
One of every five children under age 18 in the United States (14 million) is
an immigrant or has immigrant parents (IOM, 1998b). Since foreign birth
has been identified as a barrier to immunization, immigrant children and
adults are likely to fall further behind in vaccination coverage unless
special efforts are made to integrate them into the U.S. health care system
(Findley et al., 1999).
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Immunizing the U.S. migrant population presents special challenges
as well. Approximately 750,000 migrants live in the United States (Moun-
tain, 1999). Since many migrants cross state borders, they are literally a
moving target for health financing, service delivery, and state-based sur-
veillance systems. In addition, a considerable number of migrants may be
undocumented persons, creating ethical and political dilemmas regard-
ing the financing of their immunizations (Mountain, 1999).

In addition to immigration and migration, the aging of the U.S. popu-
lation merits consideration in the development of strategies for immuni-
zation policy and practice. As larger numbers of individuals enjoy
increased life spans, the importance of vaccines such as influenza and
pneumococcal will increase.

The Challenge of Change

The above changes in vaccine development, the nature of disease,
and population demographics create challenges for the U.S. immuniza-
tion system. First, delays and gaps in the uptake of new vaccines occur.
For example, the negotiation of a federal contract price with manufactur-
ers of varicella vaccine required 1 year, causing significant delays in the
availability of publicly purchased varicella vaccine following its appear-
ance on the market (N. Smith, CDC, personal communication, February
10, 2000). Even with this major financial barrier removed, the national
pediatric coverage rate for varicella was only 43.2 percent in 1998 (CDC,
1998a). Second, the addition of new vaccines to the schedule has broad-
ened discrepancies among state standards and coverage practices. State
immunization requirements for school children vary considerably (see
Appendix G). In addition, some states mandate insurance coverage of
pediatric immunizations, but the policies affected and specific vaccines
covered differ greatly (Freed et al., 1999). Third, a more complex immuni-
zation schedule has made it more difficult to confirm the immunization
status of special groups. Identifying pockets of need has become prob-
lematic because records are scattered among public and private providers
even as the number of vaccines that require surveillance has increased.
Finally, the dramatic, almost exponential increase in vaccines on the horizon
creates concerns about adverse reactions. As the general public becomes
less familiar with the nature and threat of infectious disease, reports of
adverse events associated with the use of vaccines are likely to acquire
greater significance.

Finding 2-1. The rate of change in the immunization schedule, the nature
of infectious disease, and population demographics increased dramati-
cally in the 1990s and is likely to accelerate in the future. At the same
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time, determining the immunization status of individuals and groups
has become more difficult, especially among vulnerable populations. The
complexity of the immunization schedule is likely to contribute to more
missed opportunities that could decrease coverage levels and reduce the
benefits of vaccines.

INCREASING COMPLEXITY

In addition to the challenges resulting from scientific advances and
changes in the environment, the national immunization effort must adapt
to the increasing complexity of the financing, service delivery, and public
health information systems. Many vulnerable populations now receive
vaccines from private health care providers, as the well-insured have long
done. Yet the public sector still has primary responsibility for financing
vaccine purchases and surveillance efforts for at-risk groups. A patch-
work of public and private programs and funding streams that is inad-
equately described and poorly understood has complicated the national
effort to supply, deliver, and monitor immunizations.

Vaccine Supply

The public sector currently relies on a combination of Vaccines for
Children (VFC), Section 317, and state funds to purchase childhood vac-
cines. These programs for vaccine purchase are described in Chapter 3.
VFC now provides vaccine for approximately 35 percent of the national
birth cohort (National Vaccine Advisory Committee [NVAC], 1999a). In
1998, VFC purchased approximately 37 million doses of vaccine, while
Section 317 funds were used to purchase about 13 million doses (informa-
tion provided by CDC). States also use their own funds to buy vaccine.
The states purchased a total of approximately 7 million doses through
federal purchase contracts in 1998, and purchased an undetermined num-
ber of additional doses directly. Altogether, public-sector funds were used
to purchase more than 57 million doses of childhood vaccine in 1998.
More than half of all vaccine doses purchased in the United States in 1998
(52.4 percent) were publicly purchased through federal contracts (infor-
mation provided by CDC).

Vaccine Delivery

Although the public sector purchases the majority of vaccine doses, it
is not the primary source of vaccine delivery. Historically, virtually all
immunizations received by public program beneficiaries were administered
in the public sector. With the inception of VFC in 1994 and the rapid growth
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of managed care enrollment in Medicaid over the past decade, a majority
of immunizations are currently administered in the private sector.

In 1998, according to the National Immunization Survey (NIS),
54.6 percent of U.S. children received immunizations from private pro-
viders, 16.9 percent from public providers, 7.9 percent from mixed pro-
viders (public and private), and 20.5 percent from other providers3  (CDC,
1999e). In 1998, an estimated 55 percent of all U.S. children were enrolled
in employer-sponsored health plans that covered pediatric immuniza-
tions (KPMG Peat Marwick, 1998; Bureau of the Census, 1999). Informa-
tion on the provision of adult immunization benefits by private plans is
lacking.

The rise of managed care has caused public health services, such as
immunizations, to be increasingly privatized and funded through capi-
tated arrangements, which makes it difficult to document immunization
services. For example, the number of Americans that receive health care
services from health maintenance organizations (HMOs) increased from
6 million in 1976 to 67.5 million in 1996 (NVAC, 1999a). The proportion of
Medicaid beneficiaries enrolled in a managed care arrangement increased
from less than 15 percent in 1993 to 54 percent in 1998 (Health Care
Financing Administration [HCFA], 1999b). In addition, 2 million low-
income children previously ineligible for Medicaid have been enrolled in
the State Children’s Health Insurance Program (SCHIP) over the past 2
years, and the majority of these children receive their vaccines from pri-
vate providers (HCFA, 2000a). Consequently, children who were likely to
be immunized in the public sector 10 years ago may no longer be eligible
for its services.

Over the past decade, both general and immunization-specific pediatric
best practices have included immunizations within the child’s medical
home (AAP, 1992). Administration of immunizations in a timely manner
by the child’s primary care practitioner is viewed as a quality measure in
its own right and as an indicator of access to a broader array of preventive
and routine primary care services. There will always be conditions and
population groups that require some kind of special effort, such as chil-
dren attending school for the first time, adolescents who need immuniza-
tions recently added to the schedule (e.g., hepatitis B), or migrant children
served by mobile clinics. However, the preferred immunization setting is
the child’s regular source of primary care.

Yet the enrollment of Medicaid and SCHIP beneficiaries in private
managed care organizations has led to uncertainties and tensions regard-
ing the appropriate site for delivering publicly financed vaccines. Some
clients still rely on public clinics for immunizations, either because the
public clinic is more convenient (in terms of hours of service or geo-
graphic location) or because of the relatively low cost of vaccines thus
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acquired. Similarly, some private health care providers find it convenient
and less costly to refer their clients to public health clinics for immuniza-
tions, even though federal officials have sought to discourage this type of
referral practice through advisory notices and consultations (Richardson,
1999; Richardson and Orenstein, 1999). Public health departments are
facing decreased revenues from third-party payers, such as Medicaid, for
immunizations because of the rapid growth in capitated arrangements.
Consequently, public health officials in some areas now negotiate pay-
ment plans for immunizations with HMOs or actively discourage private
provider referrals through the use of screening questions. The result is a
series of mixed signals and increased paperwork for clients and public
providers that can result in missed opportunities for immunization within
populations with startlingly low coverage levels.

VFC has also contributed to the vaccine delivery system’s shift toward
the private sector. A total of 43,000 health care provider sites have enrolled
in VFC, and the majority of these (approximately 70 percent, or 30,000)
are private provider sites (NVAC, 1999a). By providing free vaccine to
primary care physicians, VFC attempts to keep children in their medical
homes (their regular source of primary care) and decreases private pro-
vider referral of patients to public clinics for immunizations (NVAC,
1999a).

Surveillance

The complexity of vaccine supply and immunization delivery arrange-
ments creates a dilemma for surveillance efforts. Private health plans have
assumed responsibility for providing personal health services to public
program beneficiaries, but are not readily held accountable for ensuring
that all of their enrolled clients are kept up to date in their immunization
status. Public agencies continue to deliver vaccines to disadvantaged
adults and children, and also retain the responsibility for assessing records
and auditing data for public program beneficiaries in both private and
public health care settings. Yet the enrollment growth among Medicaid
beneficiaries in capitated plans that do not bill for individual services has
reduced public agencies’ ability to monitor service delivery for vulner-
able populations. Record scattering and patient movement both on and
off Medicaid and between health plans (known as “cycling”) have also
made immunization records management more difficult. A clearer defini-
tion of responsibility for ensuring immunization services and conducting
surveillance efforts is needed between the private and public sectors, as
well as among public health agencies such as Medicaid, Medicare, and
state immunization programs.
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Roles and Responsibilities

The multiple public programs and agencies involved with vaccine
purchase and administration reflect the dispersion of responsibilities
within the national immunization system. This situation raises important
questions about the respective leadership roles of federal and state agen-
cies, as well as the appropriate distribution of effort between the private
and public health care sectors. For example:

• ACIP recommends vaccines for the U.S. population. ACIP’s pedi-
atric recommendations are binding for VFC, Medicaid, and SCHIP. Most
commonly, it is only after ACIP has recommended a new vaccine that
CDC begins to negotiate a federal contract under which VFC and Section
317 can purchase the vaccine. Even before such contracts are in effect,
however, Medicaid programs are required to reimburse providers for the
newly recommended vaccine as a shared federal–state cost.

• One strategy states have adopted to encourage private provider
participation in VFC and Medicaid has been to increase Medicaid vaccine
administration fees after VFC has made vaccines available to private
providers at no cost. However, the impact of this strategy has been dimin-
ished by the growth of Medicaid managed care plan enrollments because
these plans generally do not pay providers separately for vaccine admin-
istration.

• Immunization records are maintained by multiple private and pub-
lic parties. No single record-keeping system exists that can track clients
across health care settings. For clients who use multiple providers, records
are scattered, making monitoring of coverage levels as well as individual
documentation difficult.

• The array of public and private agencies involved with immuniza-
tion in some manner is extensive. The public organizations include state
and local public health agencies, insurance regulators, school systems,
ACIP, state Medicaid agencies, HCFA (which administers Medicaid and
Medicare), CDC, and Women, Infants, and Children (WIC) programs.
Private agencies include individual providers, managed care organiza-
tions, health plans, and insurers. Each of these organizations has some
responsibility for the immunization process, but no single entity has a
universal role that allows it to establish data standards, criteria for record
keeping, or performance guidelines, or to make cost allocation decisions.
The result is a multifaceted enterprise that encourages diverse arrange-
ments; tolerates discrepancies in policies and practices; and frustrates the
analysis of trends and patterns, especially for vulnerable populations that
depend on both public and private settings.
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The scale and impact of changes in the immunization schedule, the
nature of disease, and the health care delivery system have distinct impli-
cations for the efforts of various levels of government to monitor and
respond to trends and shifts in immunization coverage. The states, largely
through local governmental authorities, have the primary responsibility
for ensuring public health and the delivery of health care services for their
citizens. Infectious disease control and prevention, however, requires a
nationwide effort and if only for this reason constitutes a national interest.
In addition, many states require extra assistance to meet the needs of their
populations, either because those needs are extraordinary or because state
resources are especially limited. Finally, it is essential to acknowledge the
legitimacy of state and local variations in the organization and financing
of immunization services, as these services must be responsive to local
needs, populations, and professional and fiscal resources. National immu-
nization policy is better focused on goals, outcomes, and identification of
successful interventions that increase immunization coverage than on
“how to” prescriptions.

The changing realities of health care organization, financing, and poli-
tics have resulted in a concomitant shift in public health policy and strat-
egy. To meet its protective responsibilities, the public health sector must
work with a rapidly changing health care system, first to understand its
approach, and then to apply a variety of government tools to fulfill public
health objectives. These tools include (1) a regulatory environment that
protects the public from dangerous or ineffective vaccines, (2) a new level
of surveillance information that not only captures the peaks of epidemics
but also identifies individuals who require immunization services, and
(3) a quality assurance role that applies health services research and tech-
nical assistance in ensuring immunization coverage.

State and local public health agencies are taking on health system
management roles and developing tools that can help them work with
and through managed care to improve practices, reduce missed opportu-
nities, and ensure timely immunization coverage. At the same time, how-
ever, public health agencies at all levels of government must remain pre-
pared to combat disease epidemics and provide vaccines when necessary
to underserved groups.

Finding 2-2. The magnitude and complexity of the modern immuniza-
tion system have significant implications in terms of both cost and
records management. Protecting the public’s health requires attention
to multiple components of a complex system composed of numerous
public and private agencies. Institutional relationships within this sys-
tem are loose and disjointed, resulting in ambiguous roles and responsi-
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bilities that require coordination and integration through investments
in infrastructure.

Finding 2-3. The increasing complexity of the immunization schedule
necessitates intensive surveillance and records management for young
children, especially for vulnerable populations who may not have a regu-
lar source of health care and are therefore at greatest risk of low immuni-
zation coverage. This complexity is likely to increase during periods of
reform and realignment within the health care delivery system; thus,
greater oversight and monitoring are required to ensure that disparities
in immunization coverage rates do not grow.

SUCCESSES AND PERSISTENT PROBLEMS

Despite the increasing change and complexity affecting the national
immunization effort, the incidence of VPDs has decreased, and important
objectives for national coverage were partially met in the 1990s. Yet as
noted earlier, persistent problems, such as disparities in childhood
coverage levels, low adult immunization rates, ethnic disparities in adult
immunization rates, and concerns about the quality of surveillance tools,
continue to plague the system.

Successes

The successes of the national immunization effort are most evident in
the dramatic decrease in VPD incidence in the 1990s (CDC, 1999a). Only
one case of diphtheria was reported in both 1998 and 1999 (CDC, 1999f;
information provided by CDC). Polio has been eradicated in the Western
Hemisphere, and global polio eradication is expected in this decade (infor-
mation provided by CDC).

Certain childhood and adult coverage goals have been achieved as
well. By 1996, more than 90 percent of American children aged 19 to 35
months had received the first and most critical doses in the primary series
for DTP, Haemophilus influenzae type b (Hib), polio, and measles vaccines
(NVAC, 1999a). The complete immunization of 79.2 percent of 2-year-old
children for the 4:3:1:3 series (four or more doses of DTP, three or more
doses of poliovirus, one or more dose of any measles-containing vaccine,
and three or more doses of Hib) in 1998 is another major accomplishment,
made possible by a remarkable federal–state partnership effort (CDC,
1998a), although approximately 1 million 2-year-olds still need one or
more vaccine doses to be fully immunized (NVAC, 1999a). Strides have
also been made in adult immunizations. In 1997, the national influenza
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immunization rate for adults aged 65 and older was 63 percent, up from
58 percent in 1995 (National Center for Health Statistics, 1997).

Disparities in Childhood Coverage Levels

Despite increased national coverage levels for children and substan-
tial reductions in disparities among racial and ethnic groups, disparities
still exist among and within states, as well as within major metropolitan
areas. Between 1970 and 1985, surveys of immunization coverage of pre-
school-age children revealed racial and ethnic disparities in coverage
levels that ranged as high as 26 percentage points (CDC, 1997). The most
current available NIS data (July 1998–June 1999) show disparities of 7 to
8.6 percentage points between the immunization coverage levels for non-
Hispanic white children and Hispanic and non-Hispanic black children
for the 4:3:1:3 series, and lesser disparities for individual vaccine coverage
rates among these groups (CDC, 2000e). Much of the difference in cover-
age levels among racial and ethnic groups is attributable to differences in
poverty rates among these groups. Again for the latest annual period, the
NIS documented a disparity of 9 percentage points between children
living below and those at or above the poverty level for the 4:3:1:3 immu-
nization series (CDC, 2000f). Concentrated poverty, along with the some-
what lower immunization levels for minority children, contributes to the
lower coverage levels found in large metropolitan areas.

In 1999, state coverage levels for the 4:3:1:3 series ranged from
71 percent in Arkansas to 89 percent in Vermont, Rhode Island, and Mas-
sachusetts (see Figure 2-2). Also in 1999, the coverage levels for the same
series were 57 percent in the City of Houston and 73 percent in Dallas
County, compared with 76 percent for the rest of Texas. Newark’s cover-
age level was 67 percent, 18 points lower than the rate for the rest of New
Jersey. Chicago’s rate was 70 percent in 1999, compared with 84 percent
for the rest of Illinois (CDC, 2000c) (see Table 1-5 in Chapter 1).

Serious disparities in coverage levels also exist within certain large
metropolitan areas. Several studies have demonstrated that the NIS, which
collects state and county data, is often not sensitive to small area varia-
tions, which reveal significant underimmunization among the most dis-
advantaged populations. For example:

• In Marion County, Indiana (Indianapolis), a special survey of poor
children found their coverage rate to be 53 percent as compared with an NIS
estimate of 78 percent for the county as a whole (Bates and Wolinsky, 1998).

• A special survey of children in East Los Angeles found coverage to
be 49 percent as compared with NIS data showing a coverage rate of
71 percent for the Los Angeles region (Shaheen et al., 2000).
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• A Chicago study found coverage rates of 36 percent for African
American children in general and 29 percent for African American chil-
dren in public housing, as compared with the NIS estimate of 59 percent
coverage for children countywide (Kenyon et al., 1998).

Low Adult Immunization Coverage Rates

Although the objective that 60 percent of elderly Americans receive
an influenza immunization has been met, problems in adult coverage
rates persist, especially for chronically ill working-age adults who are at
high risk for complications from influenza and pneumococcal disease.
Many have argued that a 60 percent influenza coverage rate is too low,
and the national goal has been raised to 90 percent for 2010 (Department
of Health and Human Services, 2000). Pneumococcal immunization levels
for the elderly are particularly low. Nationally, only 42 percent of non-
institutionalized adults over age 65 had ever received a pneumococcal
vaccination by 1997 (National Center for Health Statistics, 1997). Just 17
states had achieved pneumococcal immunization rates of 50 percent or
greater among elderly persons by 1997 (information provided by CDC).
In addition, noninstitutionalized high-risk adults aged 18 to 64 have
extremely low immunization rates. Data from the 1997 National Health
Interview Survey show that only 26 percent of this group had received an
influenza vaccination, and just 13 percent had received a pneumococcal
vaccination (National Center for Health Statistics, 1997).  Data on national
coverage rates for adult immunizations other than influenza and pneumo-
coccal are severely limited.

Disparities in Adult Coverage Levels

While the generally low adult immunization coverage levels are dis-
concerting, disparities in the immunization rates among ethnic popula-
tions represent an even more serious situation. In 1997, 66 percent of
white adults aged 65 and over received an influenza vaccination, com-
pared with 45 percent of black and 53 percent of Hispanic adults in the
same age group (National Center for Health Statistics, 1997). The trend is
similar for pneumococcal immunizations. As of 1997, 46 percent of elderly
whites had received a one-time pneumococcal vaccination, but only
22 percent of elderly blacks and 23 percent of elderly Hispanics. These
disparities result in communities at heightened risk for outbreaks of influ-
enza and pneumococcal disease, in addition to other VPDs. Among per-
sons aged 65 and over, influenza and pneumococcal disease were the fifth
leading cause of death for African Americans and Hispanics as well as
non-Hispanic whites. Reductions in these deaths are hindered by rela-
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tively low vaccine utilization. Because of the association of appropriate
health care with an individual’s economic status, race, and gender, access
to immunization coverage proves difficult for many racial and ethnic
minorities. For example, although rubella has been virtually eliminated
within the U.S.-born population, rubella outbreaks have occurred spo-
radically among Hispanic populations in the last 5 years as a result of
immigration from countries where rubella vaccine is not part of the child-
hood immunization schedule (information provided by CDC).

Finding 2-4. Important strides have been made in decreasing the inci-
dence of vaccine-preventable diseases and increasing the immunization
coverage levels for children and adults. However, sustained efforts are
needed to address the troublesome disparities that remain in childhood
and adult coverage levels.

ENDNOTES

1. The harmonized schedule is determined jointly by the American Academy of Pediat-
rics (AAP), the Advisory Committee on Immunization Practices (ACIP), and the American
Academy of Family Physicians (AAFP).

2. For example, researchers are experimenting with a measles, mumps, rubella, varicella
(MMRV) vaccine that will include four distinct antigens in one injection (S. Katz, Duke
University, personal communication, 1999).

3. “Other” includes community health centers, the military, hospital-based clinics, and
those who describe themselves as “other.”
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Financing Vaccine Purchase and Delivery

This chapter examines the roles of public and private programs in
financing immunization services and purchasing vaccines, which
reflect both the strengths and limitations of the nation’s health care

financing system. As is true with personal health care generally, immuni-
zation coverage policies have changed substantially over the past half-
century. Immunizations today represent a significant part of the cost of
routine health care for infants and young children. The cost of an immu-
nization reflects both the cost of the vaccine and the cost of administering
it (the health professional’s time, supplies, and overhead).1  When an indi-
vidual needs multiple vaccines over a relatively brief period of time (e.g.,
a child who has fallen behind in the routine childhood immunization
schedule and for whom a “catch-up” schedule is warranted), the cost at
the point of service can be considerable.

Immunizations are both a basic public health intervention and a per-
sonal health service, benefiting society as well as the protected individual.
In contrast with many personal health care interventions, the benefit of
immunizations to nearly all individuals is undisputed, and their cost-
effectiveness is both documented and widely recognized (Sisk et al., 1997;
Cochi et al., 1985; White et al., 1985; Huse et al., 1994; Midani et al., 1995).
An additional and relatively unique aspect of immunization services is
that, unlike many types of health care, their provision is the subject of
widely accepted, evidence-based practice guidelines for both children and
adults, promulgated and updated by CDC’s Advisory Committee on
Immunization Practices (ACIP) (see Figure 1-1 and Table 1-3 in Chapter 1).
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Despite these national consensus recommendations, however, substantial
variations in coverage and payment policies among public and private
insurers remain, a consequence of the nation’s multipayer approach to
health care.

When there were few recommended vaccines, immunizations were
financed as a public health service and were typically delivered by public
health agency personnel. Most Americans over the age of 40, for example,
can probably recall receiving polio vaccine from a public health nurse,
typically at school. As the number and cost of immunizations increased,
and as insurance expanded to cover primary and preventive services as
well as traditional insurable events, the very concept of immunizations
also evolved. Immunizations became less of a public health intervention
and became increasingly integrated into comprehensive primary health
care.

The sheer magnitude of the modern immunization effort has implica-
tions for both health care cost and quality, as well as the protection of the
public’s health. Vaccine purchase and service delivery are essential fea-
tures of the national immunization enterprise, and immunizations are
optimally provided within the context of an ongoing primary care rela-
tionship. General health care financing provided through employment-
based and other private insurance, Medicaid, the State Children’s Health
Insurance Program (SCHIP), and Medicare aids in integrating immuniza-
tions into routine health care. Yet while these private and public health
insurance programs account for the majority of immunizations provided
nationally, they do not offer the U.S. population seamless and universal
coverage. The federal Section 317 categorical grant program and state
vaccine purchase and delivery programs address residual needs created
by gaps and uncertainties in these health financing plans (see Box 3-1).

Over the past 50 years, public and private insurance initiatives at both
the federal and state levels have expanded insurance coverage for immu-
nizations among both publicly and privately insured children. In 15 states,
pediatric immunization coverage has been achieved through the estab-
lishment of universal, public vaccine purchase programs that distribute
vaccines directly to pediatric health care providers. The Vaccines for Chil-
dren (VFC) program, enacted by Congress in 1993, created a similar direct
purchase and delivery system for certain children on a nationwide basis.

Despite the fact that vaccine-preventable diseases can be spread by
and affect individuals of all ages, finance policy with regard to adult
immunization is significantly more limited and uneven. Both public and
private insurers are less likely to cover recommended immunizations for
adults, and adults are not included in universal state vaccine purchase
and distribution systems.
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BOX 3-1
Examples of Residual Needs That Require

State Vaccine Purchase

The following are examples of the types of children and adults who require
assistance for vaccines purchased with both Section 317 and state-level funds:

• Families that are eligible for either Medicaid or SCHIP but are not enrolled in
these programs.  This group includes families that are unaware of their eligibility
or are reluctant to apply for public benefits, as well as families that frequently
change residences and recent immigrants who are unfamiliar with or have not
yet completed the enrollment process.

• Children enrolled in Medicaid or SCHIP plans whose provider does not partic-
ipate in the VFC program or otherwise fails to offer reduced-cost immuniza-
tions.

• Families with insurance that does not cover vaccines (the “underinsured”).
Such families may also have income that disqualifies them for Medicaid or
SCHIP but is not sufficient to cover out-of-pocket fees for vaccine services on
a routine basis.

• Families with private insurance that lack access to vaccines because of cultural
barriers, or difficulties in scheduling appointments or establishing routine med-
ical care.

• Children who are enrolled with a private provider through a freestanding SCHIP
plan—one that is not an extension of the state’s Medicaid program.  Such
children do not qualify for VFC since they are considered “insured”;  legislation
has been proposed to reverse this policy, and clarification on this issue is
needed by HCFA.

• School-aged children who have not received vaccines required for school entry
and who need swift access to immunization services.

• Families that require ACIP-recommended vaccines not available within the
VFC or SCHIP vaccine schedule (such as rabies and meningococcal, and
tetanus for persons 7 years of age and older).

• Adolescents and young adults who lack insurance for immunizations and do
not meet their state’s age requirements for Medicaid or SCHIP or are not qual-
ified for VFC because they are older than 18.

• Adults who lack insurance for immunizations and who do not yet qualify for
Medicare coverage, particularly adults with chronic disease (such as diabetes
or chronic heart disease) who may be especially vulnerable to infectious disease.
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As with many aspects of American health care financing, it is virtually
impossible to determine with any precision the extent to which insured
persons are covered for immunizations. The nation’s multipayer insur-
ance system lacks any single cross-payer database that would provide
information on the extent of coverage for particular items or services.
Although several national probability studies are designed to measure
insurance coverage and utilization of health services, none contains suffi-
ciently detailed information to determine immunization coverage by type
of insurance.2  Even within classes of public and private insurance (e.g.,
Medicaid, SCHIP, employer-sponsored plans), insurance coverage levels
cannot be documented with accuracy, since plan sponsors (individual
state Medicaid agencies or sponsoring employers) typically have signifi-
cant discretion in formulating coverage and payment policies. Despite the
limitations of available data, however, certain trends and patterns of
coverage can be identified. The first three sections of this chapter examine
immunization coverage and payment policies under private health insur-
ance; Medicaid, SCHIP, and VFC; and Medicare. The fourth section reviews
vaccine purchase grants under Section 317, while the fifth examines state
vaccine purchase policies. The final section addresses current issues in
vaccine purchase policy.

PRIVATE INSURANCE COVERAGE OF IMMUNIZATION

In 1998, 227 million Americans had some form of public or private
health insurance. Yet more than 44 million people, one-fourth of them
children, were uninsured (see Table 3-1). As Table 3-1 shows, about three-
fourths of those with private health insurance obtain that insurance
through employer-sponsored health plans.

By 1999, 28 states had enacted laws requiring insurers to cover child-
hood immunization services to at least some degree (Freed et al., 1999).
As with any type of state insurance regulation, coverage standards vary
considerably from state to state. For example, a state law might:

• Regulate the scope of coverage, requiring that insurers cover immu-
nizations in accordance with ACIP standards or refer to the standards
endorsed by a professional society, such as the American Academy of
Pediatrics.

• Prohibit deductibles or coinsurance, resulting in what is called
“first-dollar” coverage for immunizations.

• Fashion less specific standards, simply requiring that insurers cover
“appropriate” pediatric vaccines, with decisions regarding which vac-
cines to include or the nature of any cost sharing left to the discretion of
the insurer.
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TABLE 3-1 U.S. Population Health Insurance Coverage, 1998

Population Group Number (in thousands) Percentage

All persons 271,743
Not covered 44,281 16.3
Total covered 227,462 83.7

Private 190,861 70.2
Employer-based 168,576 62.0

Government 66,087 24.3
Medicare 35,887 13.2
Medicaid 27,854 10.3
Military 8,747 3.2

All children (under 18 years of age) 72,022
Not covered 11,073 15.4
Total covered 60,949 89.6a

Private 48,627 67.5
Employer-based 45,593 63.3

Government 16,400 22.8
Medicare 325 0.5
Medicaid 14,274 19.8
Military 2,240 3.1

Poor children (under 18 years of age)b 13,467
Not covered 3,392 25.2
Total covered 10,075 74.8

Private 3,059 22.7
Employer-based 2,586 19.2

Government 7,955 59.1
Medicare 135 1.0
Medicaid 7,784 57.8
Military 223 1.7

aSome individuals have multiple sources of coverage (e.g., Medicare and private insurance,
or Medicaid and Medicare). Thus the percentages add to more than 100.
bChildren in families with incomes of less than 100 percent of the federal poverty line.

SOURCE:  Bureau of the Census, 1999.

Employers that self-insure are generally exempt from state insurance
regulation under the federal Employee Retirement Income Security Act
(ERISA).3  Approximately 50 million privately insured individuals are
covered by self-insured plans, and this limits the reach of state insurance
laws or regulations governing the coverage of pediatric vaccines (Copeland
and Pierron, 1998; Polzer, 2000).

Other federal legislation, however, prohibits employers (regardless
of whether they purchase insurance or self-insure) from reducing “cover-
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age of pediatric vaccines (as defined under [the Medicaid program]) below
the coverage . . . provided as of May 1, 1993.”4  Thus, employers that
provided any vaccine coverage as of that date must continue to provide
such coverage. This “maintenance-of-effort” provision was aimed at
preventing employer-sponsored plans from reducing coverage following
enactment of the VFC program. While the statute does not require a par-
ticular level of coverage and does not specify standards regarding
deductibles and cost sharing, it establishes some federal standards with
respect to childhood immunizations.5

There are few data available on insurance practices with respect to
immunizations. One national survey of employer-sponsored health cov-
erage reports that coverage of childhood immunizations is common, but
it does not provide detailed information about the nature of the coverage,
e.g., whether it meets the ACIP standard or whether deductibles and
copayments apply (KPMG Peat Marwick, 1998) (see Table 3-2). The results
of this survey support an estimate that 92 percent of all children covered
by employer-sponsored plans, or 42 million children, have some coverage
for immunizations.6

Researchers at The George Washington University collected data on
the immunization coverage policies of five health care companies (four
national and one regional) that suggest significant variation by type of
plan, as well as by vaccine (S. Rosenbaum, The George Washington Uni-
versity, personal communication, February 8, 2000). Consistent with the
KPMG study, the respondents indicated that coverage varies by type of
product. All five companies reported that they generally would cover

TABLE 3-2 Coverage of Pediatric Immunizations by Health Benefit
Plans Offered by Employersa

Percentage of
Employees with

Percentage of Dependent Coverage
Covered Workers for Pediatric
with Each Immunization

Type of Insurance Product Type of Productb Servicesc

Health Maintenance Organizations 28 99
Point-of-Service Plans 25 98
Fee-for-Service Plans 9 79
Preferred Provider Organization Plans 38 86

aInsurance coverage does not mean that children actually get vaccinated.
bSOURCE: Health Research and Educational Trust, 1999.
cSOURCE: KPMG Peat Marwick, 1998.
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diphtheria-tetanus-pertussis (DTP); Haemophilus influenza type b (Hib)
conjugate; hepatitis B; measles, mumps, and rubella (MMR); oral polio-
virus (OPV); and varicella. However, coverage was more variable for
other pediatric vaccines.7  Respondents did not indicate whether their
coverage was consistent with ACIP standards, nor did they report their
cost-sharing policies.

The five companies reported more limited coverage of immuniza-
tions for adults. Three reported typical coverage of rubella vaccine for
persons aged 25–65, two reported coverage of varicella for working-age
adults, and three reported coverage of tetanus and diphtheria toxoids.
Three companies reported covering influenza and pneumoccocal vaccines
for enrollees over age 65, but not for younger adults.

Capitated managed care plans may realize savings from immunizing
elderly and at-risk younger adults for influenza and pneumococcal dis-
ease, and are more likely than traditional indemnity insurance plans to
cover and actively promote these immunizations. However, no system-
atic surveys of the extent of such coverage have been conducted.

Finding 3-1. While most private health plans provide some form of immu-
nization coverage, this coverage varies by type of plan, as well as by
vaccine. Enrollment in a private plan does not guarantee that immuni-
zations will be provided as a plan benefit.

MEDICAID, VACCINES FOR CHILDREN, AND STATE
CHILDREN’S HEALTH INSURANCE PROGRAM

Medicaid and Early and Periodic Screening,
Diagnosis, and Treatment Program

Medicaid, the nation’s largest public insurance program for low-
income and medically indigent persons, covered an estimated 31 million
people in 1998, more than half of whom were children (Health Care Fi-
nancing Administration, 2000c, 2000d). An additional estimated 4.7 mil-
lion children aged 18 or younger who lacked health insurance and were
eligible for Medicaid were not enrolled in it (Selden et al., 1998).

In 1967, 2 years after its inception, Medicaid was expanded to include
comprehensive primary health care for children under age 21 through the
Early and Periodic Screening, Diagnosis, and Treatment Program
(EPSDT).8  Since then, Medicaid has been a significant source of funding
(federal and state) for immunizations, and since 1979, immunizations have
been a mandatory service for eligible children. Amendments to the Med-
icaid law in 1989 specifically codified immunizations as a mandatory
component of the Medicaid program for individuals under age 21 and
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specified coverage in accordance with ACIP standards. 9  Federal Medic-
aid policy prohibits the imposition of cost sharing for enrollees under age
18; the extent to which states impose cost sharing for immunizations in
the case of persons aged 18–21 remains uncertain. States have the option
of covering all routine and risk-related ACIP-recommended immuniza-
tions for Medicaid-enrolled adults (both elderly and nonelderly), but the
extent of state coverage for adult immunizations is not known.

Prior to VFC, Medicaid paid for both vaccines and administration
fees. Estimates of Medicaid program expenditures for immunization ser-
vices were $364 million in fiscal year (FY) 1994, the last year before imple-
mentation of VFC; $200 million of this total was federal costs, and the
remainder was state Medicaid matching costs (information provided by
CDC). In FY 1998, when VFC spending for vaccines and operational costs
was $437 million, Medicaid program expenditures—largely for adminis-
tration fees, but including some vaccines not covered by VFC—were
$127 million, $70 million of which was federal (see Table 3-3) (informa-
tion provided by CDC).

Vaccines for Children Program

In 1993 Medicaid was further amended to include the VFC program,
which is 100 percent federally financed.10  The program creates a federal
entitlement to immunization services for children aged 18 and under who
are (1) Medicaid-eligible, (2) uninsured, (3) underinsured and receiving
immunizations through a federally qualified health center (FQHC) or
rural health clinic, or (4) Native American or Alaska Native.11  Figure 3-1
displays the share of VFC spending represented by each eligibility group.
Notably, the legislation establishing the VFC program explicitly prohibits
spending on program administration except for narrowly defined opera-
tional costs associated with ordering, inventory maintenance, distribu-
tion of vaccines, and provider enrollment and coordination.12

The VFC program requires the Secretary of Health and Human Ser-
vices to negotiate vaccine purchase agreements with manufacturers. VFC
vaccines are available only when administered by “program-registered”
providers.13  In 1998, an estimated 44,000 public and private providers
were eligible to receive VFC vaccines (information provided by CDC).
The VFC legislation requires “maintenance-of-effort” by states, similar to
the maintenance-of-effort provision for employer-sponsored health plans
included in ERISA. The law provides that, as a condition of receipt of
vaccine under VFC, states must agree to maintain their insurance laws
governing immunization coverage at 1993 levels.14

The VFC program does not change the states’ basic obligation to cover
all ACIP vaccines for Medicaid children. Significant delays can occur,
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however, between the adoption of a new vaccine by ACIP and the comple-
tion of federal contract negotiations between CDC and the vaccine manu-
facturer. For example, an 11-month delay occurred between the time that
varicella vaccine was recommended by ACIP (June 1995) and the effective
date of VFC coverage (May 1996) (N. Smith, CDC, personal communica-
tion, February 10, 2000). In the absence of a VFC contract, state Medicaid
agencies must directly cover all ACIP-recommended vaccines as a basic
EPSDT service, paying commercial price for the vaccine and sharing the
cost of the purchase at the usual Medicaid matching rate. Furthermore,
since VFC covers children aged 18 and younger, states remain responsible
for the immunization of adolescents aged 18–21 who are enrolled in
Medicaid. In sum, the VFC program has reduced, but not eliminated,
states’ financial obligations with respect to coverage of immunizations for
Medicaid-enrolled children.

State Children’s Health Insurance Program

SCHIP, enacted in 1997, provides states with “child health assistance”
to extend services to “targeted low-income” children who are ineligible
for Medicaid but otherwise uninsured.15  Unlike Medicaid (including the
VFC program), which creates a federal entitlement to coverage and is
financed on an open-ended basis, SCHIP is a block grant program subject
to aggregate federal payment limits.16  The federal SCHIP allotment for-
mula is more generous than the Medicaid federal financing scheme: the
SCHIP state matching requirement is 70 percent of the state’s Medicaid
matching rate.

States have the discretion to use their annual SCHIP allotments to
expand Medicaid; create separate, freestanding children’s insurance pro-
grams; or design a combination of the two. As of January 2000, 33 states
had used their SCHIP allotments in whole or in part to establish free-
standing programs (see Table 3-4).

To the extent that states use their SCHIP allotments to expand Medic-
aid, all Medicaid coverage requirements apply. As with other Medicaid-
covered children, those whose enrollment is purchased with federal
SCHIP funds are entitled to the full EPSDT benefits, including vaccines
purchased through the VFC program.

In the case of freestanding SCHIP programs, immunizations are a
mandatory service, and coverage is set according to ACIP standards.17

However, SCHIP children enrolled in freestanding programs are not en-
titled to receive vaccines through the VFC program. States are required to
cover vaccines and their administration for children in freestanding
SCHIP programs as part of their annual federal SCHIP allotment. States
may, however, purchase these vaccines through the federal VFC contract
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TABLE 3-3 Medicaid and Vaccines for Children (VFC) Program,
FY 1994–1999 (millions of dollars)

Program FY 1994a FY 1994 FY 1995 FY 1995 FY 1996 FY 1996
Enactedb Actualc Enacted Actual Enacted Actual

VFC Program
Vaccine purchase 20.9 20.9 412.0 213.8 349.3 254.9
Operations 3.8 3.8 45.3 29.8 24.7 24.7
Total 24.7 24.7 457.3 243.6 374.0 279.6

Medicaid 200.0 140.0 140.0 60.0 60.0

TOTAL 224.7 597.3 383.6 434.0 339.6

aIn FY 1994, $80 million was awarded for phase 1 operations and vaccine purchase.
bThe enacted level is the amount requested in the president’s budget.
cActual expenditures.

57%

36%

5%

2%

Medicaid-eligible

Uninsured

Underinsured 
in FQHC 

American Indian/
Alaska Native

FIGURE 3-1 Children receiving VFC vaccines by eligibility category, calendar
year 2000 (estimated). SOURCE: Information provided by CDC.
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dProjection.

SOURCE: Information provided by CDC.

FY 1997 FY 1997 FY 1998 FY 1998 FY 1999 FY 1999 FY 2000
Enacted Actual Enacted Actual Enacted Actual Estimate

498.6 351.0 408.5 388.6 526.9 434.9 504.2d

25.4 24.7 28.6 29.6 39.4 32.6 40.9d

524.0 375.7 437.1 418.2 566.3 467.5 545.1

65.0 65.0 70.0 70.0 75.0d 75.0d 80.0d

589.0 440.7 507.1 488.2 641.3 542.5 625.0

TABLE  3-4 State Children’s Health Insurance Programs, 2000a

Type of Program Number of States

Medicaid Expansion Only 18 plus District of Columbia
(16 operational for full year)

Separate SCHIP 15 (7 operational for full year)

Combination Program 18 (Medicaid expansion portion
operational for full year in 16 states;
separate programs operational in 9 states)

aOf the 33 states with some form of separate SCHIP, 23 offer 12 months of continuous
eligibility in their separate programs; 15 states provide 12-month continuous coverage to
children enrolled in Medicaid.

SOURCE:  Health Care Financing Administration, 2000b.

(Richardson and Orenstein, 1999). Thus states with freestanding SCHIP
programs maintain some level of financial exposure for the cost of immu-
nization services.

Figure 3-2 shows the combined potential reach of Medicaid, the VFC
program, and SCHIP. Assuming full coverage of all eligible children,
Medicaid and SCHIP would reach about one-third of all American chil-
dren aged 18 and under.18  The addition of VFC entitlement for non-
Medicaid children increases by another 6 million the number of children
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55%

6%

2.60%

1.40%

Privately insured 
and covered for 
immunizations

Privately insured 
and not covered for 

immunizations 
5%

Medicaid-enrolled 
22%

Medicaid-eligible 
and not enrolled

SCHIP-enrolled

SCHIP-eligible 
and not enrolled

Uninsured, not eligible 
for Medicaid or SCHIP

8%

76 million children under age 19, 1998

FIGURE 3-2 U.S. children’s insurance coverage for immunizations. SOURCES:
Medical Expenditure Panel Survey estimates of those Medicaid-eligible and
enrolled, and SCHIP-eligible (Agency for Healthcare Research and Quality, 1996);
SCHIP enrollment (Health Care Financing Administration, 1999b); U.S. Bureau of
the Census 1998 population estimates; private insurance coverage for immuniza-
tions (KPMG Peat Marwick, 1998).

entitled to vaccine coverage as a matter of federal law.19  Thus as of 1999,
federal policies allowed for the potential coverage of roughly 30 million
children for immunization services.

SCHIP enrollment had reached a total of almost 2 million children by
September 30, 1999, double the number covered in the first full year of the
program, calendar year 1998 (Health Care Financing Administration
[HCFA], 1999b). States have streamlined applications for SCHIP and in-
creased outreach efforts. An additional 600,000 to 1.1 million children are
eligible for SCHIP but not covered, according to projections based on the
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Medical Expenditure Panel Survey (Selden et al., 1999). In some states,
Medicaid enrollment has increased as a result of SCHIP outreach efforts
(HCFA, 1999a). Finally, 23 states offer 12-month continuous eligibility in
their separate SCHIP programs, as do 15 states for Medicaid (HCFA,
1999a). This longer minimum eligibility period should improve the conti-
nuity of primary care, including immunizations, received by enrolled
children. Table 3-5 summarizes federal coverage policies for children
under Medicaid, VFC, and SCHIP.

Enrollment in Medicaid in particular remains below the potential
reach of the program, however, with 22 percent of all eligible children
(4.7 million out of 21.2 million) not enrolled (Selden et al., 1998). This
underenrollment appears to be the result of many factors, ranging from a
lack of awareness of programs on the part of families to systemic barriers
that make enrollment difficult (Ellwood, 1999).

Managed Care and Medicaid, VFC, and SCHIP

In 1998, all but four states mandated enrollment in managed care by
some or all Medicaid beneficiaries as a condition of coverage for at least a
portion of Medicaid benefits (information provided by HCFA). As of 1998,
16.6 million Medicaid enrollees (54 percent of the total), were enrolled in
some form of managed care arrangement, a more than three-fold increase
in Medicaid managed care enrollment since just 1993 (information pro-
vided by HCFA).

Freestanding SCHIP programs often involve managed care arrange-
ments, with providers or provider groups, such as independent practice
associations, being “at risk” for the services used by their enrollees.
Because children enrolled in freestanding SCHIP programs are “insured”
and therefore not eligible for VFC vaccines, the capitation rates paid to
SCHIP plans ostensibly cover both the cost of purchasing required vac-
cines and the cost of administering them, unless the state makes other
arrangements (see Box 3-2). In California, a state with a combination
SCHIP program, some providers argue that the capitation rates in the
freestanding SCHIP plans are set too low to compensate them for vaccine
purchases, and some capitated providers have referred patients to public
health clinics to receive free vaccinations (Fairbrother et al., forthcoming).

States that require beneficiaries to enroll in a managed care plan may
require these plans to provide additional benefits and services not nor-
mally offered to Medicaid beneficiaries receiving care in the fee-for-service
system.20  Thus even if immunizations were not otherwise covered for
adults, a state Medicaid agency could specify such coverage in its man-
aged care service agreements.

Very limited information is available on the extent of adult immuni-
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TABLE  3-5 Federal Immunization Coverage Policies for Children
Under Medicaid, Vaccines for Children (VFC), and State Children’s
Health Insurance Programs (SCHIP)

Program Eligibilitya Federal Financing

Medicaid Children up to age 6: 133% FPLb 50–78%

Children aged 6–18: 100% FPL
(through age 21 in the EPSDTc

program)

State option to cover additional
children up to state-defined
eligibility levels

VFC Children aged 0-18 who are:
Medicaid-eligible 100%
Uninsured 100%
Native American /Alaska Native 100%
Underinsured Only if vaccinated at FQHCsd

SCHIP State sets level using Medicaid Enhanced FFPe

(Medicaid) coverage flexibility (65–85%)

SCHIP Children with incomes above Enhanced FFP
(freestanding) Medicaid but < 50% over Medicaid (65–85%)

eligibility levels who are uninsured
and ineligible for Medicaid

aThe Advisory Committee on Immunization Practices establishes general vaccine schedule
recommendations and then prepares a separate resolution for coverage through the VFC
Program. CDC publishes the recommendations and negotiates a vaccine contract(s).  Funds
are awarded to the states, and the vaccine is purchased and supplied by the states to health
care providers.
bFederal poverty level.
cEarly and Periodic Screening, Diagnosis, and Treatment Program.
dFederally qualified health center.
eFederal financial participation.

SOURCE: Health Care Financing Administration, 2000c.

zation coverage under Medicaid managed care. A study of contracts
between state Medicaid agencies and managed care organizations furnish-
ing comprehensive services revealed that 19 standard contracts in effect
as of January 1998 specified coverage of immunizations for adults
(Rosenbaum et al., 1998). All contracts specified coverage of childhood
immunizations, although the nature of the specifications ranged from
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language that paralleled federal requirements (e.g., coverage at the ACIP
level) to broader specifications.

Finding 3-2. Medicaid, VFC, and SCHIP are important components of
the national immunization effort, with the potential to finance immuni-
zations for more than one-third of the nation’s children. Yet eligibility
for any of these programs does not guarantee enrollment, and enrollment
does not guarantee the receipt of up-to-date immunizations. Medicaid
eligibility is determined monthly in most states, and discontinuities in
coverage interfere with timely immunization. SCHIP has expanded
access to primary health care, including immunizations, for a growing
number of uninsured children. However, the administrative require-
ments of this program have added new complexities to vaccine purchase
and delivery that require additional oversight, monitoring, and compli-
ance activities on the part of state public health agencies. Because of the
scale of the VFC program and the narrow statutory definition of admin-
istrative costs for that program, states must draw upon Section 317
grants and state revenues to implement the VFC effort fully in public
and private health care settings.

BOX 3-2
New Jersey: Carving the Vaccine

Administration Fee Out of Capitation Rates

New Jersey has designed “NJ KidCare,” its mixed-model SCHIP, to be as
seamless as possible, from both the providers’ and the patients’ point of view,
across its Medicaid expansion program and three additional freestanding plans.
Immunization payment policy is the same for all children in either Medicaid or NJ
KidCare. Children in Medicaid receive vaccines from VFC. The state uses a portion
of its state SCHIP contribution to purchase vaccines at the CDC contract price for
distribution to all physicians in the three freestanding SCHIP plans. Thus physicians
receive vaccines up front for all children in state-sponsored insurance programs.

Physicians in New Jersey participate in Medicaid/SCHIP largely through the six
managed care organizations (MCOs) with which the state contracts. Instead of
allowing these MCOs to capitate primary care providers for the provision of immu-
nizations to their pediatric patients, New Jersey has negotiated with them to “pass
through” the state’s vaccine administration fee of $11.50, which the state built into
the MCOs’ actuarially-based capitation payments. To receive this fee, providers
must send the MCO a notice of the immunization, essentially a bill for rendering
the service. Not only does the payment encourage providers to immunize, but it
also improves the reporting and documentation of immunizations delivered for the
MCOs, which can build their HEDIS reports from these notices.
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MEDICARE

Medicare is a completely federal social insurance program that entitles
eligible persons to coverage for a defined set of benefits, including certain
immunizations.21  All Medicare-eligible individuals enrolled in Part B of
the program, whether entitled to coverage on the basis of age, disability,
or coverage for end-stage renal disease (ESRD), are entitled to immuniza-
tions for influenza and pneumococcal disease, as well as for hepatitis B if
determined to be at risk for that disease. Since the original 1965 Medicare
statute excluded coverage of all preventive services, other vaccines or
inoculations are excluded as “preventive immunizations” unless directly
related to the treatment of an injury or direct exposure to diseases or
conditions.22  Pneumococcal and influenza immunizations are covered by
Medicare without deductible and coinsurance.

In 1998, 32.3 million persons aged 65 and older were covered by
Medicare Part B. An additional 5 million persons under age 65 were
covered as disabled or ESRD beneficiaries. Originally designed in 1965 as
a health insurance program to cover the expenses of acute and rehabilita-
tive medical care, Medicare explicitly excluded coverage of preventive
services until Congress authorized the coverage of pneumococcal vaccine
in 1981. In 1984, hepatitis B vaccine was covered for ESRD patients, and it
is now covered for any beneficiaries who are at risk of the disease. Annual
influenza immunizations were added to Medicare benefits in 1993, follow-
ing a 4-year demonstration program. In 1994, the first full year in which
both influenza and pneumococcal vaccines were covered, Medicare spent
an estimated $100 million on the vaccines and their administration (Gen-
eral Accounting Office, 1995b). In 1998, Medicare paid providers $87 mil-
lion for influenza immunizations, $27 million for pneumococcal immuni-
zations, and $800,000 for hepatitis B immunizations (information provided
by HCFA).

Medicare began paying providers a separate fee for vaccine adminis-
tration as a uniform national policy in 1993. Prior to that time, payment
for immunizations was inconsistent among Medicare administrative areas,
and sometimes only the cost of the vaccine was reimbursed. As for other
physician service payments, Medicare’s vaccine administration payment
rates vary geographically.23  For the year 2000, vaccine administration
fees range from a low of $3.95 in Mississippi to a high of $5.38 in New York
City, with a national average of $4.39 (information provided by HCFA).

Some have argued that Medicare administration fees are too low to
compensate physicians adequately for the costs of storing and adminis-
tering vaccines, and that these low fees contribute to low immunization
coverage rates among beneficiaries (Poland and Miller, 2000). However,
other factors contribute to low influenza and pneumococcal coverage rates
for the elderly, including provider practices and knowledge, and patients’
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beliefs about and understanding of the relative risks and benefits of immu-
nization for these diseases. Coverage of persons aged 65 and older for
influenza vaccine climbed steadily during the past decade, from 42 per-
cent in 1991 to 63 percent in 1997 (see Table 3-6). The cumulative (ever
vaccinated) coverage levels for pneumococcal vaccine for the elderly
between 1991 and 1997 doubled from 21 to 42 percent (see Table 3-6). Yet
racial and ethnic disparities in immunization rates for the elderly have
persisted. In 1997, the influenza immunization rate for elderly blacks was
just two-thirds that for whites (45 as compared with 66 percent), and the
pneumococcal immunization rate for both blacks and Hispanics was half
that for whites (22–23 percent as compared with 46 percent). For non-
institutionalized high-risk adults aged 18–64 (often those with chronic
illness such as heart and lung disease or diabetes), coverage rates in 1997
for influenza vaccine were 47 percent for those with Medicare (disabled
or ESRD beneficiaries), 29 percent for those with private insurance, and
14 percent for those without insurance. Pneumococcal vaccine coverage
rates for high-risk adults aged 18–64 were 28 percent for those with Medi-
care, 12 percent for those with private insurance, and 10 percent for those
without insurance (see Table 3-6).

The number of adults aged 18–65 who are at high risk of complica-
tions from influenza and pneumococcal disease, for whom immunization
is strongly recommended, is roughly 26 million (11 percent of those aged
18–44 and 24 percent of those aged 45–64 have chronic conditions that put
them at risk) (Singleton et al., forthcoming). Of these, about one-fifth, or
5 million high-risk nonelderly adults, lack health insurance, and thus
have no coverage for these immunizations. As noted earlier, there is very
little information on the extent to which private health plans cover adult
immunizations. Although the extent of the high-risk population facing
financial barriers to receiving immunizations cannot be estimated pre-
cisely, the number is likely to be substantially greater than the 5 million
who are completely uninsured (see Box 3-3).

As with Medicaid managed care, Medicare beneficiaries enrolled in
Medicare+Choice plans may qualify for additional benefits, including all
routine or recommended immunizations. As of February 2000, 6.8 million
Medicare beneficiaries were enrolled in prepaid managed care plans—
almost five times as many as were enrolled in l991 (information provided
by HCFA).24  With increasing numbers of Medicare beneficiaries enrolled
in managed care, the program costs for immunizations cannot be deter-
mined separately, nor can immunization coverage levels be estimated
from billing records, as such records are not available for prepaid plan
enrollees. Adult influenza coverage levels are currently a Health Plan
Employer Data and Information Set (HEDIS)-reported measure, however,
and pneumococcal coverage levels may be added in the near future (Poland
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BOX 3-3
Calculating the Size of the Adult Population That Relies on

State-Purchased Vaccines

No national survey data are available on which to base estimates of the number
of privately insured adults between the ages of 18 and 65 who have coverage for
immunizations. Consequently, the following estimate of the demand for pneumo-
coccal and influenza vaccines from public health departments is based only on
estimates of the uninsured working-age adult population, and does not reflect any
low-income underinsured adults, who also may depend on public clinics for free
immunizations.

ACIP recommends immunization against pneumococcal disease and influenza
for adults under age 65 with heart disease, chronic respiratory system conditions,
and diabetes, and influenza vaccine for all those age 50 and older. An estimated
11 percent of the population aged 18 through 49 have these conditions, as do an
estimated 24 percent of the population aged 50 through 64 (Singleton et al., forth-
coming). Applying these risk rates to 26.6 million uninsured adults aged 18 through
49 and 6.2 million uninsured adults aged 50 through 64, respectively, yields a total
of 4.4 million at-risk working age adults without health insurance. Adding in all
other uninsured persons (those without these chronic conditions) between ages 50
and 65 would double the demand for annual influenza immunizations to 9 million
uninsured persons.

The public purchase price of influenza vaccine is $2.15 per dose.  The annual
cost of purchasing vaccines for the groups for which immunization is recommended
by ACIP who are uninsured and aged 18 through 64 is thus $19 million. The public
purchase price for pneumococcal vaccine is $5.50.  The one-time cost of immuniz-
ing the 4.4 million at-risk uninsured adults is thus about $24.2 million.

and Miller, 2000). Health plans’ internal tracking and reporting systems
for immunizations become more important for population surveillance as
less information can be gleaned from third-party billing records.

Finding 3-3. The Medicare program has become the single most impor-
tant source of financing and service delivery for adult immunization
efforts over the past decade, and coverage rates for influenza and
pneumococcal vaccines have shown significant increases during this
period. Yet these coverage levels remain far below recommended levels,
especially for racial and ethnic minorities.

SECTION 317 VACCINE PURCHASE GRANTS

Prior to the implementation of VFC in 1994, Section 317 was the major
source of support for public vaccine purchase. Historically, the program’s
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emphasis has been on pediatric immunization, but use of Section 317
funds for adolescents and adults has been permitted since 1994. Section
317 currently supports 64 state, territorial, and municipal health agency
immunization programs. These funds enable grantees to purchase vac-
cines and ensure that other basic functions of an immunization program
are carried out.

The Section 317 program supports national-level and centrally oper-
ated CDC programs, as well as state grants. Under the category of pro-
gram operations, CDC develops national goals, plans and assesses strate-
gies for reaching these goals, negotiates consolidated vaccine purchase
contracts, provides surveillance of vaccine-preventable diseases and tech-
nical assistance to state and local health agencies, and conducts vaccine
safety activities. CDC also engages in international eradication efforts
targeting polio, measles, and other vaccine-preventable diseases, which
account for a growing share of Section 317 funding.

Section 317’s discretionary grants to states take two forms: (1) Direct
Assistance (DA), which amounts to a line of credit with CDC for the
purchase of vaccines as needed, salaries of federal public health personnel
who work within state agencies, and support for immunization registries,
and (2) Financial Assistance (FA), which the states may use for program-
matic activities such as outreach, disease surveillance and outbreak con-
trol, professional and public education, and immunization assessment.
Legislative history clearly reflects that the 317 program was intended to
supplement state and local immunization efforts; grantees are specifically
prohibited from using federal grant funds to replace existing state spend-
ing on immunization programs.

The level of funding for the Section 317 program is set through annual
federal appropriations, and both the total appropriation and the distribu-
tion of awards among the states and local grantees are discretionary. The
total appropriation is determined by Congress and the individual grant
amounts by CDC. Unlike two other major state grant programs that focus
on child health—the Maternal and Child Health Services Block Grant and
SCHIP—Section 317 awards involve no federal formula and require no
financial matching of federal grants with state funds.

Historically, CDC’s annual budget request for the Section 317 pro-
gram has tracked the level of funds appropriated in the previous year.
Although it is not an explicit program standard, by the early 1990s CDC
had articulated Section 317’s programmatic responsibility as the financ-
ing of vaccines for roughly half of all children served in the public sector
(Kelley et al., 1993). Those children dependent on the public sector for
immunizations were estimated to comprise 25 to 30 percent of the national
birth cohort, just slightly less than the fraction estimated for the initial
polio vaccine program in the 1950s. States and localities were expected to
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finance immunizations for the remaining half of the children dependent
on public-sector services, roughly 12 to 15 percent of their annual birth
cohort.

The programmatic objectives of the National Immunization Program
administered by CDC are described as follows:

A goal of the Immunization Grant Program has always been to help
ensure that the Nation’s citizens have access to and receive all appropri-
ate, routinely recommended vaccines. Throughout the existence of the
Program, vaccines for use in the public sector have been purchased with
a combination of Federal, State and local funds . . . . overall, the 317
program purchased 50–60 percent of vaccines used in the public sector
[prior to VFC]. However, CDC never intentionally established a “goal”
of purchasing 50–60 percent of the public sector need. This proportion
was arrived at through a combination of circumstances, including what
States were able to contribute, which vaccines the 317 funds were buying
(usually the higher-priced and newer products), and available appropri-
ations (information provided by CDC).

In the early years of the program, Section 317 grants for vaccine pur-
chase (DA) and program administration (FA) were roughly equivalent. Over
time, however, as vaccine costs rose and the schedule of recommended
vaccines increased, vaccine purchase accounted for a higher proportion of
total funds received (Kelley et al., 1993). This balance within the Section 317
program shifted once again after the VFC program became operational in
October 1994 and relieved many of the demands on states’ 317 DA grants
for pediatric vaccines (see Figures 1-3, 3-3, 3-4, and Appendix F).

Since 1994, at the direction of the Senate Appropriations Committee,
CDC has reserved $33 million in FA funds each year for incentive awards
to grantees with the highest immunization coverage rates, as measured
by the National Immunization Survey (NIS) for 2-year-olds who are up to
date with the 4:3:1 immunization series (four DTP, three polio, and one
measles). Variable bonuses are available on a per child basis, according to
the grantee’s completion rate. As the FA grants have declined over the
past 5 years, these incentive funds have become an increasingly larger
proportion of overall infrastructure funding, representing 28 percent of
new FA funds awarded in 1998.

Finding 3-4. The Section 317 vaccine purchase program allows states to
purchase vaccines for administration to disadvantaged populations in a
timely manner and to avoid missed opportunities when no other cover-
age is available to support immunization services. Section 317 infra-
structure grants also provide funds for service delivery in the public
health sector, and afford state immunization programs swift access to
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FIGURE 3-3 Section 317 Direct Assistance and Financial Assistance expenditures
by grantees, 1990–1998. SOURCE: Information provided by CDC.

newly licensed vaccines at reduced cost. As of January 2000, VFC had
become the primary source of funding for public vaccine purchase. How-
ever, states continue to use Section 317 funds to address residual needs
as part of their safety net role. The dynamics of how states identify and
respond to these needs, using federal or state funds, are not well charac-
terized in the research literature.

STATE VACCINE PURCHASE

When immunizations were limited in number and furnished as a
nominal-cost public health benefit, the issue of immunization financing
was not significant. As the scope of required immunizations has grown
and costs have increased, however, serious tensions have emerged that
warrant greater scrutiny. Prior to VFC, private health plans and families
paid for most of the immunizations provided in private health care set-
tings, although some private providers immunized children covered by
Medicaid. Families that were uninsured or underinsured generally received
their immunizations in public health clinics, financed by state revenues
and Section 317 funds.
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FIGURE 3-4 Total Section 317 Direct Assistance awards, expenditures, and bal-
ances, 1990–1999. aEstimated. SOURCE: Information provided by CDC.

Today, the purchase of childhood vaccines is a major component of
all state immunization programs. The relative contribution of VFC, Sec-
tion 317, and state revenues to public vaccine purchase depends on the
level of each state’s needs, as well as the particular constellation of immu-
nization financing policies and service-delivery mechanisms (see Box 3-4).
States are highly variable in the extent to which they use state revenues
for vaccine purchase. Estimating the state-funded share of publicly pur-
chased vaccines in each state from records of expenditures for all vaccines
purchased under federal discounted price contracts yields the following
results:

• 24 states plus the District of Columbia provide less than 10 percent
of publicly purchased vaccines in their jurisdiction,

• 16 states contribute between 10 and 30 percent of publicly pur-
chased vaccines, and

• 10 states contribute 30 percent or more of all publicly purchased
vaccines.
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BOX 3-4
Calculating the Size of the Child Population That

Relies on State-Purchased Vaccines

Almost 600,000 children (15 percent) among the annual birth cohort of
3.88 million children in the United States lack health insurance, and an additional
1.2 million (31 percent) are enrolled in Medicaid plans.1 The committee esti-
mates that the majority within this combined national population of 1.8 million
infants (80 percent, or 1.44 million) are served by public and private health care
providers that rely on VFC vaccines or SCHIP funds to serve their patients. This
calculation leaves a residual need for the population of at-risk children (20 per-
cent of 1.8 million, or 360,000 infants) who for some reason are not identified as
VFC-eligible, or who otherwise depend on vaccines provided by local health clin-
ics that are commonly purchased with Section 317 or state funds.2

An additional group of children (the “underinsured”) are enrolled in private
health plans that lack coverage for vaccines. An estimated 8 percent of families
with private health insurance do not have coverage for childhood immunizations
(KPMG Peat Marwick, 1998). Their providers often refer them to local health clinics
if they cannot cover vaccine costs out-of-pocket, but these children are not eligible
for VFC, unless seen in federally qualified health centers, because they are in-
sured. This population is estimated to represent between 4 and 5 percent of the
annual birth cohort, or 170,000 infants.

The combination of 360,000 children who are eligible for but do not have ac-
cess to the VFC/SCHIP programs and the 170,000 children who have private in-
surance but lack vaccine coverage totals 530,000 children (about 14 percent of the
annual U.S. birth cohort) who rely on Section 317 or state-purchased vaccines for
their immunization needs. This is one component of the safety net population com-
monly served by public health clinics. Other components include recent immigrants
who have not yet met residency requirements that qualify them for Medicaid or
SCHIP assistance, and adults aged 18 to 65 who do not have access to vaccines
(see Box 3-3).

Immunization costs for children in the first 2 years of life are estimated at $400
(including $175 for vaccine purchase at federal contract rates [and not including
pneumococcal conjugate], plus $225 in vaccine administration fees [$15 times 15
antigens]). Multiplying this $400 total immunization cost times the estimated
530,000 residual needs population derived above generates a total annual require-
ment of $212 million for early childhood vaccines alone.

Special note: An additional population that may be served by public health
clinics deserves consideration in this discussion. In many communities, children
who are enrolled in a Medicaid or SCHIP managed care plan request immuniza-
tions from their local public health clinics either because they have difficulty sched-
uling appointments with their own providers, because their providers are not partic-
ipating in the VFC program, because they are responding to certain local outreach
initiatives, or because of other special circumstances. However, the managed care
plans in most states are priced to include the cost of purchasing and administering
vaccines within the early childhood schedule. Several states and communities
have successfully negotiated contracts that allow their public health clinics to bill

continued
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the client’s plan for immunization services provided in the clinical setting. This
integration of public health and health financing is important because it reduces
missed opportunities for immunization and allows the cost of immunizations to be
charged to those who are responsible for the care of public program beneficiaries.

1This estimate of Medicaid enrollment for children from birth to age 2 is the
midpoint between the proportion of children under age 6 (24 percent) who are
covered by Medicaid (U.S. Bureau of the Census, 1999) and the proportion of
newborns (38 percent) who are covered by Medicaid (Annie E. Casey Foundation,
1999).

2This estimate varies by community. In Detroit, for example, health providers
indicated that perhaps 50 percent of the children seen in public health clinics were
eligible for Medicaid or SCHIP assistance. However, these children did not have
access to primary care services because Medicaid managed care contracting in
their area was oversubscribed and underfinanced.

Nationally, state vaccine purchases account for 12 percent of all expendi-
tures under the federal contract; VFC accounts for 65 percent, and Section
317 for 22 percent (information provided by CDC).

Since the inception of VFC, state approaches to vaccine purchase and
immunization delivery have fit one of three models: VFC only, enhanced
VFC, or universal purchase (see Table 3-7).

VFC Only

The VFC program provides federally purchased vaccine for all eligible
children (Medicaid enrollees aged 18 and younger, uninsured children,
Native American children) at participating public and private sites.
Underinsured children may receive VFC vaccine at federally qualified
health centers (FQHCs) and rural clinics only. In 19 states, all children,
including those not eligible for VFC, may receive state-supplied vaccines
at public clinics. Section 317 and state revenues pay for the vaccines
administered in public settings to children who do not qualify for VFC
(information provided by CDC).

BOX 3-4 Continued
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TABLE  3-7 Vaccine Supply Policy, January 2000

VFC Onlya Enhanced VFCb Universal Purchasec

Alabama Arizona Alaska
Arkansas District of Columbia Connecticut
California Florida Idaho
Colorado Georgia Maine
Delaware Hawaii Massachusetts
Indiana Illinois Nevada
Iowa Maryland New Hampshire
Kansas Michigan New Mexico
Kentucky Minnesota North Carolina
Louisiana Mississippi North Dakota
Missouri Montana Rhode Island
New Jerseyd Nebraska South Dakota
Ohio New York Vermont
Oregon Oklahoma Washington
Pennsylvania South Carolina Wyoming
Tennessee Texas
Virginia Utah
West Virginia
Wisconsin

Total 19   17 15

aThese states provide publicly purchased vaccine to private health care providers only for
Vaccines for Children eligibles.
bThese states provide publicly purchased vaccine to all health care providers for both the
Vaccines for Children and underinsured populations.  “Underinsured” is defined as those
who have health insurance that does not include immunizations as a covered benefit.
cA universal purchase state offers all vaccines recommended by the Advisory Committee
on Immunization Practices to all health care providers to serve all patients, including those
who are fully insured.
dThe Vaccines for Children program was implemented in the private sector on January 1,
1999.

SOURCE:  CDC, 1998c.

Enhanced VFC

States with enhanced VFC programs are like those described above,
but in addition, state-supplied vaccines are made available to participat-
ing private providers for administration to underinsured children, com-
parable to the VFC policy for underinsured children served in FQHCs. In
this case, Section 317 funds vaccines for non-VFC-eligible children served
in public settings, and state revenues fund vaccines for underinsured
children seen in the private sector. Sixteen states and the District of
Columbia have enhanced VFC programs (information provided by CDC).
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Universal Purchase

Universal purchase states supply vaccine for all children in the state,
regardless of whether administration takes place in public clinics or par-
ticipating private provider sites. VFC thus becomes one source of funding
within a vaccine purchasing system for which all children are eligible,
regardless of their insurance status. The 15 states with universal purchase
programs, all of which were in existence prior to VFC, commit the highest
level of state resources to vaccine purchase and to immunization pro-
grams overall (information provided by CDC), although not all universal
purchase states buy all recommended vaccines.

ISSUES IN VACCINE PURCHASE

Generally, the introduction of VFC resulted in savings to states, as
funding for the purchase of vaccines for most Medicaid-enrolled children
could be shifted from the state to the federal level. The extent of those
savings depended on several variables, include the following:

• the extent of Medicaid enrollment,
• the prices Medicaid paid for vaccines prior to VFC, and
• whether states required Medicaid providers to enroll in VFC or

discontinued reimbursing providers for privately purchased vaccine.

The way states used these Medicaid savings was highly variable. In
response to the 1999 IOM state survey, 25 states said that Medicaid pay-
ment levels for vaccine administration or other pediatric care had
increased, but only 4 states identified those increases as being related to
savings from VFC (in one state, for example, the vaccine administration
fee increased because the state Medicaid agency misinterpreted HCFA’s
maximum allowable reimbursement as the minimum). Three states said
these savings were used in other ways, such as increasing support for
local health departments or purchasing vaccine for groups not covered by
VFC. In most states, however, VFC-related savings did not accrue directly
to the immunization program.

With Section 317 funds becoming increasingly limited, some states
have restricted the availability of vaccine in public clinics. For example,
for non-VFC-eligible children, a vaccine may not be available or may be
restricted to certain age groups. In some states, public clinics are now
required to check insurance status and refer children back to their private
provider if they are not VFC- or 317-eligible. Though many states still
adhere to the policy that free vaccines are available in the public sector to
all children, practices in several urban areas suggest that some states have
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qualified their distribution of free vaccines by placing greater emphasis
on eligibility criteria. States that have tightened their screening and
referral procedures have encountered some resistance from local health
departments.

The intent of VFC was to eliminate a two-tiered system of care, in
which poor children were precluded by cost from receiving immuniza-
tions in their medical homes. Yet a growing rift between VCF-eligible and
-ineligible children has developed in many states. Recent additions to the
primary immunization schedule—varicella, hepatitis A, the now rescinded
rotavirus, and the new pneumococcal conjugate vaccine for infants—are
relatively expensive vaccines. The recommended switch from OPV to
inactivated polio vaccine also carries increased costs. Many states have
faced difficult decisions regarding vaccine purchase for non-VFC chil-
dren:

Issuance of new or expanded ACIP recommendations is one of our big-
gest problems. Every time a vaccine is added as an entitlement on VFC,
we have to make sure that we don’t end up with different classes of
children with different levels of protection; that means trying to come
up with funding for that new vaccine for non-VFC children. The new
recommendation doesn’t necessarily come along with extra 317 funds,
and it doesn’t come with infrastructure funds that are needed to deliver
the new vaccine and keep the records. It’s a constant juggling act to fund
vaccines (Freed et al., 1999).

The problem is most pronounced for universal purchase states:

When the ACIP makes a recommendation for a new vaccine and they
include it in the VFC program, then they are in effect pushing and con-
trolling state budgets for universal purchase states. They do not take
into consideration some very specific situations that exist for states. If
our state was to lose universal status, it would have a very negative
impact. We don’t have a lot of managed care, and most fee-for-service
insurance does not cover immunizations. In many ways, we’re stuck
between a rock and a hard place: even though universal status is costing
more, it would be a real detriment to lose it. . . .

We have local health departments that are reluctant to provide the vac-
cine to VFC kids if they can’t do it for everybody. Our philosophy has
been to push for the VFC kids to get vaccinated, because very often they
are at higher risk for disease complications. We tell local health depart-
ments that they are able to vaccinate half the kids and they should do it.
That doesn’t necessarily translate into universal acceptance of this policy
at the local level (Freed et al., 1999).

The significant cost of immunizations may create point-of-service bar-
riers to immunizations among both uninsured and underinsured children
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and adults. In the case of uninsured children and a small number of
underinsured children, federal policy provides a guarantee of coverage
under the VFC program for ACIP-recommended immunizations, once a
federal vaccine purchase contract has been completed. In addition, as
noted earlier, 15 states have established universal purchase programs that
provide access to free vaccine regardless of insurance coverage; however,
these programs are limited to children.

Finding 3-5. Complex eligibility criteria and coverage conditions for the
multiple federal and state programs supporting vaccine purchase and
delivery have left gaps and omissions in the financial coverage of immu-
nizations for children and adults. States respond to these residual needs
by continuing to provide free vaccines in public health clinics, financed
by a combination of Section 317 funds and state revenues.

Finding 3-6. The broad mission and general standards of service associ-
ated with the Section 317 program result in some overlap with more
tightly constructed federal programs (such as VFC and SCHIP), but the
amount of overlap is not large, and it should be seen as complementary
rather than duplicative. The overlap allows the states to bridge coverage
gaps, respond to timely needs, and advance the national goal of prevent-
ing disease through immunization.

SUMMING UP

VFC and SCHIP provide federal support for the purchase of vaccines
for increasing numbers of disadvantaged children. However, residual
needs remain, causing states to continue to rely on Section 317 vaccine
purchase grants to serve at-risk children and adults who are ineligible for
other federally supported vaccines. The scope of these residual needs
varies among the states, depending on Medicaid eligibility and private
health plan participation in meeting the health needs of low-income families.

The following specific factors contribute to the scale of residual needs
within each state:

• The eligibility requirements for VFC are more restrictive than those
for Section 317 funds. Underinsured families that cannot afford to pay for
vaccines or the administration fees charged by private practitioners may
be ineligible for VFC but still seek vaccines from a local public health
clinic.

• Families enrolled in Medicaid or SCHIP may encounter delays in
service or other access barriers in seeking care from private providers and
thus return to public clinics for timely immunizations. The latter encoun-
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ters are especially important to meet school entry requirements for young
children and to address the health needs of recent immigrants.

• The appearance of new vaccines offering valuable and long-
awaited protection from additional infectious diseases has caused states
to draw on Section 317 funds during transitional periods. This situation
occurred, for example, during the 11-month period after ACIP recom-
mended the varicella vaccine and before a federal purchase contract was
negotiated.

States vary in the way they respond to their residual needs. A few
states rely solely on federal support, since all of the vaccines provided
through their public health clinics are financed by Section 317. Others
have used state revenues to purchase additional vaccines to meet their
residual needs. States have broad discretion in determining whether to
use state or federal funds to purchase vaccines, hire staff, or support
contractual efforts. Some states use internal funds for personnel and thus
rely more heavily on federal vaccine purchases; others draw on federal
employees where possible to staff their immunization programs, and
reserve their own funds for vaccine purchases and other programmatic
needs.

State investments in immunization services appear to have increased
during the 1990s, but these increases have not been at the same dramatic
levels seen with the creation of VFC or the early growth in Section 317
budgets. States were more likely to extend their efforts through their
investments in expanded Medicaid coverage, both by increasing vaccine
administration fees and by broadening the base of clients served by Med-
icaid plans. Evidence is not available to indicate how the states invested
in other types of immunization programs during this period.

ENDNOTES

1. Despite their cost-effectiveness, immunizations may be relatively costly at the point
of service. Immunization costs vary greatly by vaccine. They reflect the cost of development
and manufacturing, the competitive situation (i.e., if there are multiple suppliers of a vac-
cine, its price tends to be lower), the length of time a vaccine has been on the market, and
the federal excise taxes that are levied on vaccines under the Childhood Vaccine Injury Act.
The vaccine administration fee includes the actual injection, assessment of any possible
risks or counterindications, disclosure of information to parents and individuals to ensure
that immunizations are provided only following informed consent, and compliance with
record-keeping and reporting requirements under state and federal law.

2. Two of these studies, the Current Population Survey March Supplement, conducted
annually by the Census Bureau, and the Medical Expenditure Panel Survey (MEPS), con-
ducted in 1996 by the Agency for Health Care Policy and Research (now the Agency for
Healthcare Research and Quality), are the basis for estimates of general insurance coverage
used in this report.
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3. ERISA (29 U.S.C. §1000 et seq.) was enacted to regulate employer-sponsored pen-
sions. The law contains a so-called “preemption” provision that exempts employer plans
from most state laws. State laws that “regulate insurance” are saved; thus, employers that
purchase insurance remain subject to state law under the holding in Metropolitan Life. ERISA
also specifies, however, that employee benefit plans may not be considered insurance
(29 U.S.C. §1144). In trying to make sense of this provision, the Supreme Court drew a
distinction between employers that buy insurance and those that self-insure under their
own ERISA plans. These self-insured plans are immune from the provisions of state law.

4. These were ERISA amendments enacted as part of the same legislation that created
the VFC program in 1993 (29 U.S.C. §1169 (d)).

5. The original House VFC proposal would have covered all children uninsured for
immunizations (that is, it would have reached underinsured children as well). The final
legislation omitted all but a small percentage of underinsured children. The ERISA mainte-
nance-of-effort provision was part of the House bill and was determined to be necessary to
protect insured children from employer rollbacks in coverage in the face of the new pro-
gram. Despite the fact that coverage of underinsured children was dropped in conference,
the ERISA amendments survived.

6. This estimate is based on the the KPMG survey’s estimate of the proportion of em-
ployees with each type of plan coverage (conventional, health maintenance organization
[HMO], preferred provider organization [PPO], point of service [POS]), multiplied by the
likelihood that each of those types of plans covers childhood immunizations, as shown in
Table 3-2. Information from the 1998 Current Population Survey (Table 3-1) provides an
estimate of the total number of children with employer-based coverage.

7. Three of five reported coverage of poliovirus vaccine, inactivated (IPV); two of five
reported coverage of rubella; four of five reported coverage of tetanus; one of five reported
coverage of influenza; one of five reported coverage of pneumococcal vaccine; and two of
five reported coverage of diphtheria, tetanus, and acellular pertussis (DTaP).

8. The initial EPSDT statute did not specify particular services.
9. Public Law 101-239, §6403(a), adding §1905(r) to the Social Security Act. Section

1905(r), 42 U.S.C. §1396d(r), sets forth all mandatory EPSDT services, including immuniza-
tions.

10. Public Law 103-66, §13621(b), adding §1928 of the Social Security Act, 42 U.S.C.
§1396s. The VFC program was originally proposed as the initial phase of the Clinton
Administration’s national health care reform proposal; this is reflected in another provision
of the law, which would terminate the VFC program at the point at which federal law
provides for immunization services for all children as part of a “broad-based reform of the
national health care system” (§1928(g) of the Social Security Act; 42 U.S.C. §1396s(g)).

11. §1928(h) of the Social Security Act; 42 U.S.C. §1396s(h). Children aged 19 to 21 are
thus entitled to vaccines as part of the EPSDT program, but their vaccines are not covered
through the VFC program. States remain responsible for immunization services for this age
cohort, with federal contributions available at normal federal medical assistance percentage
rates.

12. This provision is found at §1903(i)(14) of the Social Security Act; 42 U. S. C. §1396(b).
13. §1928(b)(3) of the Social Security Act; 42 U.S.C. §1396s(b)(3).
14. §1928(f) of the Social Security Act; 42 U.S.C. §1396s(f).
15. These are children under age 18 whose family income exceeds the Medicaid income

level for children but does not exceed 50 percentage points above the Medicaid eligibility
level (§2110(b)(1)(A) of the Social Security Act; 42 U.S.C. §1397jj(b)(1)(A)).

16. §2104 of the Social Security Act; 42 U.S.C. §1397dd.
17. §2103(c)(1)(D) of the Social Security Act; 42 U.S.C. §1397cc(c)(1)(D). Federal SCHIP

guidelines require all SCHIP programs to cover immunizations in accordance with ACIP
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requirements (letter from Sally Richardson to State Medicaid Directors dated May 11, 1998,
<http://www.hcfa.gov>). SCHIP-enrolled children in freestanding programs are consid-
ered insured and thus are ineligible for VFC vaccines.

18. Based on MEPS estimates of eligible but not enrolled children for Medicaid and
SCHIP (Selden et al., 1999).

19. Based on 1998 Current Population Survey estimates of the number of persons under
18 who are uninsured (11 million) and MEPS estimates of those eligible for Medicaid and
SCHIP but not enrolled (Selden et al., 1998; Selden et al., 1999).

20. States that administer mandatory managed care programs under either §§1115 or
1915(b) of the Social Security Act can offer additional benefits to managed care enrollees.

21. Medicare outpatient benefits, including immunizations, are provided under Part B
of the program. Medicare Part A covers hospital and nursing home care.

22. For example, anti-rabies treatment, tetanus antitoxin or booster vaccine, botulin anti-
toxin, antivenin sera, or immune globulin.

23. There is a single national Medicare relative value scale (RVS) code, or payment
weight, for vaccine administration. Like other physician services included in the RVS-based
Part B payment system, the actual payment amount for vaccine administration varies ac-
cording to a Geographic Practice Cost Index that distinguishes 360 localities nationally
according to their relative medical practice input prices. These fees are also updated annu-
ally for general inflation.

24. See also www.hcfa.gov/stats/mmcc0200.txt.
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 4

Building, Monitoring, and Sustaining
Immunization Capacity

The government role in public health provides the necessary context
for private-sector activity. Government is responsible for striving to
achieve a balance between the two great concerns embodied in the

American public philosophy: individual liberty and free enterprise on the
one hand, and just and equitable action for the good of the community on
the other (IOM, 1988:46).

This context continues to shape the infrastructure of the public health
system. More than a decade ago, the IOM (1988:40) defined the mission of
public health as “the fulfillment of society’s interest in assuring the con-
ditions in which people can be healthy.” This mission has been under-
taken by private organizations and individuals as well as by public agen-
cies. However, the government has the singular role of ensuring that the
public health mission is sufficiently addressed and that its crucial features
are implemented. To this end, the governmental public health system
encompasses three key functions: assurance, assessment, and policy develop-
ment. As discussed in Chapter 1, the framework for the present study
represents these functions somewhat differently, identifying six specific
roles of the national immunization system (see Figure 1-6):

• vaccine purchase,
• service delivery,
• infectious disease prevention and control,
• surveillance of vaccine coverage and safety,
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• efforts to improve and sustain high vaccine coverage levels, and
• immunization finance policies and practices.

This chapter examines in turn the scope and evidentiary base of three of
these roles: infectious disease prevention and control, surveillance of vac-
cine coverage and safety, and efforts to improve and sustain high vaccine
coverage levels. The final role—immunization finance policies and prac-
tices—is reviewed in Chapter 5. The three roles discussed in this chapter
complement the vaccine purchase and delivery arrangements discussed
in Chapter 3, and are commonly regarded as infrastructure efforts.

Infrastructure is defined as “an underlying base or foundation” and
refers to “the basic facilities, equipment, and installations needed for the
functioning of a system” (Webster’s Dictionary, 1996:569). In the context of
this study, infrastructure encompasses the formal set of arrangements
that guide the immunization system in the United States. Although we
focus principally on the public infrastructure for immunization services
at the federal and state levels, we recognize that these efforts interact with
local health agencies, private health care providers, and private insurers
in a complex manner. Most important, the presence or absence of private
health care services, including insurance coverage and standard benefits
that provide immunization services for children, adolescents, and adults
at reasonable cost, influences the infrastructure burden that is located
within the public health sector. The scope and quality of the assessment,
educational, and technical assistance efforts required within the public
sector to ensure access to recommended vaccines and monitor the per-
formance of health care providers thus depends on the extent to which
the private sector can be relied upon to serve the needs of vulnerable
populations.

The importance of infrastructure is not always apparent. It is often
difficult to grasp, for example, why high levels of immunization coverage
cannot be achieved simply by the purchase and delivery of vaccines. But
sustaining high levels of immunization coverage for an increasing number
of vaccines for the 11,000 children born each day, as well as a growing
immigrant population, requires various forms of data collection, identifi-
cation and analysis of high-risk and underserved populations, and tech-
nical assistance to health care providers. Certain roles and responsibilities
within the public health sector acquire greater or lesser importance as
health conditions shift and private providers acquire new responsibilities
for immunization services. As immunization services are integrated into
routine primary care, for example, the need for precise measurement and
appropriate accountability standards grows, while actual caseloads
decline within the public sector. Targeting outreach and reminder ser-
vices to those most in need requires reliable benchmark, baseline, and
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performance monitoring data so public resources can be used wisely and
efficiently.

INFECTIOUS DISEASE PREVENTION AND CONTROL

When disease incidence and burdens are high, the immunization
infrastructure is often concerned with launching prominent national cam-
paigns designed to attack infectious disease and deliver vaccines through
special stand-alone and short-term programs. During active stages of dis-
ease transmission, infectious disease control includes three key compo-
nents: (1) campaigns to change behavior to reduce the risk of disease
transmission, (2) contact tracing, and (3) mass immunization of high-risk
populations in outbreak areas.

In periods when disease burdens are low (as they are today), the use
of sentinels that monitor the health of the general population acquires
greater importance (IOM, 2000). These sentinels are essential to the pre-
vention of disease outbreaks and transmission because they reveal long-
term trends and provide early warnings of new patterns of disease reports.
The persistent presence of infectious disease in reservoirs scattered around
the world requires constant vigilance within each U.S. community until
disease eradication is complete (IOM, 1992).

Although the threat of morbidity and mortality associated with
vaccine-preventable diseases has decreased significantly, overall mortal-
ity from infectious diseases continues to rise as a result of the appearance
of new infectious agents and the reemergence of diseases previously con-
sidered to be under control (Department of Health and Human Services
[DHHS], 1998). As a group, infectious diseases were the third leading
cause of death in the United States in 1992; overall mortality from infec-
tious diseases rose 58 percent in the United States between 1980 and 1992.
Although much of this increase reflects the growing burden of HIV-
associated disease, the removal of HIV-associated diagnoses still leaves a
22 percent increase in mortality from infectious diseases (DHHS, 1998).

Responsibilities for prevention and control of disease outbreaks are
shared among all levels of government. Local jurisdictions have on-site
responsibility for dealing with outbreaks of disease in schools and the
community. Each state has its own health codes and its own on-site epide-
miologist, but federal expertise is often requested during outbreaks and
as part of disease monitoring and reporting arrangements. Indeed, several
states with unique infectious disease circumstances have disease report-
ing requirements that exceed those of CDC. When disease outbreaks oc-
cur, the three levels of government usually cooperate in their control
efforts. States can request technical assistance from CDC to address both
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acute and chronic disease patterns. CDC also monitors nationwide and
international trends that have national implications.

In some cases, outbreaks can be sudden, with deadly effects (see
Box 4-1). A single case of meningococcal meningitis, for example, can
prompt emergency drills to identify the scores of people with whom the
victim came in contact before falling ill so that each can be given immedi-
ate antibiotic therapy (Altman, 1999). To counter this threat, the Advisory
Committee on Immunization Practices (ACIP) has urged the 520,000 col-
lege freshmen who live in dormitories to consider receiving the meningo-
coccal vaccine, even though the vaccine is not expected to prevent more
than a few dozen actual cases.

Disease prevention and control efforts are different from the treat-
ment of disease itself. The latter generally falls within the domain of
personal medical services and is covered by insurance; personal pay-
ments; managed care organizations; and public funding programs such
as Medicaid, Medicare, and the State Children’s Health Insurance Pro-
gram (SCHIP). Disease prevention and control, on the other hand, is an
intrinsic role of public health agencies, which look beyond individual
health to address the risk to whole populations. The major means of evalu-
ating the impact of most vaccine-preventable disease programs is reports
of the occurrence of these diseases (Orenstein and Bernier, 1990; Wharton

BOX 4-1
Alaskan Measles Outbreak in 1998

In late 1998 an outbreak of 33 confirmed measles cases (ages ranging from 2
to 28 years) occurred in Anchorage, Alaska, including 17 cases among a highly
vaccinated high school population (CDC, 1999g). Analysis of the outbreak re-
vealed that Alaskan schools did not require students entering kindergarten or first
grade to have two doses of MMR until September 1996. Consequently, in the high
school setting of 2,186 students, about half (1,057 students, or 49 percent) had
received one dose of MMR, and the remaining half (1,112 students, or 51 percent)
had received two or more doses (only 1 of the students had not received at least
one dose of MMR before the outbreak). The Alaskan Department of Health and
Social Services issued an emergency order requiring all Anchorage schoolchildren
to have two doses of MMR by early January 1999.  By mid-November 1998, 98.6
percent of the almost 50,000 Anchorage students were able to produce such doc-
umentation. Although no endemic measles virus is currently circulating in the Unit-
ed States (the outbreak was traced to importation by a 4-year-old child visiting
from Japan), health officials have observed that outbreaks may continue to occur
when imported cases are introduced into settings such as schools with incomplete
second-dose MMR coverage.
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and Strebel, 1994). Disease control and surveillance involves not only
responding to such reports, but also maintaining vigilance to ensure that
appropriate sentinels are in place within an increasingly fragmented
health care delivery system.

The primary mechanism for monitoring disease reports is the National
Notifiable Disease Surveillance System (NNDSS), maintained by CDC.
The list of reportable diseases is determined and revised collaboratively
between the Council of State and Territorial Epidemiologists and CDC.
Currently, 52 infectious diseases are designated as notifiable (information
provided by CDC). CDC operates several additional surveillance systems
as well, including a national registry for congenital rubella syndrome and
surveillance systems for paralytic polio and diphtheria (Orenstein et al.,
1999). CDC also sponsors efforts to collect data beyond the NNDSS for
measles, pertussis, tetanus, Haemophilus influenzae type b, and hepatitis B,
and relies on laboratory-based surveillance systems to monitor and con-
firm reports of bacterial meningitis (including Haemophilus influenzae type b
and pneumococcal disease). Additional influenza surveillance is per-
formed using a laboratory-based system, as well as death certificate data
(Orenstein et al., 1999). Traditionally, influenza surveillance involved
monitoring the population through the voluntary reporting of communi-
cable diseases by practicing physicians, with no expectation of complete
reporting.

Monitoring of disease reports continues to be one of the primary
functions of public health across the nation. Although such efforts can be
expensive, they represent an important preventive function that can result
in significant health benefits and cost savings for both individuals and
communities. For example, a typical case of Lyme disease (which can be
prevented by vaccine) diagnosed in the early stages incurs about $174 in
direct medical treatment costs. However, delayed diagnosis and treat-
ment can result in complications that cost from $2,228 to $6,724 per patient
in direct medical costs in the first year alone (DHHS, 1998). The cost of
screening patients who report symptoms is an additional expense borne
by those who do not experience the disease itself.

Investigations of disease reports often require independent labora-
tory confirmation to meet clinical case definitions, as well as epidemio-
logical analysis to trace disease origins, pathways, and high-risk settings.
Such investigations commonly involve close and swift data collection and
exchange among local, state, and federal employees, who often collabo-
rate to educate and alert the professional science and health communities
about important disease patterns.

Public health laboratories have an intrinsic role in these investiga-
tions. These laboratories support surveillance activities, conduct outbreak
inquiries, and monitor for new or emerging infectious diseases. Public
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health laboratories provide a mechanism for developing new methods to
combat disease. Studies conducted in the nation’s public health laborato-
ries made possible identification of the organisms that cause diphtheria,
cholera, tuberculosis, leprosy, and typhoid fever, which in turn enabled
the development of vaccines and other treatments used to prevent and
control these diseases.

Today, public health laboratories are faced with numerous challenges
resulting from changes within both the public and private sectors that
have made it increasingly difficult for the laboratories to fulfill their mis-
sions. In the private sector, managed care and independent laboratories
are on the rise, hospital laboratories are consolidating, and both clinical
and information technologies are changing rapidly. In the public sector,
the public health safety net is being redefined, there is increasing reliance
on managed care to address public health needs, and state budgets have
become further constrained. The strategies used to achieve the goals of
public health laboratories need to be altered to reflect these contextual
changes. Presently, there is much variation among the states in the way
the core activities of public health laboratories are carried out, and there is
no unified, common theme among laboratory strategic plans. Centralized
leadership will be necessary to help meet these challenges. Increased fed-
eral guidance could be particularly useful in assessing the regionalization
of some laboratory services, in supporting information infrastructure
development, and in facilitating cooperation between public and private
concerns.

Finding 4-1. Disease sentinels and surveillance data must be reliable
since infectious agents can spread rapidly in a global community. Fed-
eral officials collaborate with state and local agencies to monitor routine
disease patterns and provide technical assistance during periods of out-
break, during emergency conditions when local systems are over-
whelmed, or during the implementation of new surveillance systems.
Efforts to collect infectious disease data require stability, consistency,
and federal and state collaboration to enhance the monitoring of long-
term trends and the analysis of data from different regions of the country.

SURVEILLANCE OF VACCINE COVERAGE AND SAFETY

For the first half of the 20th century, the prevention and control of
vaccine-preventable disease were the frontier of the public health infra-
structure. Until the 1950s, public health authorities did not monitor levels
of vaccine coverage within the general population because few vaccines
were available, and because relatively low levels of vaccine coverage were
thought to be sufficient to control disease transmission within the general
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population—a concept known as “herd immunity.” Even the national
polio campaigns of the late 1950s achieved fairly low levels of vaccine
coverage (in the range of 50–60 percent for the general population).

The measles outbreak of 1989–1991 exposed many incorrect assump-
tions behind the belief that low levels of coverage were sufficient to con-
trol the transmission of infectious disease. The changing demographics of
society, the mixing of young children in day care settings, new patterns of
health care delivery, high rates of uninsured children, and the shrinking
size and morale of health departments all fostered circumstances in which
disease transmission occurred within major metropolitan areas even
though disease reports were low, and state health officials believed state-
wide immunization coverage was at acceptable levels (see Chapter 2).
The measles epidemic demonstrated that new approaches were necessary
to protect vulnerable populations from disease—approaches that depended
more heavily on surveying the populations at greatest risk to determine
their immunization coverage levels and to identify points of vulnerability
that might emerge from a variety of causes, including shifts in population
trends, disruptions in health care services, and new behaviors among
providers or clients.

In the 1990s, small-area immunization coverage studies or assess-
ments of coverage levels within specific populations (including low-
income workers with private insurance, Medicaid families served by
managed care organizations, and migrant farmworkers) acquired greater
importance for the following reasons:

• Small-area coverage studies reflect the quality and impact on
immunization levels of national and state health finance programs, espe-
cially for programs such as Vaccines for Children (VFC), Medicaid, and
SCHIP.

• Small-area studies can demonstrate the effectiveness or limitations
of other types of interventions, including outreach, education, reminder–
recall, and community partnerships.

• Despite the high rates of national coverage for preschool and
school-aged children, selected regions of the United States characterized
by extreme disadvantage have consistently reported low levels of cover-
age for routine immunizations (see Table 1-5 in Chapter 1). Studies of
specific population groups can identify systemic features that need to be
addressed within local, state, or national health care systems to promote
quality health care, prevent the occurrence of disease, and improve immu-
nization coverage rates.

• High statewide coverage levels are generally sufficient to provide
protection against infectious disease outbreaks, provided underimmunized
individuals are dispersed among the general population. However, the
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concentration of underimmunized individuals within specific regions
increases the potential for the transmission of disease.

• Children who receive care from more than one health provider
may receive too many immunizations. One CDC study reports that
14 percent of young children (aged 19–35 months) were immunized beyond
need for the vaccine to prevent polio (Feikema et al., 2000). Children seen
only in public health departments were significantly less likely to be extra-
immunized. Additional analysis, however, suggests that rates of extra-
immunization may be overestimated as a result of documentation errors
in medical records (Davis, 2000).

Virtually any and all of the data collection tools discussed below for
determining immunization coverage at the national, state, and local levels
can be employed or adapted to examine special populations or geographic
pockets of need. In addition to these direct measures of immunization
coverage, geographic pockets of need can be identified by surrogate mea-
sures, including demographic and socioeconomic variables such as aver-
age income level, percent of the population receiving Medicaid, and
maternal education, all of which are associated with underimmunization
(Santoli et al., forthcoming). Surrogate measures have the advantage of
being readily available and inexpensive; although they do not provide
direct information about immunization coverage, they can be used to
identify neighborhoods at high risk for underimmunization.

Measurement of Immunization Coverage

Information about immunization coverage comes from five major
sources: the National Immunization Survey (NIS), retrospective school
entry surveys, special area and population surveys, Clinical Assessment
Software Application (CASA) surveys of clinics and private practices,
and reports from managed care plans on coverage for children in their
care. The NIS and retrospective kindergarten surveys estimate the cover-
age of the population in a given geographical area. In contrast, the CASA
and managed care assessments estimate coverage levels for particular
entities responsible for the children’s care (health care providers in the
former case and managed care plans in the latter).

Differences in the way immunization coverage is measured in various
settings—differences in samples, antigens, and time periods, for exam-
ple—inhibit comparisons across managed care plans, clinics, and private
physicians’ offices. While some differences may be unavoidable, opportu-
nities for greater comparability may be achieved through technical assis-
tance and program leadership. Understanding the nature and origins of
the differences is important if remedies to improve the current situation
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are to be formulated. A brief description of the measurement strategy for
each of the major sources follows.

National Immunization Survey. The NIS is a national telephone survey of
households and providers that is used to estimate vaccination coverage
levels for children aged 19 to 35 months (information provided by CDC).
NIS studies include a two-phase design: (1) self-reports by respondents,
obtained by dialing random telephone numbers, and (2) provider record
checks that yield independent information on the dates of immunization
for a smaller number of children identified through the household survey.

The survey is conducted in 78 Immunization Action Plan (IAP) areas,
consisting of the 50 states, the District of Columbia, and 27 other large
metropolitan areas. Data collection involves quarterly surveys in each of
the 78 IAP areas, combined to provide annualized estimates at acceptable
levels of precision. The survey asks about coverage for nine antigens1 and
reports up-to-date status for a variety of combinations. Respondents are
selected at random from telephone banks within the IAP areas using
complex, multistage sampling techniques, including adjustment weights
for the telephone bias, so the sample approximates the population in the
IAP area as closely as possible.

The NIS is the primary source of both national and statewide esti-
mates of coverage, including estimates by poverty and ethnic status. CDC
relies on NIS data to monitor state progress in achieving childhood immu-
nization objectives, to compare coverage rates across states, and to award
incentive funds to CDC grantees on the basis of their immunization of
certain percentages of preschool children.

Although the NIS provides reliable baseline data for the nation as a
whole, the survey methodology is not designed to identify children in
need of more timely immunization. For example (General Accounting
Office [GAO], 1996):

• Although the NIS includes an adjustment weight for households
that do not have telephones, there is wide variation among states and
metropolitan areas in the percentages of such households with children
under age 2 (ranging from 2 to 25 percent across the 50 states and 28
urban areas sampled by the NIS).

• NIS respondents, as a group, differ in some respects from the popu-
lations represented by census and vital statistics estimates. Mothers with
more than 12 years of education are slightly overrepresented, and in some
areas, NIS respondents are more likely to report household incomes
exceeding $50,000 and less likely to report incomes below $10,000.

• The sample size of the NIS is not large enough to provide sub-
group statistics for each state or urban area. For example, one household

Copyright © National Academy of Sciences. All rights reserved.



112 CALLING THE SHOTS

survey of central and southeast Seattle found an immunization coverage
rate of 57 percent, in contrast to the 79 percent reported by the NIS for the
King County area incorporating Seattle (GAO, 1996:20).

• The absence of robust subgroup statistics within state or urban
areas prevents states from linking changes in coverage rates reported by
the NIS to specific programs. The NIS data are therefore not useful to
states for diagnosing problems in their ongoing activities, targeting their
efforts, or designing interventions (GAO, 1996:19).

Retrospective School Entry Surveys. Retrospective surveys (involving the
review of school records to determine when immunizations were obtained
relative to the child’s second birthday) are the most common form of
local-level coverage survey. CDC provides guidelines for conducting
these surveys, which involve collecting coverage data from school health
records in 35 randomly selected schools for a sample of children. These
studies are the least expensive and easiest to perform of the assessments
reviewed here, but their data lag the period of performance by 3 to 4
years; thus, for example, they offer little help in monitoring the effects of
recent immunization efforts (Orenstein et al., 1999).2

Coverage levels reported in the NIS are often higher than those in
retrospective school entry surveys.  Several factors help explain this dif-
ference:

• The most important factor is that the NIS combines data from per-
sonal immunization records (and recall) with provider data, and coverage
rates are often higher when immunizations from multiple sources are
used.

• The NIS is a telephone survey, and children in families with tele-
phones have higher coverage than those without (although, as noted, an
adjustment factor is calculated and applied to account for this difference).

• Another major difference between the NIS and all other forms of
assessment is the criteria for selection. The NIS uses children aged 19 to 35
months and calculates coverage at the time of the survey. Children who
are 35 months old at the time of the survey have had 12 extra months in
which to become up to date, while those assessed at 19 months have had
6 months less.

Special Area and Population Surveys. Determining local coverage levels in
small geographic units (such as a metropolitan area, county, or census
tract) or among specific populations (such as Medicaid families) requires
special data analyses that have sufficient sensitivity to detect signs of
change or disruption among vulnerable groups. These analyses are some-
times supported by state Section 317 grant awards. In addition, a few

Copyright © National Academy of Sciences. All rights reserved.



BUILDING, MONITORING, AND SUSTAINING IMMUNIZATION CAPACITY 113

health departments (New York City, Detroit, San Diego, and rural Colo-
rado) have participated in a Community Health Network demonstration
study to determine whether collaboration with academic health centers or
managed care organizations would influence and improve vaccination
coverage within the entire population in the designated region (A. Bauer,
CDC, personal communication, May 21, 1999).

As noted above, immunization coverage studies within small geo-
graphic areas or among specific populations (including low-income workers,
Medicaid or Medicare participants who are served by managed care orga-
nizations, public housing residents, and migrant farmworkers) can pro-
vide important data on variations in coverage patterns that require atten-
tion through state and national health finance and health care policies and
practices. Local immunization surveys provide intelligence needed to
manage the community health system effectively, target needy groups,
and ensure accountability within the public and private health care sec-
tors. However, significant barriers challenge such efforts to track vulner-
able groups:

• Surveys of baseline coverage for Medicaid populations, including
the coverage rates for families served by managed care organizations, are
not consistently available, nor can results be compared across survey
designs.

• The difficulty of gaining routine access to households of very poor
families, due in part to the high rates of mobility among such families,
poses significant methodological barriers to data collection efforts.

• Special population studies are commonly funded for limited peri-
ods of time through research or state grant awards supported directly by
CDC. These special area studies are inconsistent and often difficult to
compare because they use different standards of coverage, different age
groups, and different survey methods.

CASA Surveys. CASA is CDC-developed software and associated proce-
dures for assessing coverage levels for a clinic or practice. The sample for
2-year-olds consists of children aged 24 to 35 months; coverage is calcu-
lated at the 24-month mark. Charts for children are included in the sample
if there is a record of at least one medical or immunization visit; a chart
can be excluded from the sample under certain stringent conditions.3
Providers sometimes complain that the inclusion criteria are overly
broad.4  They report that parents often fail to notify their provider when
they move, and when this happens, the chart does not bear a “moved or
gone elsewhere” notation. Further, providers in birthing hospitals say
patients may come to the hospital’s outpatient clinic for the first or second
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visit after birth (especially if insurance is not in place for the child) and
then move to a neighborhood health center or private provider.

Reports from Managed Care Plans. Managed care plans use immunization
coverage as an indicator of quality, and the National Committee for Qual-
ity Assurance’s (NCQA) Health Plan Employer Data and Information Set
(HEDIS) 3.0 measures include immunization rates as an accountability
and performance measure for managed care plans (information provided
by the National Committee for Quality Assurance). HEDIS measures of
immunization coverage are available for preschool children, adolescents,
and adults, and are based on claims or encounter data as well as random
samples validated by chart review. While useful in monitoring overall
coverage patterns, HEDIS measures have several limitations:

• The sample consists of only those children who turned 2 in the
reporting year who were continuously enrolled for 12 months prior to
their second birthday (including members who had no more than one
break in enrollment of up to 45 days during the reporting year).

• Since many managed care plans report annual disenrollment rates
of 35 to 40 percent, children in the HEDIS sample may represent an
atypically stable group whose rates are higher than those of all partici-
pants enrolled in the managed care plans.

• HEDIS measures for a given plan do not indicate whether the
immunization was covered within the plan or was provided elsewhere.

• HEDIS measures often do not report the timing of the first immu-
nization or the time of completion of a series.

No national surveys describe the levels of immunization coverage
among individuals enrolled in U.S. private health plans during the period
1990–1998. A few organizations (such as the Employee Benefits Research
Institute and the Health Research and Educational Trust, formerly spon-
sored by KPMG Peat Marwick) study coverage patterns for private indus-
try to determine whether coverage levels vary by type of plan, but these
studies cannot demonstrate where certain groups or regions might be
vulnerable to reduced immunization protection or disease outbreaks.

Estimating the immunization status of a plan’s participants within
any given time period is extremely difficult in the absence of reliable
performance measures. Health plans are not required to provide consis-
tent data on a regular basis, and individual plans use a variety of different
measures, discouraging comparisons across different payor sources.
Moreover, immunization coverage rates may be considered private or
proprietary information since they are often viewed as an important mea-
sure of quality for a given health plan.
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Some business organizations have used immunization performance
criteria to set penalties and incentives in purchasing negotiations. A study
conducted by the Pacific Business Group on Health in 1996, for example,
monitored the performance of 13 of California’s largest health mainte-
nance organizations (HMOs) that had agreed to penalties (placing a speci-
fied percentage of their premiums at risk) in return for not meeting
quality-of-care goals (Schauffler et al., 1999). The authors reported that 8
of the 13 plans missed their targets for childhood immunizations, falling
short by 3–12 percent. Five of the plans exceeded their targets (by an
average of 9.3 percent) within a range of 2–19 percent. Some HMOs excuse
low performance with claims that plan participants receive immunization
services outside the network of HMO providers, in settings such as county
health departments or community clinics, and data on this utilization
may not be reported back routinely to the plans or recorded in patients’
medical records (Schauffler et al., 1999). Many monitoring groups, how-
ever, including the Pacific Business Group on Health, hold participating
plans responsible for tracking use of services, both within and outside the
plan.

While some of the differences between the CASA and HEDIS criteria
for inclusion are technical, the fundamental question is not. At the heart
of the difference is the issue of when a provider or health plan takes
responsibility for a child and when that provider or plan should be held
accountable for the child’s health care, including immunization coverage.
The HEDIS criteria often exclude a large segment of the population—
possibly too large a segment. It does not make sense to hold a plan
accountable for the services delivered to a child who has just joined, but
since most children have had encounters with the health care system
before joining a given plan, the criteria may be too generous. It may make
more sense to hold a plan accountable for seeing that a child’s previous
immunizations are included in his or her record and catching up with the
remaining immunizations. On the other hand, the CASA criteria may be
too inclusive. Providers have complained that they are being held ac-
countable for children they do not see as “theirs,” that parents may come
to a given provider only once for any number of reasons. Some health
departments address these issues by reporting on all children selected
using the CASA criteria, and then providing additional reports for chil-
dren who have been followed longer.5  More attention is necessary to the
issue of when providers should be held accountable for children who
have visited them and how that accountability should be reflected in
sample selection for coverage assessments.
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Role of Registries in Documenting Coverage Levels

Recognizing that the assessment and documentation of immuniza-
tion status are complicated by the movements of individuals, health care
providers, and health finance systems, several states, local communities,
and private health plans have initiated electronic registries to monitor
immunization rates within a community or health plan. Immunization
registries are “confidential, computerized information systems that con-
tain information about immunizations and children” (National Vaccine
Advisory Committee [NVAC], 1999b:2). They have also been described as
“automated systems that manage immunization information” (Horne et
al., forthcoming:3) and as “a computerized database that gathers immuni-
zation information on all children (with preschool children commonly a
high priority) in a population defined by a specific geographic area, health
maintenance organization (HMO), enrollment, etc.” (Wood et al., 1999:233).6

Most efforts to develop immunization registries in this country have
focused on infants and preschool children. Some managed care compa-
nies and HMOs, however, have developed and maintain information
systems that they use to monitor their effectiveness and efficiency in provid-
ing both childhood and adult immunizations to their enrolled populations.

Registry development began in 1974 when Delaware created
VacAttack, a community-based registry built to collect childhood immu-
nization data from all pediatric and family practice providers in the state
(Ortega et al., 1997). In the 1980s, several large HMOs started to develop
immunization registries (Wood et al., 1999). For example, Group Health
Cooperative of Puget Sound created a computer-based data record for all
immunizations administered to its 350,000 enrollees in the late 1980s.
HMOs continued to build registries in the 1990s. In 1991, CDC collabo-
rated with several large West Coast HMOs in the Vaccine Safety Datalink
project, which established both immunization registries and systems for
tracking adverse reaction events (Davis et al., 1997; Wood et al., 1999).

In 1991, the Robert Wood Johnson Foundation (RWJF) launched the
All Kids Count national childhood immunization registry initiative in
response to both the measles outbreak of the late 1980s and the low immu-
nization rates of preschool children in the United States (Watson et al.,
1997). These computerized information systems were designed to per-
form three functions: (1) to provide a computerized database for use by
providers in monitoring the immunization status of individual children;
(2) to identify children due or overdue for immunizations and notify their
parents/guardians of the need to obtain vaccinations; and (3) to provide
information for use in identifying underserved populations, targeting
resources to these pockets of need, and evaluating outreach program
efforts. Between 1992 and 1997, RWJF collaborated with five other private
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foundations to partially fund 24 registry projects. In 1998, RWJF estab-
lished the All Kids Count II project by allocating additional funds to 16 of
the most advanced developing registries to help them become fully opera-
tional by January 1, 2000 (Watson et al., 1997; Wood et al., 1999; Horne et
al., forthcoming).

To address the lack of consistency among different registry systems,
the All Kids Count initiative developed a 20-item list of ideal components
for registries (RWJF, 1996).7 The CDC National Immunization Program
(NIP), in conjunction with its state and local grantees, subsequently devel-
oped a list of 12 attributes that define the minimum necessary elements of
an operational registry (information provided by CDC).

The registry effort received additional support in 1993, when as part
of the Childhood Immunization Initiative, President Clinton offered a
challenge to create “a nationwide system of state- and community-based
information systems” (Kilbourne, 1998; NVAC, 1999b). In response, the
NIP assembled a task force to undertake an initiative on immunization
registries, guided by an NVAC work group (NVAC, 1999b). Through
public meetings and focus groups, the work group determined that regis-
tries in the United States should be a “nationwide mosaic of interoperable
systems” as opposed to a federally based information system (Kilbourne,
1998:10).

The development or implementation of registries is a required condi-
tion for CDC’s state and local immunization grant awards. According to a
1999 CDC survey, 92 percent (59 of 64) of federal immunization grantees
(states, cities, and territories) had met this requirement. Only a small
number of these registries meet the fully functional standards set by
NVAC or RWJF, however (information provided by CDC; NVAC, 1999b;
Wood et al., 1999). Currently 34 states and the District of Columbia have
operational registries that can import or export data from a central point
(J. Harrison, CDC, personal communication, 1999). There are 9 states in
which 75 percent or more of the children under age 6 are included in the
state’s immunization registry. Another 5 have registries that include 50 to
74 percent of children (see Figure 4-1).8

A separate measure of registry implementation is provider participa-
tion. As of January 2000, 24 states had enrolled a majority (50 percent or
more) of public providers in their registries. Yet recruiting private providers
has been a major barrier to registry development.9  Only 11 state registries
have over 50 percent enrollment of private providers. It is important to
note that provider enrollment does not ensure provider participation.10

For example, although Michigan has 71 percent of all providers enrolled
in its state registry, only 34 percent of enrolled providers are actually
submitting data (see Figure 4-2).
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Role of Immunization Registries in Improving Coverage Levels. Immunization
registries serve multiple purposes beyond the surveillance and assess-
ment of current coverage rates (DeFriese et al., 1999). They can facilitate
service delivery, consolidate scattered records, and simplify the assess-
ment of need for vaccine for both private and public providers. As long as
significant numbers of at-risk groups are enrolled, registries can also be
used to identify pockets of need in areas where immunization coverage
lags behind the current high national and/or state levels. If used appro-
priately, fully operational registries can be an efficient means of identify-
ing children who require intensive services and may stimulate service
responses to ensure their full immunization.

In addition to improving immunization coverage for the currently
recommended immunization schedule, registries can be used to monitor
and ensure the full implementation of newly recommended vaccines and
vaccine schedules. Just as a series completion rate for children in the
registry catchment area can be assessed, uptake of specific antigens, includ-
ing those newly introduced, can be monitored and changes made in imple-
mentation strategies on the basis of populations identified as being in
need. The current immunization schedule is sufficiently complex to ben-
efit from computerized monitoring, and, as noted earlier, greater com-
plexity is anticipated in the future.

Anecdotal reports (Fairbrother et al., 1997) indicate that immuniza-
tion monitoring can also improve the identification of children who re-
quire other preventive care services (such as lead screening). It is con-
ceivable that investments in immunization registries could benefit these
programs, although the scale of this potential impact is not known. The
costs and benefits of immunization registries for adult populations (par-
ticularly those over age 65) are similarly uncertain.

Barriers to Registry Development and Implementation. Barriers to registry
development and implementation fall into four categories: (1) technical
and operational issues, (2) privacy and confidentiality, (3) provider par-
ticipation, and (4) resource requirements (NVAC, 1999b; Linkins and
Feikema, 1998; Kilbourne, 1998).

Difficulties have been experienced in sharing information among
community-based registries because of variations in the architecture of
computer systems, including different software, hardware, data entry
mechanisms, and networking resources (NVAC, 1999b). Differences also
exist in the methods used to receive or send registry data and in linkages
to other computer systems. CDC has encouraged its state and local grant-
ees to endorse standard algorithms to facilitate the transfer of information
between systems (NVAC, 1999b; Wood et al., 1999). Duplicate records,
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transcription errors, and missing data are also a problem (NVAC, 1999b;
Wilton and Pennisi, 1994).

Studies have shown that barriers to private provider participation in
immunization registries include personnel time required to submit and
obtain data; costs of technology and other necessary resources; liability
for errors; and concerns about data accuracy, confidentiality, access, and
security (Bordley et al., 1997; NVAC, 1999b; Wood et al., 1999). An Oregon
study revealed that doctors are willing to spend only about “three extra
seconds per patient” to participate in an immunization registry (Zablocki,
1996).

In addition to financial resources, immunization registries require a
large investment in personnel. Staff are needed to design the system,
develop community support, procure technological resources, connect
providers to the system, train office personnel, enter and retrieve immu-
nization data, maintain the system, and respond to any problems that
might arise. A recent study of costs among a sample of All Kids Count
projects showed that personnel time was more costly than computer time
(Slifkin et al., 1999).

Finding 4-2. A successful immunization system must be able to moni-
tor vaccine coverage rates in targeted areas where populations are at risk
of disease outbreaks. When communities are successful in achieving
high coverage rates, the task of identifying vulnerable populations be-
comes more difficult and expensive, especially if unprotected groups are
dispersed across multiple service systems or are concentrated in hard-to-
reach geographic regions (such as remote areas or households without
telephones).

Finding 4-3. The shift in service delivery for low-income children from
a small cadre of public health providers and community-based clinics to
a larger and more diverse network of health plans and private providers
has increased coverage rates, but has also created more complexity in
assuring service delivery and monitoring immunization coverage. The
transition in service settings has also complicated the information man-
agement and administration of populationwide services within public
health agencies. Data from disparate sources must be combined; health
plans must incorporate outreach and patient reminder–recall systems,
measure immunization coverage, assess provider practices, and conduct
record audits; and public health agencies must formulate oversight poli-
cies that can guide health care finance and delivery systems within the
public sector.

Finding 4-4. Although each community may express immunization
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data collection and service strategies differently, a core surveillance effort
is essential in three key areas—infectious disease patterns, immunization
coverage levels (especially within high-risk groups), and adverse events
from vaccines within the general population—to maintain the integrity
and reliability of the national immunization system. Adequate datasets
in each area are necessary to allow for comparisons within and between
states and to monitor trends over time, especially among vulnerable
populations. Compromising the quality of data within critical areas can
lead to blind spots and uncertainties that erode health care policy and
practice and waste resources in both public and private settings.

Finding 4-5. Precise and consistent measures and small-area studies
are necessary to monitor coverage assessments in targeted areas and to
establish performance benchmarks for different health care plans. A consis-
tent, national standard for measuring coverage levels among diverse
populations and multiple health care settings does not currently exist.
The result is uncertainty in comparing rates across private and public
health care plans or geographic areas. Performance standards, bench-
marks, and information databases that establish consistent and comparable
communitywide indicators for immunization levels among children,
adolescents, and adults represent important opportunities for quality-
of-care initiatives, but such efforts are in the early stages of develop-
ment. They should be viewed as complements to, rather than replace-
ments for, traditional public health surveillance and assessment efforts.

Finding 4-6. Some efforts are under way to improve immunization
assessments as a measure of quality of health care delivery, but no single
governmental agency is responsible for collecting datasets from multiple
sources (e.g., NIS, Medicaid, and SCHIP) to ensure that relevant data
are made available to state health officials. In addition, the methodology
used in some assessments (such as HEDIS measures) may be inadequate
to determine the true depth of coverage within hard-to-reach or mobile
groups.

Finding 4-7. Several states and localities have made considerable progress
in implementing registries that improve the measurement of immuniza-
tion levels. Those operational systems that are in place offer a number of
advantages, such as the assurance of data availability in case of disaster,
reductions in the cost of record verification among providers at the point
of service for a given patient, and elimination of the variations that can
occur in parent/patient-carried health records. Once fully operational,
registries may allow communities to target their outreach and other
interventions more successfully, as well as to achieve significant savings
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in other surveillance programs. With the increasing importance of
population-based approaches to health system planning and evaluation,
immunization registries offer one of the most useful instruments for
assessing the population-specific effectiveness of health and medical care
programs.

Finding 4-8. The registries of most states have not achieved a level of
performance that allows them to serve as effective sentinels for gaps in
coverage. A number of barriers need to be addressed if registries are to be
fully implemented. Broad variability, the lack of consistent technical
standards, problems with access to and the operational capability of
software to support registry operations, and the need to respond to the
requirements of multiple jurisdictions constitute major challenges that
must be resolved to improve registry performance. Making registries
fully operational will entail considerable costs, as well as efforts to resolve
key concerns about privacy, liability, and confidentiality.

Finding 4-9. Data gaps and unreliable measures can lead to under-
estimation of coverage levels and risk of disease for vulnerable popula-
tions. These uncertainties could eventually lead to blind spots within
the national immunization system that would create pressure points in
policy and practice and erode the quality and integrity of the enterprise.
The experience with measles outbreaks in 1989–1991 and more recent
disease reports suggest that during periods of complacency, low levels of
immunization coverage among vulnerable groups may remain undetected
and unaddressed, and can erupt into infectious disease outbreaks
(NVAC, 1991).

Monitoring Vaccine Safety

As a biological product, vaccines may cause unintended side effects,
some of which can be serious. Concerns about quality, safety, and reliabil-
ity can be expected to grow as use of vaccines expands, particularly as the
threat of infectious disease diminishes and as knowledge of the possible
long-term health consequences of vaccine use increases. The potential for
adverse events argues for the need to sustain both reliable monitoring
systems and sources of expertise that can investigate anecdotal and clini-
cal reports. The ability to distinguish between causal relationships and
coincidence should adverse events occur requires an evidentiary base, as
well as risk assessment judgments that can guide health care and public
policy decisions during periods of uncertainty. Extensive media coverage
of claims about possible adverse events associated with vaccine use before
research information is available to guide health professionals, policy
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makers, and the public prompts skepticism and even alarm that can lead
to reduced vaccine use in the absence of scientific consensus.

Recent Safety Concerns. When safety claims emerge, organizations respon-
sible for formulating recommendations that guide the use of vaccines
must determine whether the reported evidence warrants the suspension
or removal of a vaccine, further study, or no action. Three recent inci-
dents—involving concerns about the safety of rotavirus vaccine, the use
of thimerosal, and the reported connections between measles, mumps,
and rubella (MMR) vaccine and the onset of autism—illustrate the range
of issues and responses that arise in vaccine safety discussions.

In July 1999, the Advisory Committee on Immunization Practices
(ACIP) and the American Academy of Pediatrics (AAP) recommended
that physicians temporarily suspend administration of rotavirus vaccine.
This recommendation emerged after CDC had investigated reports of
several cases of intussusception (an intestinal disorder that sometimes
requires surgical intervention) during the first few days after the vaccine’s
ingestion (CDC, 1999i). CDC is conducting an ongoing case-control study
of the vaccine and expects to report results in 2000 (AAP, 1999a). In the
interim, the rotavirus vaccine has been removed from the ACIP recom-
mended schedule.

Also in July 1999, AAP issued a joint statement with the U.S. Public
Health Service (PHS) alerting physicians and the public to concern about
thimerosal, a mercury-containing preservative used in some vaccines to
prevent bacterial contamination. Mercury can be toxic to children, depend-
ing on the form used, route of entry, dose, and age of exposure. AAP and
PHS have recommended that government agencies work rapidly to dimin-
ish children’s exposure to mercury from all sources, including vaccines
(AAP, 1999b). Although future research findings may lead to changes in
the vaccine schedule or the use of selected products, the thimerosal warn-
ing has not modified current ACIP recommendations in the absence of
alternative products.

More recently, a series of stories in the media have suggested the
possibility of a connection between autism and vaccines, especially the
MMR vaccine. Unlike the rotavirus and thimerosal cases, in which the
weight of clinical evidence attracted the attention of medical organiza-
tions, safety concerns about possible links between vaccines and autism
have emerged primarily from preliminary research findings that have
drawn public and political attention. Since the MMR vaccine is adminis-
tered at the same time that symptoms of autism may become apparent,
some parents have concluded that the vaccine is responsible for the syn-
drome. Two congressional hearings on vaccine safety (U.S. House of Rep-
resentatives, 1999b, 2000) provided an opportunity for testimony that at-
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tracted media coverage and further stimulated public fears about vaccine
safety, even though little is known about the biological origins of autism.
Further research has been recommended on this subject, but the scientific
groups responsible for vaccine recommendations have also urged the
continued use of the MMR vaccine in the absence of research or clinical
evidence that would establish a convincing connection between vaccine
use and the emergence of this disorder.

Vaccine safety concerns related to other disorders (e.g., childhood
diabetes and multiple sclerosis) have also drawn large amounts of media
attention. When claims are made about possible links between specific
health and behavioral disorders and vaccine use, extensive efforts are
required to determine the strength of the evidentiary base that supports
each claim. Future additions to the vaccine schedule may contribute to
concerns about vaccine safety, increase the likelihood of adverse events,
and necessitate more resources for surveillance and for such efforts to
investigate claims of health risks at both the national and local levels.

Federal Role. Before vaccines reach the market, private manufacturers
implement rigorous measures designed to ensure the safety of their prod-
ucts. Vaccine manufacturers are required to document and report in the
clinical trials literature any adverse health effects that are detected prior
to the approval and licensing of a new vaccine product. Once a vaccine is
in widespread use, health providers that administer vaccines and vaccine
manufacturers are expected to report any adverse effects to DHHS.

There are two federal programs related to vaccine safety: the Vaccine
Adverse Events Reporting System (VAERS) and the National Vaccine
Injury Compensation Program (VICP). Following the passage of the
National Childhood Injury Act of 1986 (P.L. 99-66), DHHS established
VAERS to accept all reports of suspected adverse events among all age
groups after the administration of any U.S. licensed vaccine in the public
or private sector. Operated jointly by the Food and Drug Administration
and CDC, VAERS was created primarily to serve as a signaling system for
adverse events not detected during premarket testing (Food and Drug
Administration, 1998).

VAERS currently receives 800–1,000 reports each month. About
85 percent of the reports concern relatively minor adverse events, such as
swelling at the injection site and ordinary fevers. The remaining 15 percent
involve serious side effects, such as high fever, seizure, life-threatening
illness, or death. Upon analysis of VAERS reports, the Food and Drug
Administration has the authority to recall a vaccine if it represents a risk
to the American public. Only three batches of vaccine have been recalled
during the last 10 years (Food and Drug Administration, 1999).

The National Childhood Injury Act of 1986 also established VICP,
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which became effective on October 1, 1988, as Subtitle 2 of Title XXI of the
Public Health Service Act. VICP is a federal no-fault system designed to
compensate individuals, or families of individuals, who have been injured
by childhood vaccines, whether administered in the private or public
sector. The program is a critical component of the national immunization
strategy since it authorizes compensation for those with specified injuries
while also allowing the manufacture of recommended childhood vac-
cines to continue.

DHHS, the U.S. Department of Justice, and the U.S. Court of Federal
Claims administer a collaborative process for determining qualification
for compensation. VICP covers adverse events caused by the following
vaccines: diphtheria, pertussis, tetanus (DTP, DTaP, DT, TT, or TD); MMR
or any of its components; polio (oral poliovirus vaccine [OPV] or inacti-
vated poliovirus vaccine [IPV]), whether administered individually or in
combination; hepatitis B; Haemophilus influenzae type b; varicella, and
rotavirus (Health Resources and Services Administration [HRSA], 2000a).

As of February 8, 2000, 5,763 VICP petitions had been filed, and 5,079
had been adjudicated (see Table 4-1). Most (74 percent) of the petitions
involved vaccines administered prior to October 1, 1988. From fiscal year

TABLE 4-1 Vaccine Injury Compensation Program Petitions Filed,
Adjudications, and Awards

Fiscal Petitions Adjudications Compensable Awards
Year Filed Dismissed Adjudications (in millions of dollars)

1988 24 NA NA NA
1989 148 12 9 NA
1990 3,248 34 98 71.9
1991 962 446 142 79.6
1992 189 488 166 97.6
1993 140 589 125 125.4
1994 107 446 162 107.0
1995 180 575 160 108.4
1996 84 409 161 103.1
1997 104 197 190 118.6
1998 120 181 145 135.1
1999 411 143 97 101.7
2000a 46 45 58 55.1
Totals 5,763 3,565 1,514 $1,103.5

NOTE: NA = not applicable.

aThrough February 8, 2000.

SOURCE: Health Resources Services Administration, 2000b.
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(FY) 1989 to February 2000, 1,514 petitions were found to be compensable,
while 3,565 were dismissed.11

The funding source for VICP awards depends on the date of vaccina-
tion. For vaccine administered prior to October 1, 1988, awards are
financed by federal tax dollars allocated by Congress at $110 million per
year. For vaccines administered on or after October 1, 1988, awards are
paid from the Vaccine Injury Compensation Trust Fund, financed by an
excise tax on vaccine purchases (HRSA, 2000c). In 1997, a flat-tax rate of
$0.75 per antigen was introduced for all covered vaccines.

The average FY 1999 pre-1988 injury award was $855,474 (58 cases),
for a total of $51.7 million. The average FY 1999 post-1988 injury award
was $1,433,319 (33 cases), for a total of $50 million. Adjudication under
VICP led to payments totaling $101.7 million in FY 1999 and approxi-
mately $1.1 billion in the 1990s (see Table 4-1) (HRSA, 2000b).

Finding 4-10. Vaccine safety concerns can be expected to acquire greater
importance as the incidence of infectious disease diminishes and more
vaccines are approved for general use. Data monitoring and reliable
reporting systems need to be in place so that public health agencies can
respond appropriately to concerns and uncertainties of the public and
health providers about the need for vaccines during times when disease
outbreaks are not apparent. Recent experiences with substantiated and
unsubstantiated reports of adverse effects associated with vaccines sug-
gest that the media have difficulty providing reliable information on this
subject, especially during periods of scientific uncertainty. The demand
for informed expertise can quickly overwhelm routine assessment and
data collection efforts, especially if public health officials are expected to
respond to antivaccine literature and anecdotal accounts as well as clini-
cal reports.

EFFORTS TO IMPROVE AND SUSTAIN HIGH VACCINE
COVERAGE RATES

The Task Force on Community Preventive Services (TFCPS) has iden-
tified a set of strategies for improving and sustaining high levels of immu-
nization coverage (Briss et al., 2000)12:

• Reduce cost barriers for vaccines for disadvantaged groups.
• Expand access to immunization services.
• Develop provider-based interventions to address the problem of

missed opportunities in health care or social service settings that serve
high-risk families.

• Increase community demand for vaccinations.
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These strategies are complementary to vaccine purchase and service-
delivery efforts intended to increase coverage levels within populations
that require additional assistance in achieving up-to-date immunizations.
Each strategy consists of several different types of interventions. TFCPS
recently reviewed the available literature to determine areas of best prac-
tice (Briss et al., 2000).  An abbreviated summary of the TFCPS findings is
presented here to demonstrate the impact of public health infrastructure
investments on immunization coverage rates.

Reducing Cost Barriers and Building Capacity

The out-of-pocket costs of immunization constitute a barrier to obtain-
ing vaccinations for many clients (Cutts et al., 1992). Providers are more
likely to refer children with less public or private insurance coverage to
other sites for vaccination, and referral practices are known to have adverse
effects on both the timing and rate of immunization (Bennett et al., 1994;
Mainous and Hueston, 1995; Ruch-Ross and O’Connor, 1994; Taylor et al.,
1997; Zimmerman et al., 1997).

Reducing out-of-pocket costs improves vaccination coverage for diverse
age groups and populations in a range of settings, from individual clinics,
to statewide programs, to national efforts such as the Vaccines for Chil-
dren (VFC) program (Briss et al., 2000). These positive effects have been
reported whether the reduced-cost intervention has been used alone or as
part of a multicomponent intervention (such as client or provider reminder–
recall, communitywide education, expansion of access in health care set-
tings, and provider education). The overall median coverage difference
was found to be 10 percent (range of 8 to 35 percent). On the basis of this
evidence, TFCPS strongly recommended reducing out-of-pocket costs as
an effective strategy to improve vaccination coverage (Briss et al., 2000).

Although poverty is commonly accepted as a significant cause of
discrepancies among immunization coverage rates, low rates of immuni-
zation coverage have been reported among populations for which cost is
not a barrier (Orenstein et al., 1999). In one survey of 2-year-old children
of employees of a large corporation, for example, only 65 percent of the
children who had medical insurance coverage for immunizations had
received the 4:3:1 series (four DTP, three polio, and one MMR) (Fielding
et al., 1994).13  There were also no differences in coverage found in a study
that compared private practices in states with and without universal pur-
chase policies (Taylor et al., 1997). The families surveyed in this study,
however, were well educated, of moderate to high socioeconomic status,
and therefore least likely to benefit from free vaccines (Orenstein et al.,
1999).
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Service utilization studies within public health clinics indicate that
some low-income parents use public clinics because of the reduced cost,
even though they might prefer to receive immunizations from their regu-
lar private providers (Lieu et al., 1994; Santoli, 1999).  Studies of the imple-
mentation of VFC have indicated that referrals to health departments
decrease when free vaccines are provided to private providers, suggest-
ing that both parents and providers take advantage of the free vaccines
(Zimmerman et al., 1997). Although parents may need to pay administra-
tion fees in private-care settings that are not assessed at health depart-
ment clinics, this cost is usually less than the vaccine expense. Parents
may also be motivated to make use of VFC in seeking vaccine services
since they do not need to take additional time from work or incur further
transportation or child care expenses to visit a public clinic. VFC enables
them to obtain vaccines from their usual care provider (Orenstein et al.,
1999).

Research has not yet demonstrated whether reduced-cost strategies
will improve immunization rates or change provider referral practices for
adolescents and adults below age 65. This absence of knowledge is espe-
cially important when one is considering new finance strategies for future
generations of vaccines for these age groups. In particular, although the
body of research on children and older adults (above age 65) strongly
suggests that reduced costs for vaccines result in positive outcomes for
many age groups, the adolescent and young adult population is suffi-
ciently distinct to merit independent study.

Expanding Access to Immunization Services

Expanding Access in Health Care Settings. Many local and state health agen-
cies have sought to improve immunization rates by enhancing access to
vaccines in health care settings, whether by extending hours or adding
staff; introducing express services; or adding immunization services to
hospitals, pharmacies, and nursing homes. These strategies are designed
to reduce the distance from the setting to the at-risk population, increase
the hours during which vaccination services are offered, deliver vaccina-
tions in clinical settings in which they were previously not provided, or
reduce administrative barriers to obtaining vaccination services within
clinics (e.g., by developing a drop-in clinic or an “express lane” vaccina-
tion service) (Briss et al., 2000). Some programs for expanded access are
offered through special contractual agreements with local health care pro-
viders. Others require more substantial commitments, including addi-
tional personnel that may be more difficult to sustain during hiring or
salary freezes.

The TFCPS report strongly recommends expanding access to immu-
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nizations in health care settings as part of a comprehensive intervention,
indicating that insufficient evidence exists to support this intervention
when used alone (Briss et al., 2000). TFCPS notes that within a compre-
hensive intervention, expanded access can improve vaccination coverage
among children and older adults in a range of contexts, but the contribu-
tion of individual components to the overall effectiveness of such com-
prehensive interventions cannot be determined. The TFCPS report fur-
ther observes that there are several barriers to implementing expanded
access, including difficulties of coordination among settings, a lack of
appropriate records, difficulties in clients’ recall of immunization status,
high numbers of clients with contraindications to vaccination, and the
lack of a relationship between vaccination programs and the primary
missions of other settings.

Building capacity to serve new populations, especially adolescents
and young adults, is a challenge that requires major consideration of the
nature of the immunization partnership and funding patterns. New vac-
cines may be introduced in nontraditional settings (such as school clinics,
workplace sites, and pharmacies) in which strategic oversight is required
to monitor coverage levels and address safety concerns, including the
potential for adverse events. The scale of investment required for public
health agencies to exercise a leadership role in linking programmatic
efforts, guiding the implementation of future generations of vaccines, and
introducing vaccines to new populations has not been addressed.

Expanding Access in Nonmedical Settings. Numerous interventions have
been designed to reach important target populations in nonmedical settings
where they congregate. These interventions usually involve assessment
of a child’s immunization status, and the referral of underimmunized
persons to appropriate providers or the provision of vaccinations on site.
Four nonmedical settings have been evaluated in this regard: (1) Women,
Infants, and Children (WIC) sites; (2) home visits; (3) vaccination pro-
grams in schools; and (4) child care centers.

WIC Sites. WIC is a special supplemental nutrition program for women,
infants, and children, a federal grant program administered by the U.S.
Department of Agriculture and implemented through state health depart-
ments and tribal organizations. The primary mission of WIC is to provide
supplemental foods and nutrition education; the program can also serve
as a gateway and coordinator for other health and social services, includ-
ing immunizations. WIC is the single largest point of access to health-
related services for low-income preschool children since it serves more
than 45 percent of the U.S. birth cohort, and in some cities serves up to
80 percent of low-income infants. Participants (usually mothers with
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young children) commonly visit WIC sites every 2–3 months to receive
nutrition services and to pick up food vouchers; more comprehensive
health status evaluations are conducted every 6–12 months.

The TFCPS report recommends vaccination programs for immuniza-
tion interventions in WIC settings, but observes that certain barriers may
prevent implementation of this strategy. Many WIC providers believe
vaccination requirements or monthly voucher pickups constitute disin-
centives for WIC participation. Two evaluation studies compared drop-
out rates between intervention and control groups. It was concluded that
small differences in dropout rates do not demonstrate a causal link be-
tween vaccination interventions and WIC dropout (Hutchins et al., 1999;
Birkhead et al., 1995).

Home Visits. Home visits provide face-to-face health services to clients in
their homes. These services can include education, assessment of need,
referral, and provision of vaccinations. Home visiting interventions can
also involve telephone or mail reminders.

The TFCPS report recommends that home visits be used to improve
vaccination coverage among socioeconomically disadvantaged popula-
tions. Home visit interventions, however, when applied only to improve
vaccination coverage, are highly resource-intensive relative to other avail-
able options for improving coverage since they require specialized staff
training and must address concerns for staff safety.

School-Based Programs. School-based programs provide opportunities for
vaccination interventions that extend beyond the simple requirement of
certain vaccinations for school attendance. School interventions are intended
to improve delivery of vaccinations to school attendees and to improve
coverage rates among children and adolescents aged 5–18. In some cases,
the programs may also target preschool siblings.

School interventions generally consist of vaccination-related educa-
tion of students, parents, teachers, and other school staff; provision of
vaccinations or referrals; and occasionally other components, such as
incentives or written consent requirements. School-based programs often
involve collaborations among schools, local health departments, private
hospitals, and community clinics. They provide a unique opportunity for
reaching young adolescents, since approximately 90 percent of U.S. chil-
dren aged 11 and 12 attend school (Kominski and Adams, 1991). School-
based vaccination programs can be used to determine each student’s im-
munization status, identify those who have missed doses, and ensure
completion of vaccine series (especially for hepatitis B vaccine) among
most students. However, TFCPS found there was insufficient evidence to
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assess the effectiveness of such programs because limited studies have
been conducted to evaluate their impact.

There are several potential barriers to the implementation of school-
based vaccination programs. These barriers can include difficulties in
coordinating among different programs, staff training requirements, dis-
ruption of school routines, and confidentiality concerns.

Child Care Centers. Children in child care centers are at increased risk for
communicable diseases. In 1995, approximately one-third of preschool
children (31 percent) were cared for in such settings (information provided
by Children’s Health Working Group). Child care center interventions
involve efforts to encourage vaccination of preschool children (younger
than age 5) by assessing each child’s immunization status upon entry into
child care and at some point or at periodic intervals during the child’s
enrollment. Vaccination interventions can also include education or noti-
fication of parents, referral of underimmunized children to health care
providers, and sometimes provision of vaccinations on site. TFCPS con-
cluded that there is insufficient evidence available to assess the effective-
ness of such interventions (Briss et al., 2000).

Addressing Missed Opportunities

Many researchers and health care providers used to attribute the lack
of complete immunization coverage to poverty and the economic barriers
that discouraged families from seeking vaccines or gaining access to a
primary care provider. In the wake of the 1989–1991 measles outbreak,
however, it was found that underimmunized children had substantially
more access to the health care system than had previously been assumed.
The 1988 National Health Interview Survey on Child Health, for example,
revealed that 90 percent of children had a source of routine health care,
although only 77 percent of 2-year-olds had achieved full immunization
coverage (St. Peter et al., 1992). This finding was reinforced by a later
analysis of the 1993 National Health Interview Survey, which demon-
strated that 90 percent of underimmunized children reported having a
usual source of health care (Tatande et al., 1996).

These findings caused many researchers and health professionals to
rethink traditional strategies for improving vaccination coverage levels
and to focus on addressing missed opportunities in health care and other
public service settings (Santoli et al., 1998). Researchers recommended
several new strategies aimed at encouraging providers to vaccinate both
children and adults. These strategies included checking records of immu-
nization status and implementing reminder–recall systems for public and
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private providers; introducing immunization services in nontraditional
medical settings (e.g., emergency departments or acute care clinics); link-
ing immunization assessment efforts with other services that involved
high-risk families (e.g.,  Head Start, WIC clinics, and the welfare system);
and encouraging health professionals to offer simultaneous immuniza-
tions during acute care appointments (Orenstein et al., 1999). Four such
provider-based interventions have been evaluated in the research litera-
ture (Briss et al., 2000):

• provider reminder–recall,
• provider assessment and feedback,
• standing orders, and
• provider education.

Provider Reminder–Recall. This strategy involves alerting those who
administer vaccinations that individual clients are due (reminder) or over-
due (recall) for particular vaccinations. Issued before, during, or after a
scheduled appointment, such notices can be provided through such means
as client charts, computer records, or mail.

Provider reminder–recall has been shown to improve vaccination cov-
erage for various age groups (adults, adolescents, and children) in a range
of settings and populations (Briss et al., 2000). Positive impacts have been
demonstrated whether the reminder notice was used alone or as part of a
comprehensive intervention. Positive results were also associated with a
range of methods (e.g., computerized or simple reminders, checklists, or
flowcharts).

The TFCPS task force strongly recommends the use of reminder–
recall interventions to improve vaccination coverage for all age groups.
However, some studies have revealed that provider offices experience
difficulty with placing reminders in charts, and some health care profes-
sionals do not use reminders when provided, suggesting that the admin-
istrative burden associated with this strategy may be a major barrier to its
use (Briss et al., 2000). Lack of information about vaccination status may
also inhibit use of this approach. A 1992 study indicated that fewer than
20 percent of providers operated any kind of credible reminder–recall
system (Szilagyi et al., 1992). A 1999 study led to a similar finding (Darden
et al., 1999).

Provider Assessment and Feedback. Many providers tend to overestimate
the coverage rates of their clients. In a California study, for example,
physicians estimated that about 90 percent of their patients were up to
date, although record audits indicated that the actual rate was well below
70 percent (Watt et al., 1998). Assessment and feedback interventions (also
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called AFIX for Assessment, Feedback, Incentives, and eXchange of infor-
mation) involve performing a retrospective evaluation of the performance
of providers in delivering one or more vaccinations to a client population.
This information is then given to providers and sometimes others (e.g.,
comparing performance against a goal or standard with incentives or
benchmarking in a health plan).  Specific interventions vary in content,
intensity, and use of incentives.

Use of assessment and feedback can change provider knowledge,
attitudes, and behavior, and may also stimulate additional system-level
changes, such as the routine use of reminders or standing orders. TFCPS
strongly recommends the use of assessment and feedback interventions,
whether alone or as part of a comprehensive intervention, across a range
of settings, age groups, and populations (Briss et al., 2000). At the same
time, the TFCPS report notes that this intervention may constitute an
administrative burden for some providers or systems, and there may also
be barriers to its implementation, such as the lack of an adequate informa-
tion infrastructure.

Standing Orders. Standing orders provide a protocol by which non-
physician personnel prescribe or deliver vaccinations to client popula-
tions (primarily adults) without direct physician involvement at the time
of the interaction. This intervention has been implemented in clinics,
hospitals, and nursing homes. Standing orders are designed to improve
delivery of immunizations by reducing both barriers to vaccination (such
as the requirement for a physical examination) and missed opportunities
(resulting from a lack of physician personnel).

TFCPS concluded that there is insufficient evidence to assess the
effectiveness of standing orders in improving vaccination coverage in
children (Briss et al., 2000). No studies have evaluated the effectiveness of
standing orders in improving vaccination among adolescents or increas-
ing delivery of hepatitis B or tetanus vaccinations. In contrast, TFCPS
strongly recommends the use of standing orders for both influenza and
pneumococcal vaccinations for adults in such settings as hospitals, clinics,
and nursing homes (Briss et al., 2000). Again, however, the TFCPS report
notes that the use of standing orders may be difficult. The strategy requires
effective interprofessional communication and the sharing of responsibil-
ity for the associated administrative burden among busy providers and
systems, especially in pediatric clinics.

Provider Education. Increasing the knowledge or changing the attitudes of
providers regarding vaccination can lead to improvements in immuniza-
tion coverage if providers act on this information in a positive manner.
Provider education can lead to additional vaccinations; change provider–
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client interactions to increase client acceptance of vaccinations; or motivate
providers to implement other system-level changes, such as reminder–
recall systems or standing orders.

Given the paucity of studies of this intervention, limitations in their
design and conduct, and small effect sizes, TFCPS concluded that there is
insufficient evidence for assessing the effectiveness of provider education
interventions. The TFCPS report suggests that this approach be used only
in conjunction with other interventions until better information becomes
available (Briss et al., 2000).

Improving Awareness and Documentation of Immunization Status

Strategies to promote community and client awareness and docu-
mentation of individual immunization status have been proposed in the
expectation that such efforts will stimulate requests for immunization
services during interactions with health care providers. Three such strat-
egies have been formulated:

• Increasing community demand for vaccinations through various
educational and reminder interventions

• Establishing requirements or incentives for immunization
• Enhancing awareness of immunization status through devices such

as client-held medical records

Increasing Community Demand for Vaccinations. Three specific strategies
are commonly used to increase community demand: client reminder–
recall systems, comprehensive interventions that include education, and
communitywide or clinic-based education-only interventions.

Client Reminder–Recall Systems. Reminders and recalls inform cli-
ents when vaccinations are due or overdue. They differ in content and
timing and are provided in various forms, including telephone, letter, or
postcard. Client reminders can be either general or specific (i.e., certain
vaccinations are due on a specific date).

Client reminder–recall interventions have proven effective whether
used alone or as part of a comprehensive intervention. TFCPS therefore
strongly recommends the use of these interventions for both children and
adults, in a range of settings and populations, and at different levels of
scale (Briss et al., 2000). Barriers to implementation include lack of datasets
and the administrative burden on providers or systems.

Comprehensive Interventions That Include Education. Comprehen-
sive interventions focused on clients address health concerns and barriers
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to vaccination in an integrated way. They make community members
aware of vaccination services, highlight the utility and relevance of these
services, and provide information that can help clients take advantage of
the services. The interventions may incorporate a variety of associated
strategies to improve vaccination, including client and/or provider
reminders, provider education, expanded hours or access in clinical set-
tings, lowering of out-of-pocket costs, client-held vaccination records, and
WIC interventions.

Having reviewed the relevant research, TFCPS strongly recommends
the use of comprehensive interventions that include education for chil-
dren and adults in communitywide and clinic-based settings in a range of
contexts (Briss et al., 2000). Barriers to the implementation of this inter-
vention include the difficulties involved in coordinating strategies among
various programs and administrative systems.

Communitywide or Clinic-Based Education Only. Education-only
programs provide information to most or all of a target population in a
geographic (communitywide) or institutional (medical or public health
clinic-based) setting. The information may be provided to clients only,
providers only, or both. Educational materials can take the form of bro-
chures (including mail), videotape, posters, vaccine information state-
ments (standardized statements often used to obtain consent for vaccina-
tion), and announcements in the media (radio, newspapers, and television).
The goal of educational interventions is to increase client acceptance of
and demand for vaccinations.

A limited evidentiary base exists for this intervention. TFCPS there-
fore concluded that there was insufficient evidence regarding the effec-
tiveness of either communitywide or clinic-based education-only inter-
ventions (Briss et al., 2000).

Establishing Requirements and Incentives. States or local governments may
develop specific requirements or incentives to ensure immunization
coverage.

Vaccination Requirements for Child Care, School, and College
Attendance. During the 1970s and 1980s, all 50 states adopted immuniza-
tion requirements for entry to elementary school, and more than 95 per-
cent of children are now appropriately vaccinated with recommended
doses of vaccine upon entering school. The required immunization sched-
ule varies from state to state. More recently, immunization requirements
have been adopted for child care and college attendance. Enforcement
levels for the latter vary greatly among the states.

Having reviewed the relevant body of evidence, TFCPS recommends
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vaccination requirements for child care, school, and college attendance
among all relevant populations (Briss et al., 2000). TFCPS found that the
extent to which specific legal characteristics or intensity of enforcement
influenced the effectiveness of state requirements could not be deter-
mined.

Client or Family Incentives. Many immunization programs offer
positive incentives (e.g., baby toys, money, or discount coupons) to moti-
vate their clients to seek vaccinations for themselves or their children.
Incentives can also be negative (penalties that can lead to the client’s
exclusion from a program). After reviewing the relevant literature, TFCPS
concluded that insufficient evidence exists to assess the effectiveness of
client incentives in improving vaccination coverage, and observed further
that the potential for coercion represents a potential barrier to their imple-
mentation.

Enhancing Awareness of Immunization Status. Client-held (also called hand-
held) medical records are provided to members of a target population or
their families to indicate which vaccinations have been received. The
records can improve a client’s awareness of vaccinations needed or due
and can be used to assess immunization status in medical and other
settings. Many state and local health departments and providers have
encouraged use of client-held medical records to improve coverage rates
by increasing clients’ knowledge about vaccinations and/or reducing
missed opportunities in health care settings.

Based on the small number of studies of this strategy, limitations in
study designs, and variations in the interventions and research findings,
TFCPS concluded that insufficient evidence exists to assess the effective-
ness of client-held medical records in improving vaccination coverage
(Briss et al., 2000). Furthermore, although 80 percent of providers in one
survey reported positive or very positive overall reactions to a “health
diary,” 17 percent also believed that such records negatively affect client
flow (Dickey and Petitti, 1992).

Finding 4-11. There is sufficient evidence in the research literature to
support strongly recommending the use of certain strategies to improve
immunization rates across the United States, within either the general
population or targeted groups. These strategies include client and pro-
vider reminder–recall; assessment and feedback for vaccination providers;
multicomponent interventions that include education; lowering of out-
of-pocket costs to families for vaccinations; elimination of the gap in
immunization coverage rates between minority groups and the general
population; expanded access to vaccinations in health care settings; and
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the use of standing orders to vaccinate adults in clinics, hospitals, and
nursing homes. Other interventions—such as school or child care vacci-
nation requirements, home visits to promote vaccinations, and vaccina-
tion programs in WIC settings—can be recommended when they are
well matched to particular needs and capabilities. In other cases, addi-
tional work is necessary to determine whether a specific intervention has
the potential to increase coverage levels and to be implemented success-
fully within different communities. Support and leadership are required
from local public health agencies to test the effectiveness of and to imple-
ment promising interventions within a given community. Nationwide
programs are not the best approach; instead states and local communi-
ties need to experiment with multiple strategies. Interventions designed
to enhance the use of reminder–recall and assessment and feedback efforts
in the private sector are likely to be highly effective. There is also a need
for extensive and ongoing collaboration among local public health agen-
cies, private health plans, and public and private health care providers to
monitor and improve coverage levels.

Finding 4-12. Data on baseline and current immunization coverage
levels are essential for determining the reliability or effectiveness of a
selected intervention. Disruptions in data collection and assessment
efforts impede the evaluation of intervention strategies and inhibit the
determination of best practices.

Finding 4-13. It is unlikely that private health care plans will allocate
adequate resources for populationwide services or community activities
that promote the health of at-risk or hard-to-reach populations under
current contractual arrangements.

SUMMING UP

The continued presence of many vaccine-preventable diseases
throughout the world requires a persistent effort within each U.S. state to
monitor disease reports and be prepared to respond swiftly to disease
outbreaks. Similarly, surveillance and assessment of immunization cover-
age rates are still required so that discrepancies can be identified and
resolved by reducing barriers or creating appropriate incentives within
the health care system. Interventions such as assessment and feedback for
public and private health care providers and client reminder–recall have
been shown to improve immunization rates, and their implementation in
a broad range of communities deserves full support. In areas where evi-
dence of impact is uncertain, multiple strategies are necessary until cer-
tain approaches have achieved a significant enough impact to warrant
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their implementation across multiple populations. Policy linkages are also
needed to strengthen system performance and to bridge gaps between the
health care finance and health care delivery systems. System-level inter-
ventions can improve immunization coverage rates when they benefit
key target audiences, but such interventions can be difficult to achieve
when their implementation requires changes in professional behavior or
organizational practices.

Ongoing developments within the science of vaccines, changes in the
organization of the U.S. health care system, and movements within the
population at large all place extraordinary demands on the public health
infrastructure for immunization (see Chapter 2). These demands, in turn,
have generated two key forces: (1) a persistent national need for the best
available expertise, technology, tools, and leadership to complement state
efforts to fulfill important public health functions, and (2) a strong desire
to maintain flexibility in services and policies at the state and local levels
to ensure responsiveness to immediate situations and state-driven priori-
ties. These twin forces shape the infrastructure for immunization nation-
wide.

Finding 4-14. The immunization infrastructure within each state needs
to have the capacity to perform a set of critical surveillance, disease
control, safety oversight, and immunization improvement strategies to
sustain current coverage rates. Reductions in this capacity will contrib-
ute to a weakening of vaccination levels and possible disease outbreaks.

Chapter 5 considers the various forms of local, state, and federal
investments in each of the three roles discussed in this chapter. Recogniz-
ing that variations in organizational style can affect the level of resources
required, we examine how some states have spent federal funds to sup-
port stand-alone as well as integrated services. Determining the level of
resources necessary to sustain a viable and flexible infrastructure and
how such investments should be allocated across state and national bud-
gets is essential to ensure a viable, flexible, and stable national immuniza-
tion system in the future. The particular roles and contributions of the
National Immunization Program and Section 317 funds are considered in
this context.

ENDNOTES

1. Diphtheria, tetanus, and pertussis (DTP) vaccine; poliovirus vaccine; measles,
mumps, and rubella (MMR) vaccine; Haemophilus influenzae type b vaccine; and hepatitis B
vaccine.

2. Up-to-date coverage is calculated for children at the 24-month mark. However, the
retrospective nature of this survey results in a 3-year lag time in the data reported. Thus, for
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example, data collected in fall 2000 on 5-year-old kindergarten entrants reflect coverage
3 years ago, when these children were age 2 (information provided by CDC).

3. Such conditions include the following: the records were transferred to another pro-
vider; the chart indicates that the child has moved or gone elsewhere; a mailed reminder
card was returned without another local forwarding address; and the chart indicates that
the parent says the child is seeing another provider, or that a home or telephone visit
revealed the child was seeing another provider.

4. Examples cited are based on personal communication with providers in the New
York inner-city area.

5. The New York City Department of Health provides such separate reports.
6. What constitutes a “fully functional registry” has been discussed and debated. Both

NVAC and Wood et al. (1999:232) define a fully functional registry as one that tracks more
than 95 percent of children under age 2 in the specified catchment area and provides an
electronic immunization record that is accessible to providers. The Robert Wood Johnson
Foundation (RWJF) considers a fully functional registry as one that includes all children in
a given catchment area, with information about all doses of all vaccines delivered by all
providers (NVAC, 1999b:16).

7. The items were derived from a conceptual definition prepared by the Cecil G. Sheps
Center for Health Services Research at the University of North Carolina at Chapel Hill,
which served as the national evaluation office for the All Kids Count initiative. RWJF also
established a national program office for the initiative at the Task Force for Child Survival
at the Carter Center in Atlanta, Georgia.

8. Duplicate records are included in these statistics, causing some states to show more
than 100 percent of their children enrolled in the state registry.

9. The CDC survey defined public providers as “facilities operated partially or wholly
with public funds (e.g., county public health clinics, community/migrant health centers,
Indian Health Services, etc.) and/or the individual practitioners providing immunizations
in such facilities.” Private providers are defined as “health care facilities or practices oper-
ated solely with private funds and/or the individual practitioners providing immuniza-
tions in such facilities.”

10. For the purposes of the CDC survey, enrollment was defined as “providers who
have authorized access to the registry (e.g., written agreement, passwords, rights and re-
sponsibilities defined)” (information provided by CDC). Participation entails actually hav-
ing submitted data to a registry in the last 6 months.

11. The percentage breakdown of vaccines claimed to cause adverse events is as follows:

DTP/P/DTP-Hib 71.7%
MMR or components 14.5%
IPV or OPV 10.0%
Tetanus/Td/DT 1.9%
New vaccines 0.5%
Other* 1.5%

*Vaccine not covered under VICP or unspecified vaccine (www.hrsa.dhhs.gov/
bhpr/vicp/ABDVIC.htm and www.hrsa.dhhs.gov/bhpr/vicp/qanda.htm).

12. The TFCPS report includes only three strategies (increasing community demand for
vaccination, enhancing access to vaccination services, and implementing provider-based
interventions). Reducing out-of-pocket costs is described in the report as one of six inter-
ventions under the strategy of enhancing access to vaccination services. Given the impor-
tance of finance approaches in the present study, out-of-pocket cost intervention is catego-
rized as a fourth strategy in this discussion.

13. It is possible that immunization records for these children were not available, con-
tributing to a lower reporting rate than actually was the case.
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 5

Immunization Finance
Policies and Practices

This chapter examines the finance policies and practices that enable
the performance of the five roles of the national immunization system
discussed in Chapters 2 through 4. Recognizing that immunization

is the shared responsibility of the private and public sectors, including
federal, state, and local governments, we consider how roles and responsi-
bilities for immunization are distributed across different levels of govern-
ment. We give particular attention to how current policies and practices
establish the set of arrangements used to manage the community health
system, target needy groups, ensure accountability within the public and
private health care sectors, and allocate costs for these efforts. Our emphasis
in this chapter is on children, since childhood immunization initiatives
have been a major area of emphasis within the Section 317 program and
the exclusive focus of the Vaccines for Children (VFC) effort. Although
the federal government has established national goals to improve the rate
of coverage for adult immunization among different age groups and
special populations, financial resources to support this effort have been
extremely limited and remain largely undocumented at the federal and
state levels.

When public health clinics served as the primary point of service for
delivering immunizations directly to disadvantaged populations, they
had self-contained programs that performed multiple functions, includ-
ing the purchase and administration of vaccines, the measurement of
infectious disease patterns, the analysis of vaccine coverage rates and
safety concerns, the development of programs to improve immunization
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coverage, and the performance of immunization policy and leadership
roles within their communities. The public clinics were able to draw on
patient revenues for specific services to help finance multiple types of
public health activities.

The emphasis on providing vaccines as a fundamental part of primary
health care in the private sector and the creation of the VFC program
separated these roles. Vaccine purchase and service-delivery responsibili-
ties were shifted largely to the private sector (although many public clinics
continue to immunize children under Medicaid contracts and other ser-
vice arrangements to meet the needs of children in local communities
who do not qualify for federal assistance). Public health agencies were
expected to sustain their traditional prevention and measurement efforts,
while also assuming new responsibilities for administering the VFC pro-
gram by enrolling private providers and monitoring a much larger set of
immunization records. The policy role of public health agencies was thus
expanded to include encouragement and oversight of private-sector per-
formance in meeting national immunization goals; however, the VFC pro-
gram did not provide the additional administrative resources that would
enable the exercise of these functions at the local level.

This redefinition of roles and responsibilities occurred during a time
when federal resources for state immunization infrastructure efforts were
diminishing, and greater reliance was being placed on the states and the
private sector to meet national health needs.  States took on new responsi-
bilities for the health care of infants and children through programs such
as the State Children’s Health Insurance Program (SCHIP), for example,
which provided greater opportunity to work with managed care organi-
zations in providing primary health care services (including immuniza-
tions) for Medicaid families.

These transitions and shifts in roles and responsibilities have resulted in
ambiguity with regard to leadership, measurement, and finance responsi-
bilities for the national immunization system. Resolving this ambiguity
will require careful consideration of the level of oversight and resources
necessary to ensure that the private and public health sectors can each
contribute effectively in addressing national immunization needs. The
new system of private-sector responsibility for clients who were once
served by public health clinics is still evolving, and an array of issues is
emerging that requires careful consideration before judgments are made
about the successes or limitations of this new approach. In this context,
the following sections review in turn the immunization roles and respon-
sibilities and associated finance policies and practices of the private sector,
local health departments, the states, and the federal government.
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PRIVATE-SECTOR ROLES AND RESPONSIBILITIES

As noted earlier, most children receive their immunization services
today from a private health care provider. Although the federal and state
governments purchase more than half of the childhood vaccines distrib-
uted in the United States, private-sector health plans play an equally
important role in determining how immunizations are delivered and
influence how the costs of vaccine purchase, vaccine administration, and
record keeping are distributed across the different levels of the immuni-
zation system. Three important concerns deserve attention in considering
the roles and responsibilities of the private sector within this system:
(1) whether immunization is a covered benefit within primary care health
plans offered in the private sector, (2) whether private health plans moni-
tor the immunization coverage levels of their members to determine
whether their rates are up to date, and (3) whether private health plans
are prepared to take action to improve coverage rates if disparities are
found within their membership or their members’ communities.

Immunization as a Covered Benefit

Most but not all private health plans include immunizations, but
health plans and insurers do not cover all immunizations fully as a cov-
ered benefit.  Private plans are more likely to cover immunizations for
infants and children than for adults.1  A preliminary draft of the Healthy
People 2010 report included a goal of increasing to 90 percent the number
of 2-year-old children who receive vaccinations as part of comprehensive
primary care (baseline: 66 percent in 1996), which would constitute a
50 percent improvement over the year 2000 objectives (Department of
Health and Human Services [DHHS], 1998). To achieve this goal, immuni-
zations must be covered within primary care health plans. But even
though earlier health objectives (DHHS, 1999) included a proposal to
have all private plans cover immunizations fully as a basic benefit (Objec-
tive 20.15), many plans do not do so.2

Coverage of adult vaccines as a benefit within private health plans is
highly variable and remains largely undocumented. The Healthy People
2010 objectives include increasing the level of coverage to 90 percent for
annual influenza vaccinations (baseline: 63 percent in 1997) and for one-
time pneumococcal vaccinations (baseline: 43 percent in 1997) for non-
institutionalized adults aged 65 and older (DHHS, 2000). The 2010 objec-
tives also propose increasing the level of coverage to 60 percent for annual
influenza vaccinations (baseline: 25 percent in 1997) and for one-time
pneumococcal vaccinations (baseline: 11 percent in 1997) for noninstitu-
tionalized high-risk adults aged 18 to 64. However, no initiative has been
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announced within the federal or state governments that would advocate
mandatory coverage of these vaccines within private health plans.

The National Vaccine Advisory Committee (NVAC) has recom-
mended that the private health sector assume greater responsibility for
improving and sustaining high levels of immunization coverage. For
example, NVAC concluded in 1999 that the nation’s immunization sys-
tem is incomplete and cannot ensure the timely vaccination of the 11,000
U.S. infants born each day with a schedule that incorporates newly rec-
ommended vaccines (NVAC, 1999a). NVAC offered 15 recommendations
for improving the immunization delivery system in both the public and
private health sectors, including efforts to expand the scope of immuniza-
tion coverage in private health plans (NVAC, 1999a). Among these rec-
ommendations were the following:

• All health insurance plans, including Employee Retirement Income
Security Act (ERISA) self-insured plans, should offer first-dollar coverage
for childhood vaccines recommended in the harmonized immunization
schedule (NVAC, 1999a).3

• Managed care organizations and managed Medicaid plans should
ensure complete immunization of their members based on the harmo-
nized schedule. These efforts should include the use of effective strategies
to improve and maintain immunization coverage rates, such as reminder
and/or recall systems, practice-based coverage assessments, and provider
incentives and education (see Chapter 4).

• All immunization providers, public and private, should assess the
immunization coverage levels within their practices annually with assis-
tance from state and local health departments, professional associations,
and managed care organizations and other insurers.

One source of continuing uncertainty within both private and public
health plans is the changing nature of the recommended immunization
schedule (see Chapter 2). The federal government does not set universal
immunization standards for the entire population. National recommen-
dations are developed through collaboration among governmental bodies
(e.g., the Advisory Committee on Immunization Practices [ACIP]) and
professional advisory organizations (e.g., the Committee on Infectious
Diseases of the American Academy of Pediatrics [AAP]), whose recom-
mendations influence the scope of coverage benefits within federal pro-
grams such as Medicaid/Early and Periodic Screening, Diagnosis, and
Treatment (EPSDT), SCHIP, and VFC. These same recommendations are
considered by private health plans and state health agencies, which issue
guidelines and enact requirements for their own populations, including
immunization standards for school entry, day care licensing, and insur-
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ance coverage. As a result, immunization coverage requirements are not
mandatory, and benefits vary by state and by health plan (see Appendix G).

Difficulties in Achieving Immunization Coverage Goals

In negotiating Medicaid or SCHIP contracts with private health care
plans, many states have included immunization rates as key performance
measures. Recent legislation, such as the Balanced Budget Act of 1997, has
required health maintenance organizations (HMOs) that provide services
for public beneficiaries to develop internal quality assurance processes
that can be reviewed externally to assess contractor performance in meet-
ing certain goals. To assist this effort, the Health Care Financing Adminis-
tration (HCFA) has undertaken several quality-of-care activities, includ-
ing a quality improvement system for managed care (known as QISMC).
These initiatives are designed to help the states comply with their legal
requirements to develop and implement quality assessment and improve-
ment strategies. Public health officials have technical skills and expertise
that can support these initiatives, but financial resources to support col-
laborative efforts involving HCFA, CDC, and state officials are not readily
available within each state.

State health finance agencies can hold providers accountable for out-
comes and performance in areas such as quality of care and basic benefits
coverage through health contract negotiations as well as the use of incen-
tives or penalties.  State officials have indicated, however, that they often
avoid adding such requirements to Medicaid health plans because doing
so would make the plans unduly burdensome, and could discourage
private providers or managed care organizations from participating in
Medicaid at all or enrolling hard-to-reach participants. Similarly, private
health plans with Medicaid or SCHIP contracts may incur additional costs
in the use of evidence-based prevention strategies, such as recall and/or
reminder systems, immunization registries, practice-based coverage assess-
ments, and provider education.

In theory, physicians within a managed care system will offer preven-
tive services (including immunization) that reduce the probability of costly
illnesses. In the ideal world, managed care’s emphasis on population-
based health outcomes, analysis of small-area variations, data tools, pro-
vider profiling and accountability, coverage of prevention services, and
benchmarking should promote the achievement of high immunization
coverage rates for enrolled populations (Mullen, 1999). In practice, how-
ever, frequent changes occur in the mix of clients, providers, and health
plans. Half of those enrolled in managed care plans do not remain for
longer than 3 years. The transience of hard-to-reach patients contributes
to a diffusion of responsibility, since providers are not obligated to check
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on or improve the immunization status of clients who visit their offices
only once.

At present, little compelling evidence has emerged that managed care
plans do any better or worse than fee-for-service systems in improving
the immunization status of their members (Fairbrother et al., 1996). More
important, variations in measurement and the movement of covered
populations make it difficult to compare plan performance in improving
immunization rates. The exclusion of providers that serve predominantly
low-income clients or hard-to-reach groups from enrollment or assess-
ment measures can contribute to positive measures of immunization cov-
erage that suggest good performance. Such exclusionary practices are
difficult to detect, especially in the absence of small-area population-based
assessments that have sufficient sensitivity to reveal disparities in cover-
age rates and service utilization patterns among vulnerable groups. The
lack of national or state-level trend data for Medicaid and other disadvan-
taged populations within private health plans (whether capitated man-
aged care organizations or fee-for-service) also makes it difficult to follow
immunization coverage rates within high-risk groups. States and local
communities thus rely on special population-based studies to monitor
coverage rates and to determine whether private plans within their areas
are providing immunizations as expected (see Box 5-1). These special
studies are generally financed by state public health agencies or CDC;
both types of studies are commonly supported by the Section 317 program.

Inconsistencies in the measurement of immunization status within
high-risk populations inhibit efforts to monitor community health, as well
as the impact of private health plans on client and community outcomes.
The absence of reliable data confounds attempts to hold plans account-
able for the quality of their performance in improving the health status of
their most vulnerable participants.

Several factors make it difficult to monitor service-delivery patterns
within the private sector:

• Large numbers of uninsured and Medicaid families shift between
public health clinics and private health plans (often as a result of monthly
eligibility determinations), and the scattering of immunization records
becomes a significant problem in establishing accountability requirements
within multiple health plans. In California, for example, 40 percent of
children lose Medicaid each year (Kuttner, 1999; Fairbrother, 2000;
Fairbrother, 1999).

• Most health plans do not provide separate reimbursements to ser-
vice providers for immunizations that are included in capitation pay-
ments for primary care or well-baby services for infants and children.
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BOX 5-1
Small-Area Analysis for Detroit and Newark

Detroit, Michigan, and Newark, New Jersey, are cities with high poverty rates
and large minority populations. Detroit residents in particular have problems with
access to primary care. The immunization coverage rates of both cities are among
the lowest for municipalities in the country and are well below the rates in the rest
of their respective states. Detroit’s rate for the 4:3:1 series for 2-year-olds in 1998
was 71.6 percent, while the rate for the rest of Michigan was 80.0 percent; Newark’s
rate in the same year was 66.3 percent, while that for the rest of New Jersey was
85.9 percent.

In Detroit, a multiyear CDC grant funds the university-based Child Health Net-
work Immunization Project (CHNIP), providing $1.5 million for each of 5 years for
innovations in practices designed to improve immunization coverage and for eval-
uation of these practices. The Detroit Medical Center at Wayne State University
initially undertook neighborhood-specific door-to-door surveys to determine local
health care resources and access to primary care providers. These surveys repre-
sented an effort to identify neighborhoods in which children were most at risk for
underimmunization, and thus the most appropriate targets for CHNIP’s outreach
and facilitation services. This neighborhood-based assessment was conducted
independently of the city’s health department, which has neither the technical nor
financial resources needed to conduct this type of study.

The Newark health department likewise has not conducted any small-area sur-
veys of immunization coverage or access to primary care in recent years. It has,
however, applied to the State of New Jersey for Public Health Priority Funds—
state-appropriated monies that must be used for state-identified priorities—to con-
duct a study of immunization coverage rates within selected neighborhoods. City
health officials and leaders appreciate the value of small-area analysis of immuni-
zation coverage rates in identifying pockets of need and targeting resources and
special interventions accordingly. They frequently lack the resources needed to
conduct such special studies and interventions as a routine function, however, and
thus depend for this purpose on state and federal initiatives and resources.

• Immunizations for adolescents and adults may generate bills, but
such data often are not available in a form that would allow comparisons
of service patterns across health plans or regions.

• Although some plans may incur costs for developing and main-
taining medical records data, the costs of compiling (or searching) immu-
nization information are not recorded separately. As noted earlier, such
compilation can be labor-intensive if records are scattered across multiple
health settings.
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Improving Performance and Implementing Prevention Methods

Managed care organizations based in large group practices (such as
Kaiser Permanente and the Henry Ford Health System) have developed
comprehensive medical record databases (often in electronic form) that
provide information on a patient’s health history, including immuniza-
tions. Such databases create provider performance profiles and, on occa-
sion, may generate reminder–recall notices for immunization updates.
Managed care organizations that serve Medicaid and other low-income
populations (e.g., those served by SCHIP) expanded rapidly in the 1990s.
These plans have less fully developed central patient information systems
and contend with disenrollments of around 4 percent per month, often
the result of monthly eligibility determinations (Kuttner, 1999; Fairbrother
2000; Fairbrother 1999). Thus, the potential for enrollment-based data sys-
tems to improve immunization coverage levels for Medicaid and SCHIP
enrollees has not yet been realized.

Furthermore, given competition among various care networks and
cost-containment practices of Medicaid managed care providers, data
sharing efforts or performance assessment measures will be difficult to
implement in the absence of a broader strategic approach that can provide
either stability for clients (e.g., 1- or 2-year eligibility periods for services
such as Medicaid or SCHIP); stability in the vaccine schedule; or financial
incentives for providers so they can commit administrative resources to
promoting high immunization coverage rates, the addition of new vac-
cines, and efforts to cover hard-to-reach populations. Restructuring finan-
cial incentives and payment methods for small inner-city practices in
particular so they can implement quality improvement and preventive
approaches (such as reminder–recall systems) would help mitigate per-
sonal and systemic barriers to care for families that already have access to
a medical home and a primary care provider.

In ensuring that significant disparities in access to vaccines and cov-
erage do not emerge within vulnerable groups, state public health agen-
cies will need to assume leadership and coordination roles in the assess-
ment, documentation, and improvement of immunization rates in the
private sector. Other IOM reports (1988 and 1997) have described in detail
the information gathering and analytical functions associated with these
roles. Since the delivery of immunization services has shifted from the
public to the private sector over the past decade, careful attention will
need to be focused on ways to gather and compare data on immunization
status, vaccine coverage benefits, and service-delivery costs from both
public and private health insurance plans. Key concerns include the
following:
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• What is the appropriate measure of coverage of a given population?
(the whole population? all of those enrolled with a selected group of
providers? those enrolled for a certain length of time with certain pro-
viders?)

• How do we know we have accurate data on selected groups within
a given population? What sample size and population characteristics are
the appropriate selection criteria?

• What level of vaccine coverage is an acceptable measure of immu-
nization coverage within a given population?

• What constitutes a reasonable effort to determine and improve
coverage levels within specific population groups?

In addition to the assessment of immunization coverage levels, public
health agencies are consistently encouraged to exercise leadership in
working with private providers to adopt model strategies (such as routine
audits and reminder–recall systems) to maintain high rates of coverage. A
recent NVAC report, for example, urges indemnity health and self-insured
plans to cover immunization benefits for their members, and recommends
that all Medicaid-enrolled providers who immunize children participate
in the VFC program (NVAC, 1999a). Despite this encouragement, a national
consensus about the implications of not meeting certain performance stan-
dards does not yet exist. Who is to be held responsible if a large percent-
age of Medicaid clients do not acquire immunizations in a timely manner?
Who is obligated to ensure that high-risk adults are encouraged to receive
influenza and pneumococcal vaccines?

How to finance such assessment, assurance, and leadership roles lies
at the crux of the present study. It is clearly in the national interest to have
a strong public health system in place nationwide that can provide reli-
able data and indicators, and support public and private health care pro-
viders and local communities in improving their immunization perfor-
mance. At the same time, private health plans and providers need to
share the burden of incorporating prevention efforts into their practices
and programs (see Box 5-2). A shared partnership, responsive to local
needs and resources, can integrate public health activities within the
complex maze of state health finance and health insurance initiatives to
improve the health status of vulnerable groups.

Finding 5-1. Child and adult immunization coverage requirements are
not mandatory, and benefits vary by state and by health plan. Disparities
in covered benefits between public and private health plans and within
the private sector make it difficult both to assess immunization levels
and to fix responsibility for addressing coverage gaps on a population-
wide basis.
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BOX 5-2
Rochester Private–Public Partnership Approach

One example of a coordinated, strategic private–public partnership approach
has been demonstrated in Rochester, New York, with favorable results. Szylagyi
(1999) prepared a randomized sample of 30,000 charts from Rochester’s 80 pedi-
atric provider practices, and reported 1993 coverage rates as follows: 55 percent
in the inner city, 65 percent in the remaining urban areas, and 75 percent in the
suburbs. The study tested the impact of an intervention consisting of a tiered
reminder–recall–outreach intervention, with outreach (the most expensive approach)
targeted to the most hard-to-reach portion (5–10 percent) of the study population.
The results of the tiered intervention included a 20 percent increase in immuniza-
tion coverage and an 11 percent increase in preventive service visits, which had
the spillover effect of increasing anemia screening (by 12 percent) and lead screen-
ing (8 percent). The same intervention was implemented countywide, and a follow-
up survey in 1996 showed significant increases in coverage. The greatest improve-
ments were for inner-city children, whose rates increased from 55 percent in 1993
to 75 percent in 1996. These interventions have been financed by a unique collab-
oration between the county and state health departments that has allowed county
health officials to pool money from several categorical programs. As more clients
seek immunizations within their medical homes among private providers, other
sources of revenue are able to finance some of the costs of the immunization
program.

Finding 5-2. Responsibility for ensuring the immunization status of
selected communities or at-risk groups is currently diffused among mul-
tiple parties, including clients themselves, health care providers, health
plans, health finance agencies, and public health agencies. Although the
assessment of immunization coverage rates within local communities
remains a fundamental responsibility of public health agencies, few local
or state agencies have sufficient resources to conduct independent studies,
and most must rely on data provided by others.

Finding 5-3. Needy populations are increasingly receiving care within
the private health sector as Medicaid and SCHIP contract with health
plans to provide benefits, including immunizations. However, the absence
of reliable indicators of this shift to privately managed care has made it
more difficult to monitor immunization coverage levels for the total
population as well as vulnerable groups.  Both private and public health
care providers must be held accountable to a consistent set of measures
that can be used to assess and compare their performance in adequately
immunizing public program beneficiaries.
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Finding 5-4. Collaborative efforts with private health plans and local
providers can improve the quality of data available to support assess-
ment studies. However, state health agencies must provide the leader-
ship, technical expertise, and independence that are essential to the
integrity of assessment efforts.

Finding 5-5. The private sector plays a significant role in offering
immunization benefits and has the capability to implement prevention
practices that would improve and sustain immunization coverage rates
among vulnerable groups. To exercise this capability, however, the private
sector requires assistance and oversight so that accurate immunization
coverage rates can be established, and the causes of coverage disparities
can be monitored.

Finding 5-6. If immunization assessment is to be enhanced within pri-
vate provider offices, the private health sector must make behavioral
changes that require more than the infusion of federal or state funds.
Such efforts must involve partnerships with national, state, and local
professional groups and private health plans so that common strategies
can be developed and implemented at the local level. States require
incentives as well as financial assistance if these public–private partner-
ships are to be implemented at the local level to improve the quality of
local immunization services and sustain high rates of immunization
coverage among vulnerable populations.

LOCAL HEALTH DEPARTMENT ROLES AND RESPONSIBILITIES

More than 3,000 public health agencies across the United States provide
a broad array of programs and services staffed by technical, administra-
tive, and support personnel within county, metropolitan, and statewide
jurisdictions. As noted in an earlier IOM report, the jurisdictions and
authority of local health departments overlap, and their service responsi-
bilities and fiscal capabilities are heterogeneous (IOM, 1988). Significant
variation exists in their funding sources, ranging from completely state
supported to funded exclusively at the local level.

Many states rely on a county system to deliver public health services,
and in recent years, many local governments have dealt directly with the
federal government to obtain financial assistance in meeting the needs of
vulnerable populations. The importance of using federal funds to support
local initiatives is reflected in the administration of the Section 317 pro-
gram within CDC. In addition to the state and other political jurisdiction
grants awarded by the National Immunization Program, five metropoli-
tan regions are eligible to receive federal immunization grants (Houston
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and San Antonio, Texas; New York City, New York; Chicago, Illinois; and
Philadelphia, Pennsylvania).4

The basic responsibility for public health is at the state level, but
states differ in the ways in which they administer local public health
programs. Some states rely entirely on state employees for local services.
Others delegate their responsibilities to county or local health depart-
ments that must rely upon local revenues to supplement state resources.
In some metropolitan areas, local health departments are larger than the
entire public health staff of smaller or more rural states. Some states have
highly centralized data collection efforts used to monitor disease out-
breaks and vaccination coverage status, while others have only the results
of scattered studies within local health departments that can afford to
conduct them. Similarly, some states use their own or federal funds to
support programs such as Women, Infants, and Children (WIC) linkages
or outreach efforts to improve local coverage levels, while such initiatives
are supported entirely with local funds in a limited number of jurisdictions.

Infrastructure Investments and Immunization Programs

Prior to the expansion of the Section 317 program in the early 1990s,
most local health departments served primarily as providers of immuni-
zations. Only a handful of state agencies were actively involved in data
collection, coverage assessment, or partnership initiatives. With the increase
in Section 317 funding in the early 1990s and legislative changes that
allowed the federal government to support direct services within the
states, funds became available for local immunization programs, exten-
sive experimentation with new measurement efforts, and the formation
of new public and private partnerships.

According to an informal survey conducted by the National Associa-
tion of City and County Health Officials (NACCHO), in the early 1990s
local health departments used Section 317 funds to develop new immuni-
zation programs in such areas as increased assessment, outreach, perfor-
mance measurement, program linkages, and information management
(NACCHO, 1999). Staff time and clinic hours devoted to immunization
activities increased in urban areas, and health clinics were established in
rural areas and isolated communities to improve access to immunization
services. Evening, weekend, and satellite clinics, specialty clinics (hepati-
tis B and school-based clinics), and partnerships with other organizations
such as WIC and Head Start were developed to target hard-to-reach popu-
lations. Local health departments also used federal funds to send staff to
health fairs, strengthen advertising and public information campaigns,
and improve tracking and recall systems used to survey at-risk popula-
tions. Incentive programs for patients were established, and staff training
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was enhanced to keep all providers up to date on changing vaccines and
schedules. More localities had the time and support necessary to become
involved in the development of regional immunization registries.

These investments in broader outreach, access, and educational efforts
had contributed to a significant increase in immunization coverage rates
by the latter part of the decade. National childhood immunization rates
increased from 74.2 to 79.2 percent for the 4:3:1:3 series between 1995
(surveying children born between February 1992 and May 1994) and 1998
(surveying children born between February 1995 and May 1997) (infor-
mation provided by CDC) (see Table 1-2 in Chapter 1). Research has
indicated that certain types of programs, especially in such areas as pro-
vider record audits, reminder–recall systems, and WIC linkages (see
Chapter 4), contributed to the increased coverage rates reported during
the past decade.

Impact of Program Cutbacks and Budget Reductions

When federal appropriations for infrastructure grants began to decline
in 1996, local budgets for immunization services were substantially reduced,
and in some cases eliminated entirely (programs were eliminated, for
example, in Duvall County, Florida; Zanesville-Muskingum County, Ohio;
Noble County, Ohio; Dakota County, Minnesota; and Hennepin County,
Minnesota). In some cases, local governments used local tax dollars to
subsidize immunization program activities; in other cases, money was
redirected from flexible funding sources or cut from programs and ser-
vices such as environmental health, home health visits, and WIC clinics
(NACCHO, 1999). But few local jurisdictions had sufficient resources to
support technical personnel or broad initiatives, and project cutbacks
became routine.

Many cities and counties experienced up to a 50 percent reduction in
immunization infrastructure funding relative to the original grant funds
in the early 1990s (NACCHO, 1999). The decrease in federal funding
affected each of the six roles of the immunization system with the excep-
tion of vaccine purchase, since the new VFC and SCHIP programs covered
the latter costs. For example (NACCHO, 1999):

• Cutbacks occurred in direct clinical services, resulting in reduc-
tions in clinic hours and staff, the closing of entire clinics in some areas,
elimination of physician training, and reductions in update notices for
private providers.

• Resources for computer upgrading and maintenance were reduced,
slowing the use of electronic records and automated tracking.
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• Community assessment activities were discontinued, diminishing
the tracking of immunization coverage levels.

• Local health departments decreased programs designed to improve
immunization coverage rates among hard-to-reach populations, such as
home visits and outreach activities.

• Partnerships with organizations such as WIC and Head Start were
discontinued because of the lack of staff time to assist with outreach.

• Health departments’ capabilities to conduct community education
were reduced, and local agencies had fewer resources to assist with regional
immunization registries.

In addition, the reduction or elimination of many local program coor-
dinator positions resulted in a loss of leadership that disrupted communi-
cation and assistance from state health departments. The resulting delays
in obtaining information from state health departments have made it more
difficult for local health departments to remain informed about changes
in vaccine schedules and to address professional and public concerns in a
timely manner. Record and recall systems became increasingly fragmented,
and today many health departments no longer conduct full immuniza-
tion audits of local providers.

In some areas, local health officials responding to the NACCHO survey
reported frustration and sometimes resentment with regard to the impact of
the federal cutbacks on programmatic efforts. One Western state noted: “As
a result of the efforts staff supported through the immunization program,
we have been able to raise our immunization rates from 56 percent to almost
90 percent. It seems tragic that funding should be cut when we are finally
beginning to see some success” (NACCHO, 1999:1). Similarly, according to
a Midwestern state, “It seems ironic that while immunization rates have
risen slowly, we know that the last 25–30 percent will be the most difficult to
reach, and now funds are cut” (NACCHO, 1999:1).

Cuts in local programs not only reduced public health services, but
also decreased the emphasis placed on the importance of adhering to
immunization schedules within the private sector. One health official in a
Western state reported: “The greatest impact is the loss of sufficient infra-
structure to sustain highly effective systems change and to sustain neces-
sary community assessment activities that not only track coverage out-
comes, but also served as a source of community opinions and knowledge,
attitudes and behaviors” (NACCHO, 1999:2).

Finding 5-6. Local health departments have the capability to play impor-
tant roles in working with public- and private-sector providers to assess
and improve immunization coverage rates. However, they require state
and federal assistance to perform these roles.
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Finding 5-7. Reductions in federal assistance grants to the states have
decreased and sometimes eliminated important local infrastructure efforts
in areas related to data collection, technical assistance, immunization
assessment, and community outreach.

STATE ROLES AND RESPONSIBILITIES

States have important responsibilities for public health services in
general and immunization in particular (IOM, 1994b; IOM, 1988). In par-
ticular, they:

• Adopt policies and practices that influence vaccine coverage and
the delivery of immunization services within local jurisdictions (includ-
ing the adoption of universal purchase policies in 15 states).

• Create and enforce state mandates for the inclusion of immuniza-
tion benefits in private health insurance plans.

• Establish immunization requirements for day care and school entry,
as well as long-term health care facilities.

• Set Medicaid and SCHIP eligibility criteria and provider reimburse-
ment levels within federal requirements, negotiate managed care terms and
contracts within the limits of federal mandates, and determine the scope of
services to be included in the benefits package above the federal minimum.

• Distribute publicly purchased vaccines and administer immuniza-
tions as part of their responsibility for direct health care for indigent
populations.

• Contract with health plans for state and county employees, set
health guidelines for their welfare clients (such as immunization require-
ments), and provide public health services for the general public.

• Have historically borne the burden of disease surveillance; con-
tainment (initially through the use of quarantines); vaccine safety over-
sight; and health records management in the areas of infectious disease
and, more recently, immunization coverage.

Despite this array of activities, state immunization infrastructure
efforts are poorly described in the research literature. States do not track
routine expenditures for assessment, assurance, or regulatory activities.
The common practice is simply to divide costs between vaccine purchase
budgets and program operations as general categories.

Infrastructure Investments and Immunization Programs

Immunization infrastructure encompasses the direct labor, adminis-
tration, supplies, facilities and equipment, training, and overhead costs
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related to each state’s overall program. Every state immunization program
is concerned with vaccine purchase and service delivery, but variations
exist in the scope of the population that is served and the settings in
which services are delivered. In most states, the core mission and basic
purpose of the state program are focused solely on children, ensuring that
they receive the immunizations recommended by ACIP (Freed et al.,
1999). At the same time, the state survey and eight case studies prepared
for the present IOM study demonstrated significant variation in state
activities that reflect differences in levels of need, resources, and local
practices (see Appendixes D and E).

Section 317 Infrastructure Support. The vast majority of infrastructure sup-
port for immunization within the states comes through Section 317 grant
awards administered by CDC. Following the 1989–1990 measles out-
breaks, federal and state officials expressed alarm about the adequacy of
existing immunization delivery systems and identified strategies designed
to improve immunization coverage rates among vulnerable populations.

In the midst of turbulent health care reform and the expanded reli-
ance on private managed care plans to deliver public health benefits to
individuals eligible for federal assistance, the increased budget for Sec-
tion 317 (1992–1994) and the creation of the VFC program (1994) enabled
states to do more to improve immunization coverage levels. In the high-
funding years of the Section 317 program, states used their grant awards
primarily to expand local services (33 of 50 states) and outreach and edu-
cation (33 of 50 states) (see Table 5-1). About one-third of the states devel-
oped new partnerships with WIC clinics (13 of 50 states) or initiated state
or regional registries with encouragement from CDC (16 of 50 states). A
few states used their federal grants to improve statewide assessment
efforts (7 states), expand vaccination campaigns in general or specialized
areas (5 states), or add state staff to assist with coordination and policy
development (8 states). In addition to the national studies supported by
CDC, 11 states conducted their own immunization coverage surveys during
1995–1997, using methods that included annual birth certificate studies,
retrospective school surveys, cluster surveys, and registries (see Box 5-3).

Beyond operating their own programs, many states used their Sec-
tion 317 funds to monitor and help improve immunization rates within
the private sector. These efforts, such as the use of Clinic Assessment
Software Application (CASA) audits5  and general management of the
VFC program, represent important features of the new roles of public
health agencies in assessing and ensuring the quality of private health
care services financed through public funds. Yet such efforts are often the
most difficult to document because they do not constitute a defined “pro-
gram” in many public health agencies. The ability of health agencies to
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BOX 5-3
Sample of State and Local Immunization Coverage Surveys*

Birth Certificate Survey
Georgia
Mississippi
Tennessee
Florida
Oregon

Retrospective School Survey
California (this year)
Minnesota (performed once “a few years ago”)
New York (annual)
Kansas

Cluster Survey
Washington (performed for several counties 2 or 3 years ago)

Registry-Based Survey
South Carolina

Child Health Network
New York City (cluster survey)
Detroit (cluster survey)
Colorado
San Diego (random digit dialed survey)

*Surveys supported by state or local funds. Full range of surveys is not known.

SOURCE: A. Bauer, CDC, personal communication, May 21, 1999.

support management and oversight roles is challenged by programmatic
restrictions within federal programs such as VFC, Medicaid, and SCHIP
and the absence of general funds at the federal or state level (apart from
the Section 317 grants) that can support monitoring and assessment func-
tions. Health agencies realized that they were expected to assume new
responsibilities that were difficult to justify and were unable to obtain the
necessary resources to exercise this role.

States initially had broad discretion in the use of federal funds, although
CDC provided guidance each year to emphasize certain program objec-
tives and priorities. In 1998, CDC announced a set of required activities
under 18 program components to guide state programs and to provide a
basis for comparison of state efforts (information provided by CDC) (see
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IMMUNIZATION FINANCE POLICIES AND PRACTICES 161

Figure 1-5 in Chapter 1). The 18 program components, called “core func-
tions,” are currently used by CDC to track federal and state allocations for
immunization activities (information provided by CDC).

Other Federal Support. In addition to categorical grants from federal immu-
nization programs, some states receive funding for immunization-related
activities (including vaccine purchase, infrastructure support, or both)
through other federal programs (Freed et al., 1999). This type of federal
support is very limited, however, and is often focused on a particular
program or one-time support, rather than general and ongoing infra-
structure support. For example:

• Four states receive Medicaid matching funds to support registry or
outreach activities.

• Ten states report using Maternal and Child Health (MCH/Title V)
block grant funds to support immunization efforts.

• Four states draw on Public Health Service (PHS) block grant funds
for immunization programs.

• A small number of states draw on other funding sources, including
WIC (2 states), Temporary Assistance for Needy Families (TANF) (1 state),
and other state/federal grants (4 states).

In a few cases, federal programs require states to carry out certain
functions without federal financial support. The VFC program, for exam-
ple, restricts its expenditures primarily to the purchase and distribution
of vaccines.  Although some funds are available to coordinate provider
enrollment, the VFC program does not support the administration of
vaccine products, the recruitment or training of VFC providers, or the
records management of immunization coverage levels. By necessity, state
public health agencies support VFC administration with other funds, and
routinely draw on their Section 317 grants for this purpose.

State-Level Funding. CDC first requested estimates of state-level contribu-
tions for immunization programs in the proposals for fiscal year (FY) 2000
grants. Self-reports by the states indicated that they expected to provide
$109 million for vaccine purchase and $231 million for program opera-
tions to support immunization efforts in the year 2000. This figure includes
funds provided by other federal agencies that are used within the state for
immunization programs, along with state-level revenues and private re-
sources. The state-level contributions are not evenly distributed: half the
states (25) directly fund infrastructure support, and 4 of these states have
such funding as a substantial portion (more than 40 percent) of their
infrastructure budget (Freed et al., 1999) (see Figure 5-1). A few states

Copyright © National Academy of Sciences. All rights reserved.
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provide support for specific initiatives. For example, 15 states have direct
or in-kind state funding for registry development (although the size and
length of such funding vary).

Twenty-one states do not fund immunization infrastructure, and four
recently redirected state funds from vaccine purchase to infrastructure
support. More common across states is indirect support of the immuniza-
tion program through intergovernmental transfers, involving other state
or federal programs or services. In addition, many states provide in-kind
contributions in the form of assistance from school nurses and secretaries,
who conduct school-based assessments of children’s immunization status,
and from local health departments (e.g., facilities and overhead, and
locally funded staff who perform multiple duties, including the delivery
of immunizations) (Freed et al., 1999).  Five states mentioned the contri-
butions of volunteers in conducting various immunization activities.

State Finance Practices

State vaccine purchase grants from CDC remained relatively stable
during the 1990s (close to about $130 million per year in the period 1996–
1999; see Table 5-2). Although the VFC program assumed responsibility
for distributing large quantities of vaccine directly to providers that immu-
nized disadvantaged children, changes in the vaccine schedule and initial
uncertainties about the reliability of the VFC program caused state health
officials to stockpile surplus vaccines. Reliance on federal funds for vac-
cine purchase also allowed some states to use their own revenues for
other, more risky investments in community assistance and registry pro-
grams. In one year (1995), a significant decrease in state vaccine expenses
created a surplus of $60 million in the Section 317 vaccine purchase
awards, which CDC transferred to state operations/infrastructure sup-
port with congressional approval (information provided by CDC).6

Several factors within each state influence levels of public health
investment and administrative systems, including demographics (such as
population size and urban/rural distribution), per capita wealth, tax rev-
enues, the size of the uninsured populations, and health care traditions
(Marquis and Long, 1997). Finance practices may also be affected by the
organizational structure of state health programs. For example, in states
such as Maryland and Texas, where Medicaid is located administratively
or fiscally within the department of health, state agencies used vaccine
purchase savings from the implementation of VFC to increase provider
reimbursement fees, or to purchase additional vaccine for school health
programs or other groups not covered by VFC. In states where Medicaid
is not housed within the department of health, VFC savings were com-
monly not captured within the immunization program, and sometimes
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were not protected within the general health budget at all (Freed et al.,
1999).

An additional finance issue involves differences in federal and state
fiscal years. Legislatures in many states appropriate federal funds, so that
expenditures cannot be made until the legislature has approved them.
State legislatures do not meet every year in every state. State purchasing
and hiring procedures are legal controls of major importance that can
delay action in response to federal initiatives. The processes for the prepa-
ration and approval of capital budgets and general expenditure budget
processes are often separate in many states and involve lengthy and
detailed procedures.

States also differ in the extent to which they respond to unmet needs;
CDC has reported more than a five-fold variation across states in the

TABLE 5-2 Annual Awards and Expenditures of Section 317 Direct
Assistance (DA) Vaccine Purchase Funds (in millions of dollars)

Percentage of
New Re-awarded Total Total Award

Year Funds Fundsa Award Expenditures Expendedb

1990 149.0 0.0 149.0 106.3 71%
1991 112.9 37.5 150.3 102.5 68%
1992 156.2 26.8 183.1 121.6 66%
1993 171.2 43.9 215.1 156.2 77%
1994 136.2 86.3 222.5 171.9 61%
1995c 83.1 74.3 157.4 96.3 59%
1996 133.3 11.0 144.2 111.2 77%
1997 124.0 34.7 158.7 128.4 81%
1998d 108.2 34.9 143.1 135.6 95%
1999 128.0 8.0 136.0  NA NA

NOTE: CDC notes that 1990 was the first year in which grants were administered centrally,
instead of by regional offices.  There is limited background information with which to
substantiate these amounts, and as a result their accuracy is questionable.  In 1994, an
additional $30,672,686 in appropriated vaccine purchase funds was paid directly to the
Department of the Treasury for floor stock excise taxes on behalf of all the grantees when
the Vaccine Compensation Act was reauthorized.

aFunds awarded in previous years but not obligated.
bBased on year-end unobligated balances for 1990–1997 reported to CDC as of April 1, 1999.
c$53 million rescinded from unobligated balances in fiscal year 1996 (comprising funds
from 1993, 1994, and 1995).
dCDC estimates for expenditures and percentage of 1998 award expended.

SOURCE: Information provided by CDC.
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proportion of the population served by health department–operated clin-
ics. Fifteen states have adopted universal purchase policies (see Chapter
3); the remainder contribute a relatively small amount of state funds (i.e.,
less than 30 percent of total public vaccine purchase in the state) or noth-
ing at all to supply vaccines to disadvantaged adults and children.

In 1994, an earlier IOM committee warned state and federal officials
that “current approaches to immunizing children are not sufficient to
reach the 1996 target of 90 percent coverage” (IOM, 1994b:26). This pre-
diction was borne out: the overall immunization rate for preschool chil-
dren (aged 19 to 35 months) increased to just 79.2 percent in 1998 (infor-
mation provided by CDC). The committee’s report states: “To guide the
development of new programs and the allocation of funding and other
resources, states must have comprehensive information on children’s
unmet needs for immunizations and on the factors that keep them from
receiving those immunizations” (IOM, 1994b:26). Recognizing that state
needs will vary, the report continues:

No single plan will lead to comprehensive immunization coverage in
every state. Common themes may exist, but each state must find a solu-
tion that takes into account the specific immunization needs of its chil-
dren and how its providers and organizational resources can be used to
meet those needs. The committee is persuaded that solutions will require
state collaboration with local health departments, private providers, state
and local chapters of providers’ professional organizations, community
groups, and others. States should be exploring how to strengthen pri-
mary care to meet not only children’s immunization needs but also their
other important health care requirements. (IOM, 1994b:27)

In addressing the finance requirements for this enhanced set of efforts, the
report notes: “States are expected to apply CDC funds previously spent
on vaccine purchase to improving the infrastructure for delivering immu-
nization services” (IOM, 1994b:22).

The present committee’s analysis of budgetary trends, conducted
5 years after that earlier IOM study, suggests that this expectation has not
been realized. In many respects, state immunization programs received
mixed messages during the 1990s about the delivery of immunization
services. On the one hand, the Childhood Immunization Initiative and the
early increases in Section 317 funding encouraged the states to rely on
their public health clinics to improve access to immunizations by increas-
ing hours of service, availability of walk-in appointments, mobile service
units, immunization fairs, and other activities. Many states directed Sec-
tion 317 infrastructure funds to these areas by supporting additional staff
and equipment (Freed et al., 1999).
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At the same time that states were encouraged to use their public
clinics to expand access and foster outreach, however, the VFC program
and Medicaid reforms created a counteremphasis by promoting immuni-
zations for children in their private medical homes and encouraging
greater reliance on managed care organizations to serve populations that
once relied on public health clinics. In the majority of states, VFC has
made strides in this area, assisted by the increasing penetration of man-
aged care plans, the proliferation of Medicaid managed care plans, and
the implementation of SCHIP. Of the 46 states that reported this informa-
tion in response to the survey conducted for the present study, 40 had
experienced decreases in the proportion of children receiving vaccines in
the public sector, and some of these decreases were substantial (Freed et
al., 1999).

Still, the need for public-sector immunization services has not dis-
appeared. As discussed earlier, most children receive their services from
private providers, but the trend toward private-sector immunization
delivery is uneven (see Table 5-3). Indeed, the number of doses of vaccine
provided in the public sector did not decrease appreciably during the
1990s even though the overall numbers of clients were reduced, a fact that
can be attributed to the increase in the number of recommended doses for
newborns and adolescents (Freed et al., 1999). Residual needs for vaccine
remain in most public clinics, reflecting the realities of serving vulnerable
children and adults who have urgent needs and are unable to take advan-
tage of other health care resources. Furthermore, the clientele of public
health clinics has changed; the current clientele requires more effort to
maintain and improve immunization status because they are often more
transient, more socially isolated within their community, and more likely
to have contact with multiple health care providers in the public and
private sectors.

Furthermore, recent trends in poverty measures suggest that the
needs of those who depend on public programs may become more com-
plex. While the overall proportion of children living below the poverty
line has declined somewhat during recent years, the number of children
in extreme poverty may be increasing (Center on Budget and Policy Pri-
orities, 1999). These trends suggest that although fewer children may be
eligible for federal and state assistance programs, those who are eligible
may face more barriers, and require greater assistance, than was previ-
ously the norm. Anecdotal reports from clinical sites have confirmed this
observation (Szilagyi, 1999).

State health officers in various regions of the United States have
reported that managed care providers sometimes refer their patients to
public clinics for vaccine services because such immunizations can then
be provided without cost to the managed care plan (and the plan’s assess-
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TABLE 5-3 Estimated Vaccination Coverage with 4:3:1:3a Series Among
Children 19–35 Months of Age by Provider Type, Census Division, and
State—United States, National Immunization Survey (NIS), 1998b

Vaccinated Vaccinated Vaccinated Vaccinated
NIS by Public by Private by Mixed by Other
Population Provider Provider Providers Provider

Division/State Sizec (%) (%) (%) (%)

National 5,634,624 16.9 54.6 7.9 20.5
East North Central 893,232 18.0 51.3 9.5 21.2

Illinois 265,220 17.6 51.7 7.2 23.5
Indiana 120,294 22.0 44.6 13.6 19.8
Michigan 192,317 21.2 46.9 13.1 18.8
Ohio 216,883 16.0 58.1 6.1 19.8
Wisconsin 98,518 12.2 52.0 11.4 24.4

East South Central 324,385 31.9 38.7 10.7 18.7
Alabama 88,454 24.3 45.0 11.3 19.4
Kentucky 74,893 32.2 40.9 10.7 16.2
Mississippi 58,458 49.3 20.6 8.1 22.0
Tennessee 102,580 28.2 42.1 11.7 18.1

Middle Atlantic 758,284 7.7 65.9 4.2 22.2
New Jersey 168,721 5.7 66.3 7.0 21.0
New York 376,586 8.9 65.6 2.0 23.5
Pennsylvania 212,976 7.0 66.1 5.8 21.0

Mountain 369,444 21.6 46.1 10.4 21.9
Arizona 105,862 17.3 50.1 4.7 27.9
Colorado 77,203 17.1 52.4 8.9 21.6
Idaho 26,666 28.2 47.9 14.5 9.3
Montana 15,582 25.6 42.1 13.0 19.2
New Mexico 39,573 19.4 38.1 14.0 28.5
Nevada 40,496 33.3 40.9 12.5 13.2
Utah 55,177 24.2 39.1 16.2 20.4
Wyoming 8,886 23.7 48.2 13.4 14.6

New England 249,411 7.2 72.1 2.4 18.2
Connecticut 64,926 4.6 77.0 2.0 16.4
Massachusetts 113,833 7.1 72.0 2.0 18.9
Maine 21,136 7.5 68.2 1.9 22.4
New Hampshire 21,355 7.5 68.4 5.7 18.3
Rhode Island 18,183 18.2 67.2 1.1 13.5
Vermont 9,976 5.4 66.8 6.3 21.5

Pacific 1,014,554 11.6 56.2 7.5 24.7
Alaska 14,136 32.1 30.8 10.6 26.4
California 793,466 11.1 56.8 7.2 24.9
Hawaii 26,902 6.2 61.7 4.9 27.2
Oregon 64,318 18.0 50.5 9.9 21.7
Washington 115,732 10.1 57.3 8.3 24.4

South Atlantic 984,856 17.0 58.2 8.1 16.6
District of Columbia 10,816 14.5 58.9 3.1 23.5
Delaware 13,865 6.4 63.5 2.5 27.6

continued
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TABLE 5-3 Continued

Vaccinated Vaccinated Vaccinated Vaccinated
NIS by Public by Private by Mixed by Other
Population Provider Provider Providers Provider

Division/State Sizec (%) (%) (%) (%)

ment measures will count the immunization status of the patient regard-
less of service-delivery setting). These reports have stimulated advisory
notices by the HCFA and CDC warning that patterns of deliberate referral
are subject to penalties (Richardson, 1999; Richardson and Orenstein,
1999).

Impact of State Program Cutbacks and Budget Reductions

Federal budget cutbacks in the Section 317 program during FY 1996,
1997, 1998, and 1999 were significant (see Figure 5-2). In some cases,
grantees saw their infrastructure support budgets reduced by one-third

Florida 288,797 15.5 61.8 7.9 14.7
Georgia 165,386 24.3 52.2 9.4 14.2
Maryland 111,625 5.3 73.1 1.6 20.0
North Carolina 151,281 17.4 51.5 11.9 19.2
South Carolina 75,919 34.5 36.3 12.8 16.4
Virginia 138,479 12.7 64.5 6.3 16.5
West Virginia 28,687 15.5 59.2 10.1 15.2

West North Central 363,354 19.5 52.4 8.1 20.1
Iowa 52,688 21.8 48.1 12.4 17.8
Kansas 53,968 30.4 42.1 10.3 17.3
Minnesota 94,025 6.6 65.6 4.1 23.7
Missouri 104,231 25.9 49.6 8.6 15.9
North Dakota 10,748 29.0 34.8 11.6 24.6
Nebraska 32,466 11.4 53.7 6.2 28.7
South Dakota 15,228 18.5 50.8 8.9 21.8

West South Central 677,104 25.9 45.9 9.7 18.5
Arkansas 51,925 49.3 22.1 11.7 16.9
Louisiana 89,357 32.6 42.7 10.5 14.2
Oklahoma 66,406 30.7 36.2 10.3 22.8
Texas 469,416 21.4 50.4 9.2 19.0

a4:3:1:3 = Four or more doses of diphtheria, tetanus, and pertussis vaccine; three or more
doses of poliovirus vaccine; one or more doses of a measles-containing vaccine; and three
or more doses of Hemophilus influenzae type b vaccine.
bChildren in this survey period were born between February 1995 and May 1997.
cWeighted estimates.

SOURCE: CDC, 1999e.
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each year. As was the case with local health departments, discussed
earlier, these reductions caused states to cut back many immunization
efforts, including assessment, outreach, performance monitoring, pro-
gram linkages, and information management (see Table 5-4).7  Two of the
most common activities initiated with the original increases in Section 317
funding—outreach and education efforts and expanded service delivery—
were also the most common targets of cuts (Freed et al., 1999).  For example:

• Almost all state program managers made substantial cuts in con-
tracts with local health departments, even though they viewed local out-
reach activities as critical and effective.

• Half the states reduced staffing within the immunization program
by cutting staff, consolidating positions, or leaving vacancies unfilled.
Eight states transferred full-time equivalents (FTEs) or activities to other
programs.

• Several states expressed concern that they do not have the work-
force capacity required to investigate disease outbreaks, to work with
providers, and to continue registry development. Officials in one state
pointed out that it does little good to identify children who are behind on
their immunizations if there is no outreach component for follow-up and
subsequent vaccination.
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FIGURE 5-2 Section 317 grant operations funding history, 1995–2001 (dollars in
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• Many states have discontinued funding for local organizations
engaged in immunization outreach activities. States have reported that
doing so has damaged their credibility as partners with local agencies
(such as WIC clinics and community centers).

State Efforts to Adjust to Budget Declines

As federal assistance declined, many states attempted to secure from
other sources, public and private, funding that would preserve essential
services and alleviate the impact of the reductions. Such alternative sources
included other federal funding, redirection of state vaccine purchase funds
to infrastructure support, and additional state funding, among others.
Only 11 states were able to replace federal funds for vaccine purchase
with funds provided by their health departments and/or state legisla-
tures. Success in procuring funds for infrastructure is generally limited to
support for new vaccines, a specific immunization initiative (e.g., provid-
ing hepatitis A vaccine in Texas’ border counties), or registry develop-
ment (Freed et al., 1999:22). In cases where state legislatures did support
infrastructure (about 25 states), funds were sometimes appropriated directly
to the local health departments. Half of the state agencies are looking for
other funding sources, primarily from the state budget.

In some cases, private sources were identified to support educational
or outreach efforts within the state agencies. For example, vaccine manu-
facturers in 31 states supported educational activities (especially provider
education) and information dissemination. Statewide and/or local immu-
nization coalitions in 19 states became significant contributors to immuni-
zation efforts, particularly outreach activities. Insurers or managed care
organizations provided support in 7 states for registry efforts, vaccine
purchase, or outreach and education. Most of the states obtained partial
funding from other direct or indirect funding sources, including All Kids
Count grants for statewide registries (12 states), county- or city-level registry
efforts (11 states), and philanthropic assistance from other groups.8

Yet even with additional funding sources, as of the end of the decade
almost all state immunization programs had obtained few good answers
to their serious financial questions. According to one state source:

It’s a never-ending situation around here with new vaccines and all the
funding issues. Immunization program managers around the country
are being stretched beyond their limits. At some point, either things are
going to have to be broken down differently or . . . I don’t know what
the answer is. All of these things are important, but we’re just not able to
do it all. At what point do you just say enough is enough? (Freed et al.,
1999:23).
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Finding 5-8. States have devised various approaches and made invest-
ments in vaccine purchase and program operations, but the level of
investment is unevenly distributed across the states. Expenditures for
infrastructure efforts are poorly documented, and the financial base for
these efforts is not stable.  State variability in caring for indigent popu-
lations has impeded the development of a national consensus about what
level of care, what age groups, and what types of public health assess-
ment, assurance, and leadership responsibilities are adequate to support
a national immunization system.

Finding 5-9. Many states have attempted to maintain direct service
efforts to meet residual needs, especially among young children, while
also expanding their public health assessment, assurance, and policy
development roles in monitoring and responding to trends within the
private health sector. These enhanced efforts were undertaken without
additional resources during a period when federal budgets for infra-
structure support declined.

Finding 5-10. The loss of federal funds in Section 317 infrastructure
grants has diminished state and local activities in such areas as immuni-
zation services, outreach, educational programs, data surveillance and
measurement, and technical assistance. These reductions have impaired
the ability of state health agencies to carry out effective assessment,
assurance, and policy development roles. States now have less flexibility
to initiate comprehensive efforts in response to new vaccines, to serve
new age groups (such as adults) or selected populations, or to detect and
respond quickly to sudden disease outbreaks. Their ability to meet the
immunization needs of underserved communities and to encourage the
uptake of new vaccines among the general population has declined.

Finding 5-11. Changes in the roles of the public- and private-sector
health care system in delivering immunizations have generated uncer-
tainty about the appropriate balance of responsibilities among public
and private agencies, and between federal and state programs, in bring-
ing expertise and resources to bear on immunization coverage concerns
within local communities. This uncertainty has been exacerbated by the
instability of and reductions in the funding stream for state immuniza-
tion infrastructure.

Finding 5-12. The growing complexity of the vaccine schedule has
increased the states’ burden of record assessment in routine procedures.
Assessment studies are often reduced or eliminated when more pressing
needs arise, such as vaccine purchase or service-delivery requirements.
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States with large areas of concentrated poverty or populations that lack
immunization as a result of underinsurance may require additional fed-
eral resources to coordinate data collection efforts, to conduct targeted
assessments, and to synthesize the collection of records that are scattered
across diverse health care settings.

Finding 5-13. States had provided more than $300 million to support
immunization efforts as of midsummer 1999. While half the states (25)
directly support infrastructure, only 4 states fund a substantial portion
of their infrastructure budget (i.e., more than 40 percent). Twenty-one
states currently provide no direct state support for immunization infra-
structure. Four states receive such funding only by drawing on vaccine
purchase funds provided by their legislatures.

Finding 5-14. Some states have identified other finance sources to sup-
port immunization services, and new private-sector sources may even-
tually emerge that can contribute to state programs. However, these
other sources are limited in scope and are restricted to particular initia-
tives, such as the development of registries, education for providers, or
community partnership efforts.

FEDERAL ROLES AND RESPONSIBILITIES

The National Immunization Program (NIP) within CDC is the pri-
mary agency concerned with federal policy and practices in support of
state immunization efforts. NIP works with many different agencies and
organizations, including other divisions within CDC, HCFA, NVAC, the
Health Resources and Services Administration, and the Interagency Com-
mittee on Immunization (Rosenbaum et al., 1992; Fine, 1999; Association
of Maternal and Child Health Professionals, 1999).  In addition, the Depart-
ments of Agriculture, Education, and Housing and Urban Development
all participate in the development and implementation of federal immuni-
zation policies and programs (Kelley et al., 1993). As one report observes:
“The diversity of agencies involved is indicative of the importance of
immunization to the overall well-being of children and the complexity of
providing this service” (Kelley et al., 1993:1).

Although public health is commonly viewed as a primary function of
the states, federal interventions have occurred frequently, beginning with
the creation of public health hospitals in port cities in 1798 (DHHS, 2000).
The federal government has exercised two separate but often overlapping
roles in addressing immunization:

• State assistance—The federal government has consistently sought
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176 CALLING THE SHOTS

to supplement and support state efforts through policy coordination, tech-
nical assistance, and data collection. Federal grant awards also offer assis-
tance to help states improve their ability to meet the needs of underserved
populations, including the uninsured and urban poor, rural residents,
immigrants and migrant workers, the elderly, and infants and children.
As discussed earlier, federal immunization grants to the states expanded
to include infrastructure support in the early 1990s, allowing the states to
use federal funds to hire personnel and contractors for specific purposes
such as outreach, data collection, and program development.

• Federal initiatives—In addition to state assistance, the federal gov-
ernment has undertaken special initiatives to expedite the introduction of
new vaccines or technologies into the health care system; to reduce ineq-
uities in access to immunization services; and, more recently, to address
concerns about the safety and quality of vaccines. These initiatives require
close collaboration with the states to ensure that federal funds are distrib-
uted according to the priorities of the federal program, rather than simply
augmenting state revenues for public health.

The combination of state assistance and federal initiatives has evolved
through a series of special programs and policies (see Appendix B). The
result is a patchwork quilt of policy guidance that places particular emphasis
on certain issues while omitting others. By using their Section 317 grant
awards, states were able to stitch this quilt together in a cohesive manner
that responded to local needs and circumstances. As funds were reduced,
states were forced to balance responding to local conditions while also
complying with federal mandates.

Infrastructure Investments and Immunization Programs

Federal investments in immunization programs in the 1990s had two
basic objectives: (1) improving immunization coverage rates and sustain-
ing high rates among hard-to-reach populations using a variety of evidence-
based prevention and linkage strategies, and (2) integrating immuniza-
tion services within comprehensive primary care plans and medical
homes in the private health care sector. Congress has formulated specific
guidance for the development of the national immunization program in a
few additional areas as well:

• In the initial buildup of the Section 317 infrastructure grants, Con-
gress clearly intended that federal funds be used to improve access within
high-risk communities by extending clinic hours and hiring staff to admin-
ister immunizations (U.S. House of Representatives, 1991; U.S. Senate,
1993, 1994).
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• Congress has directed CDC to help states target pockets of need so
that federal funds can be focused on disadvantaged communities (U.S.
House of Representatives, 1989; U.S. Senate, 1992, 1995, 1998).

• Congress has supported the use of incentive grants to reward states
that achieve high rates of immunization coverage (U.S. Senate, 1993, 1994,
1995, 1998).

• Congress has guided the development of vaccine safety concerns
through the creation of a federal injury compensation plan financed by a
special excise tax on vaccine sales.

• Congress has urged CDC to provide leadership in improving adult
immunization coverage rates (U.S. House of Representatives, 1992).

• Congress has urged CDC to develop the worldwide polio eradica-
tion program, drawing on carryover funds in the state infrastructure
grants to support the program’s early development (U.S. House of Repre-
sentatives, 1996).

Congress has not addressed the issues of state data collection or the
assurance and assessment roles of public health agencies in the oversight
of private-sector performance, which now represent significant aspects of
immunization infrastructure. These latter areas raise fundamental con-
cerns about the extent to which federal agencies should support and guide
state practice through financial assistance and other incentives, including
penalties and reporting requirements. These areas also reveal challenges
that emerge when federal and state agencies attempt to guide or change
professional practices within the private health care sector. Recently, legis-
lation has been introduced that seeks to require comprehensive health
insurance coverage for childhood immunization.9  But such initiatives
must address the complex regulatory structure for group and individual
health insurance coverage within the private sector and face the tradi-
tional political resistance to federal mandates for the private health insur-
ance system.

Federal Finance Practices

As discussed earlier, significant increases in the federal immuniza-
tion grant awards to the states occurred in the early 1990s, followed by
rapid decreases in the latter part of the decade (see Figures 1-2 and 1-3 in
Chapter 1). In 1990 and 1991, infrastructure grants (called Financial Assis-
tance [FA] grants) and state expenditures were about one-fourth the level
of those for vaccine purchase (called Direct Assistance [DA] grants) (see
Tables 5-2 and 5-5). At mid-decade, FA levels increased substantially,
rising to twice the levels for DA. New money for FA grant awards in-
creased more than seven-fold from a total of $37 million awarded for 1990
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to $261 million for 1995. By the end of the decade, newly awarded FA
grants had declined to $116 million for 1998 and $111 million for 1999
(more than a 50 percent decrease). In FY 1999, expenditures for DA and
FA were roughly comparable. Four factors affected the buildup and sub-
sequent cutbacks in the Section 317 state infrastructure grants:

• Implementation of a pockets-of-need strategy.
• Use of incentive grants to improve immunization rates within the

states.
• The existence of significant carryover in the early years of the state

infrastructure grant awards.
• Initiation of the global polio eradication program.

Pockets of Need. Since numerous studies have demonstrated that low so-
cioeconomic status is strongly associated with low immunization rates,
CDC employed a strategy throughout the 1990s designed to enhance
efforts to identify and provide vaccination interventions to underserved
populations, particularly within large urban areas. In 1991, NIP identified

TABLE 5-5 Annual Awards and Expenditures of Section 317 Financial
Assistance (FA) Immunization Program Funds (in millions of dollars)

Percentage of
New Re-awarded Total Total Award

Year Funds Fundsa Award Expenditures Expendedb

1990 36.9 0.0 36.9 25.8 70%
1991 37.0 6.3 43.3 32.2 74%
1992 92.3 5.9 98.2 43.0 44%
1993 98.2 42.2 140.4 81.8 58%
1994 227.6 27.3 254.9 135.4 53%
1995 261.4 75.2 336.6 195.4 58%
1996 179.7 191.4 371.1 247.7 67%
1997 158.6 121.7 280.4 241.1 86%
1998c 115.9 77.8 193.7 179.5 93%
1999d 110.6 17.8 128.4 128.4 NAe

aFunds awarded in previous years but not obligated.
bBased on year-end unobligated balances for 1990–1997 reported to CDC as of
December 21, 1998.
cCDC estimates for 1998 expenditures and percentage of 1998 award expended.
dProjected amounts for 1999.
eNot available.

SOURCE: Information provided by CDC.
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23 urban areas (in addition to 5 urban grantees) as targets for new Immu-
nization Action Plans.10  For each of the 28 target areas, an average immu-
nization coverage rate was calculated with National Immunization Survey
(NIS) data, and traditional public health providers and nontraditional
community partners were encouraged to collaborate in program plan-
ning and implementation.

Several years later, the FY 1996 Senate Appropriations Committee
(U.S. Senate, 1995) directed CDC to develop a strategy that would identify
pockets of underimmunized children and help the states target resources
to raise immunization coverage in these areas. Although NIP designated
11 major urban areas as pockets of need that would receive intensive
follow-up and technical assistance, additional financial resources to support
these efforts were not forthcoming in the state grant awards.11  In 1997,
CDC instructed all grantees to place additional emphasis on identifying
geographic subdivisions at high risk for underimmunization, measuring
immunization coverage in these areas, and implementing measures
designed to achieve high coverage among vulnerable groups.

CDC recommended three strategies for intensifying efforts to improve
coverage rates in pockets-of-need areas: linkages between WIC and immu-
nization services; Assessment, Feedback, Incentives, and eXchange of infor-
mation (AFIX) interventions; and reminder–recall systems. State and local
grantees were expected to implement these key strategies fully and to report
progress in using them along with other initiatives, such as immunization
registries, in areas identified as pockets of need.

The 1997 annual progress reports submitted to CDC included data
provided by 58 grantees (information provided by CDC).12  About three-
quarters of the respondents collected information on the key strategies
recommended by CDC (WIC linkage, 79.3 percent; reminder–recall, 60.3
percent; and AFIX, 67.2 percent). However, only 11 grantees (19 percent)
monitored the number of target WIC sites implementing high-risk proto-
cols for immunization, an important strategy promoted by CDC as part of
routine program management.13

In their progress reports, significant numbers of grantees indicated
that they had redirected personnel (67.2 percent) or funds (55.2 percent)
to work on pockets-of-need issues. The effects of these redirected efforts
are not known, however.  Neither CDC nor the state grantees have attempted
to measure changes in coverage levels in the pockets of need against
specific interventions. The prohibitive costs of small-area surveys are com-
monly cited as a major obstacle to such analysis.

In 1999 NVAC once again called on CDC and state and local immuni-
zation programs to focus resources on underimmunized populations.
Immunization programs were encouraged to collaborate with WIC to
assess each enrolled child’s immunization status, and state immunization
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leaders were urged to participate in negotiating the state’s contracts for
Medicaid managed care (NVAC, 1999a).

Despite these mandates, state and local immunization programs have
few resources to dedicate to program coordination and leadership initia-
tives. As noted earlier, collaborative and partnership efforts were often
the first activities to be reduced within the states when budget cutbacks
occurred. The elimination of staff positions within the states, as described
earlier, also resulted in multiple task assignments for remaining person-
nel that reduced their ability to take on new roles. While states have
received additional federal assistance in the forms of SCHIP funds and
VFC, the application of these resources to state immunization program
needs has been constrained by the strict eligibility guidelines and limits to
spending for program administration (including the costs of setting up
outreach and record-keeping systems) (see Figure 5-3). These guidelines
and restrictions leave little margin for collaborative program develop-
ment in areas of mutual interest and common goals.

Use of Incentive Grants. In an effort to improve state performance in reach-
ing national immunization goals, the Senate Appropriations Committee
instructed CDC in 1993 (for FY 1994) to set aside approximately $32 mil-
lion annually from the state infrastructure awards for incentive grants
(U.S. Senate, 1993). These funds are distributed to the grantees according
to their levels of immunization coverage, as reported by the NIS. Once the
size of the base award has been determined for each state in response to
its original request, states with higher coverage rates receive “bonus”
awards from the incentive funds to reward their achievement.

In the mid-1990s, when infrastructure grants amounted to more than
$300 million annually, incentive grants constituted less than 10 percent of
that total. In recent years, as the total funding for infrastructure grants has
diminished, the $33 million set-aside has become an increasing source of
concern. Incentive grants now represent about 24 percent of the total
grant awards, and grantees with low immunization coverage rates have
indicated that they are being “punished” by lower total awards when
they require additional assistance to meet urgent local needs.

The Carryover Problem. As noted earlier, in the aftermath of the rapid and
unplanned buildup of state infrastructure grants in the early 1990s, sig-
nificant amounts of carryover emerged within the state immunization
budgets (see Table 5-5 and Figure 5-2). Although the states had acquired
extensive experience over several decades in working with federal agen-
cies to purchase vaccines, the large increases in infrastructure support
were targeted to areas that required new personnel and new efforts (such
as outreach, record assessment, performance measures, and the develop-
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ment of immunization registries). Moreover, the increases occurred swiftly
without adequate lead time to plan for how the funds would be used
within existing state administrative and management systems.14

Although increases in Section 317 funding for infrastructure support
in the early 1990s were viewed as a tremendous opportunity, states re-
ported serious administrative impediments to reaping the full benefit of
those funds (Freed et al., 1999). For example:

• Many states had difficulty in predicting the level of funding for
any given year. This made it problematic to create accurate budgets for
the immunization program, engage in strategic planning, or hire full-time
permanent staff.

• Funds were awarded late in the fiscal year, often as a result of
delays in congressional approval of federal health budgets. In some cases,
multiple allocations were made within a given year.

• The federal grant requirements obligated the states to spend their
funds before the end of the fiscal year.

• Statewide internal restrictions in some cases affected hiring, bud-
geting, or spending. Some state legislatures must allocate or approve all
state agency spending, including federal grants, especially if personnel
appointments are involved. States were unable to abolish personnel posi-
tions once the funding decreased; the result was administrative obliga-
tions that inhibited program development.

Two overall problems resulted from these circumstances: (1) states
did not have adequate time to assess their needs and use federal funds
effectively, and (2) states with cumbersome internal procedures for bud-
geting, spending, or hiring were unable to obligate their funds expedi-
tiously (Freed et al., 1999). Some legislatures meet every other year, creat-
ing further delays. Both problems contributed to the buildup of carryover
or unexpended funds that had been obligated by the federal government
to the states, which Congress eventually viewed as excessive (U.S. Senate,
1995). The delay in expenditures during the startup period led Congress
to reduce the state infrastructure grant funds in the period FY 1996–1998.15

These reductions resulted from mid-decade pressures to reduce the size
of federal discretionary programs in general, making it more difficult to
sustain ongoing efforts while also starting up new initiatives, such as the
polio eradication program. The decreases are commonly viewed by state
officials as “punishment for factors beyond their control” (Freed et al.,
1999:16). Many state officials also noted that the curtailment of Section 317
carryover funds occurred precisely at the point when they believed they
had made significant strides in the organization of immunization deliv-
ery, outreach, and other activities.
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When Section 317 grant awards were reduced, state expenditure rates
gradually increased, demonstrating the states’ growing capacity to use
federal funds for immunization services. The states’ needs eventually
became greater than the resources available to them. Expenditure rates
of the infrastructure grants during 1997 and 1998 were in the range of
86 percent and 96 percent, respectively, and total carryover of funds is
currently estimated at less than $10 million for 1998 Section 317 FA
awards. CDC and state officials now report that the current level of fed-
eral funds for Section 317 infrastructure support (requested at $117 mil-
lion for FY 2000) is no longer sufficient to support their efforts (Thomp-
son, 1998).

Global Polio Eradication Initiative. Reasoning that the health and economic
benefits of polio eradication would be perpetual and that extra funds
would be needed for a few years only to achieve this goal, CDC launched
a global polio eradication initiative in 1996, with congressional support.
The initiative involved an extensive partnership (including funding and
technical support) with Rotary International, the United Nations Founda-
tion, the United Nations International Children’s Emergency Fund
(UNICEF), the World Health Organization, and governments of other
industrialized countries.

In the period FY 1996–1998, when budget cutbacks were common
throughout DHHS, CDC received explicit guidance from both the House
of Representatives and the Senate to fund the new initiative for polio
eradication (as well as measles elimination) at the expense of state vaccine
purchase and infrastructure development funds (U.S. House of Represen-
tatives, 1996). Recognizing that prior increases had occurred in the state
infrastructure grants, and disturbed by reports of large amounts of unspent
state funds from prior years, the Congress expressed strong support for
the global polio eradication program and encouraged CDC to expand the
effort using available resources—by reducing the state infrastructure grant
awards. This decision to cut the base of the state infrastructure program
to support the global polio eradication effort plays an important role in
explaining the shortfall now being experienced by the states.

Impact of Budget Reductions

Reductions in state infrastructure grants have affected each of the six
key roles of the national immunization system. For example:

• Infectious disease prevention and control—At present, the NIP does
not have a separate pool of funds within the Section 317 grant program to
support the purchase of vaccines for outbreak control (information pro-
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vided by CDC). Funds are likewise not available within the Section 317
program to support the training needs for outbreak control recommended
by NVAC (1999a); such support may be provided by a new bioterrorism
initiative financed elsewhere within CDC.

• Surveillance and monitoring—During the 1990s, CDC maintained
support for the NIS (see Chapter 4). CDC also encouraged the develop-
ment of immunization registries as a key component of the future immu-
nization surveillance system. Between 1994 and 1999, CDC allocated a
total of $178.4 million in Section 317 funds within the state infrastructure
awards to support immunization registries, but the size of these awards
has declined in recent years (see Box 5-4) (A. Bauer, CDC, personal com-
munication, May 21, 1999). Cutbacks in federal grants have caused sev-
eral states to reduce their own surveillance and monitoring efforts, as dis-
cussed earlier. These reduced efforts represent critical omissions in the
development of important baseline and benchmark coverage measures in
certain key areas, such as the immunization status of Medicaid or VFC-
eligible clients. The cutbacks also diminished the states’ abilities to ex-
pand surveillance for diseases such as varicella that are now vaccine-
preventable while maintaining current surveillance efforts for traditional
vaccine-preventable diseases. Furthermore, in areas where states are des-
ignated for special immunization initiatives (such as the ACIP recom-
mendation that 11 states universally vaccinate children against hepatitis
A), additional funds are not available to help these states with program
implementation or enhanced surveillance. In such cases, states are given
further program responsibilities by federal agencies without additional
federal funding.

BOX 5-4
Total Section 317 Funds Awarded to Support Registries as of

July 1, 1999 (in millions of dollars)*

1994 $  6.6
1995 50.9
1996 42.5
1997 35.1
1998 23.8
1999 22.2

*Data sources varied by source and by year (for 1994, 1995, and 1999, grantees
provided data; for 1996–1998, CDC coded data from grant awards).

SOURCE: Information provided by CDC.
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• Assessment and technical assistance—State immunization officials
have been strongly encouraged to exercise leadership and technical assis-
tance in a variety of areas, including the immunization of adults, the
negotiation of Medicaid managed care contracts, the coordination and
regulation of private insurance and VFC benefits, the auditing of private-
sector immunization records, and the integration of datasets from multiple
sites (NVAC, 1999a). Reductions in federal grants have severely con-
strained the states’ ability to exercise their current roles, much less assume
enhanced responsibilities for monitoring private-sector performance, ensur-
ing vaccine safety, and encouraging the immunization of adults. The cut-
backs have also occurred at a time when negotiations regarding the distri-
bution of government-financed vaccines have become more complex; an
example is questions that have emerged about the use of VFC for clients
who are covered by private (non-Medicaid) SCHIP plans. In most states,
public health immunization efforts and public health insurance plans
(such as Medicaid and SCHIP) are administered in separate agencies and
even separate departments. Opportunities for coordination and integrated
efforts are often limited. For example, state immunization programs may
have technical expertise that is relevant to contract specifications for the
purchase of managed care services for state beneficiaries. But those who
are involved in negotiating Medicaid or SCHIP contracts may be unaware
of or reluctant to involve other state employees in developing benchmark
and performance standards for their contractors.

• Programs to improve immunization coverage rates—The reductions in
federal grants have had significant effects on interventions such as out-
reach, provider education, and service delivery, as described earlier. Ef-
forts such as WIC linkages, reminder–recall systems, and record audit
procedures, all of which have been found to be highly effective in improv-
ing immunization rates in disadvantaged communities, have been reduced
routinely as a result of federal cuts that decrease resources for state and
local programs.

Changes in Program Composition

Total appropriations for the Section 317 program declined by only
about 5 percent in the latter part of the 1990s (decreasing from $464
million in FY 1995 to $448 million in FY 1999). Significant shifts occurred
within the major components of the program during this time (see
Table 5-6); for example, the program operations category (the portion of
the program that is administered directly by CDC) expanded, while the
state infrastructure grants were reduced. During FY 1995–1999, the pro-
gram operations category increased from $104 million (23 percent of the
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total NIP budget in FY 1995) to $170 million (38 percent of the total
budget in FY 1999). In the same period, the grants portion of the budget
(which includes state infrastructure and vaccine purchase grants, re-
search support, and congressionally mandated studies) decreased by 20
percent (from $359 million or 77 percent of the total in FY 1995 to $279
million or 62 percent of the total in FY 1999).

TABLE 5-6 Composition of CDC Immunization Appropriations, 1995–
1999, Amounts and Shares (fiscal years; dollars in thousands)

Type 1995 1996 1997 1998 1999

Grants
DAa: Vaccine purchase 151,893 139,393 139,393 119,393 139,629
State operations 23,800 23,800 23,800 23,800 23,467
Parent/patient notification 2,900 2,900 2,900 2,900 2,859
Surveillance and response 5,100 5,100 5,100 5,100 5,029
Infrastructure 108,400 108,400 88,400 42,400 41,806
Program-based incentives 33,000 33,000 33,000 33,000 32,537
Assessment activities 3,500 3,500 3,500 3,500 3,451
Immunization information systems 8,232 8,232 8,232 0 0
Adult/adolescent vaccination 0 0 0 0 0
Adult immunization 0 0 0 0 0
Other grants 22,552 23,576 23,361 30,741 30,311

Subtotal, Section 317 grants 359,377 347,901 327,686 260,834 279,089

Program operations
Prevention activities 38,660 37,917 37,825 37,825 38,439
Polio technical assistance 5,727 11,227 19,277 19,277 30,874
Polio vaccine 4,116 16,000 28,000 28,000 35,565
Measles technical assistance 0 0 0 0 7,944
Measles vaccine 0 0 0 0 7,944
Adult adolescent vaccination 0 0 0 0 0
Vaccine R&Db/A&Ec/lab support 24,130 23,146 23,146 23,146 22,525
Vaccine safety 4,451 4,451 4,451 4,451 4,389
National Immunization Survey 16,000 16,000 16,000 16,000 12,472
Immunization information systems 1,029 1,004 1,004 1,004 0
Information/education 4,244 4,244 4,244 4,244 4,185
Interagency group research 6,000 6,000 6,000 6,000 5,916

Subtotal, program operations 104,357 119,989 139,947 139,897 170,253

Administrative rescission 0 0 0 0 –1,394

Total, Section 317 program 463,734 467,890 467,633 400,731 447,948

aDirect Assistance.
bResearch and development.
cAssessment and evaluation.

SOURCE: Information provided by CDC.
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The committee finds these compositional shifts troubling because they
suggest an unintended reorientation of the Section 317 program that
diminishes the state assistance role while expanding the federal presence.
Although international polio eradication efforts are important, federal
support for such efforts should not come at the expense of state immuni-
zation grant awards. It may have been reasonable during a period of
national budget reductions to start up the polio eradication initiative with
carryover funds from the state grants program. This finance strategy has
long-term consequences, however, that require attention and merit reme-
dial action.

Furthermore, cuts have occurred in the infrastructure grants during a
time when VFC vaccine purchase funds have increased. The greater reli-
ance on VFC and the private sector has allowed states to reduce their
service-delivery role in the public health sector, but important functions
remain and new roles have been added, all of which need to be supported.

Finding 5-15. Infrastructure support in the state immunization grants
program lacks a strategic vision that can guide federal and state invest-
ments. Congress has not made infrastructure support within the states a
priority for the national immunization program.

Finding 5-16. The federal government has traditionally assisted the
states in supporting such areas as outreach and clinical services. A new
emphasis is required, however, in areas that involve assurance, access,
and policy development as result of the shift in the delivery of immuni-
zation services to the private sector. Administrative and staff support is
needed in these areas so that local public health agencies can provide
leadership and technical assistance in monitoring key indicators of qual-
ity of care and disparities in immunization coverage rates within their
communities.

Finding 5-17. New federal funds for state infrastructure grants were
reduced from $261 million annually (1995) to $111 million annually
(1999) during a time when the health care system and immunization
schedules were becoming more complicated. Resources are not available
to help local communities adapt to new vaccines; monitor trends that
can influence immunization rates; or implement new initiatives in the
areas of assessing private-sector performance, improving coverage of
adult vaccines, and conducting vaccine safety education programs.

Finding 5-18. Programs such as VFC, Medicaid, and SCHIP have
administrative resources that can help states monitor vaccine coverage
rates among public and private health providers. However, no coordi-
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nated strategy currently exists for encouraging states to draw on these
resources in building their immunization programs.

Finding 5-19. Although the federal government has traditionally sup-
ported the concept of partnership with the states to achieve national
immunization goals, extensive ambiguity exists regarding the scope and
forms of infrastructure that are adequate to meet national objectives
while also responding to local needs. Some infrastructure services (such
as providing immunizations within school health clinics or other com-
munity settings) can be undertaken by state and local health depart-
ments alone. Others require federal–state collaboration to help local
agencies do more with limited resources (such as extending clinic hours).
Interventions that are focused on systemic change, such as addressing
missed opportunities for immunization assessment and referrals within
WIC and Head Start programs, require interagency and community
partnerships at the federal, state, and local levels. In implementing these
interventions to serve vulnerable families, public health officials must
interact with other agencies and offer resources so that high priority is
given to the immunization effort.

SUMMING UP

During the past decade, the federal government assumed increasing
responsibility for the immunization of vulnerable populations. The devel-
opment of new vaccines, their increased costs, and the appearance of new
diseases requiring immunization to protect the population have changed
the nature of immunization from a niche to an increasingly integral com-
ponent of the health care universe. At the same time, global travel and
increased social mobility have multiplied the probabilities of dangerous
infections affecting large populations throughout the United States.

As the federal government aggressively assumed a major role in the
financing of vaccines, the gap between financing and delivery of primary
care health services (including immunizations) expanded for large num-
bers of children within the United States. Many children who previously
did not have access to vaccines or were immunized in public health clin-
ics now receive vaccines in their medical homes in the private sector.
Older adults (above age 65) have access to vaccines in the private sector
through plans that are financed with Medicare funds. While the expanded
role of the private sector in serving disadvantaged populations has served
important public health objectives by increasing coverage rates, signifi-
cant questions remain about the adequacy of existing services, as well as
the capability of private providers and health plans to offer timely and
routine vaccinations. In addition to the use of VFC funds, many commu-
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nities rely on the Section 317 program for vaccines to meet residual needs
among adults and children.

Recent reductions in federal grants for immunization infrastructure
and shifts in the Medicaid provider base within the states have reduced
the resources available to support immunization programs at the same
time that the roles and responsibilities of state and local health agencies
have expanded and diversified. The assurance and assessment mission
and role of state health agencies require them to take on responsibilities
for monitoring and improving provider behavior in the private sector,
collecting and evaluating data on immunization trends within private
health plans and special populations, adding new vaccines and age groups
to the immunization schedule, addressing growing concerns about vac-
cine safety, and developing regional immunization registries and other
sources of surveillance data. Although a few states have supplemented
essential activities by drawing on other federal sources, shifting state bud-
get allocations, or developing new sources of revenue (such as tobacco
settlement funds), the demand on state public health agencies continues
to exceed their current capacity.

Policy reforms within the private health care sector (such as the trend
toward managed care, the inclusion of immunization services in private
insurance benefits, and first-dollar coverage requirements for immuniza-
tion services) have fostered a climate that encourages greater use of per-
formance standards and assessment of immunization status within private
practice. Yet access to reliable and timely data that accurately describe the
immunization status of at-risk populations served by private plans remains
elusive and uneven. Preventive services (including access to vaccines) in
primary care health plans are fragmentary and unpredictable in both
quality and scope. As part of their mission, public health leaders and
programs bear responsibility for encouraging private providers to incor-
porate evidence-based strategies and new vaccines into routine primary
care services, participating in regional registries, monitoring and improv-
ing immunization coverage rates in the public and private health sectors,
and addressing concerns about vaccine safety.

Local and state governments have demonstrated both interest and
ability with regard to developing immunization programs and services
that have positive populationwide benefits, but few states have the
resources needed to sustain infrastructure programs on their own. Efforts
to increase and sustain coverage levels require diversified approaches,
including community outreach and linkage programs, as well as systemic
interventions, such as provider assessment and feedback systems and
reminder–recall services.

It takes time to put new management and administrative services in
place, particularly when consensus must be developed about how clients,
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providers, payers, and health departments should collaborate to ensure
that immunizations are provided as part of appropriate health care (IOM,
1994b). State efforts to foster public awareness of the importance of immu-
nization coverage are particularly challenged in the current environment
with the addition of new vaccines to the childhood immunization schedule,
the addition of new population groups (adolescents and adults) to the
immunization system, public concerns about vaccine safety, and dimin-
ished public perception of the importance of timely immunization cover-
age in the absence of disease outbreaks (Orenstein et al., 1999).

Recent cuts in Section 317 state grant awards have reduced the ability
of the states to carry out their traditional surveillance and outreach respon-
sibilities or improve their oversight roles. Although state and local health
programs have been urged to assume new leadership and oversight roles
(such as strengthening coordination with new health finance practices,
monitoring immunization status within private health care plans, and
developing registry initiatives), it is unlikely that such efforts can be
undertaken on a national scale without federal funding committed to
their support.

As new vaccines are recommended in the next few decades, health
plans, health care providers, and the public will need to confront the
problem of recognizing, accepting, and applying these recommendations
in routine medical care. Public health interventions at both the provider
and community levels are necessary to sustain quality health care services
and reduce disparities in coverage that result from barriers to access or
attitudes and behavior. In the absence of such interventions:

• Efforts to track the immunization status of individuals who move
across public and private health care plans will become increasingly diffi-
cult.

• Delays may occur in the integration of new vaccines into routine
medical care.

• Further improvements in immunization coverage rates may be
reduced, and significant disparities will probably occur in levels of vaccine
coverage. The most severe effects are likely to be felt by those who are
hard to reach and often most vulnerable to vaccine-preventable disease.

• States may be unable to develop appropriate immunization bench-
marks, impeding their efforts to use appropriate performance measures
in purchasing vaccines and health care services for disadvantaged popu-
lations and monitoring quality of care within public and private health
plans.

• National and local data systems designed to monitor vaccine cov-
erage status and disease outbreaks may become unreliable.

•  Sustaining public acceptance of vaccines may become more diffi-
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cult as a result of decreased exposure to information on the need for
immunizations, as well as the complexities involved in documenting
increasing numbers of vaccines across the life span.

ENDNOTES

1. A 1997 survey of employer-sponsored health plans (Partnership for Prevention/
William Mercer Survey) indicated that 82 percent of employers’ most popular health plans
(i.e., the plans with the highest employee enrollment) provided immunization benefits for
infants and children, while 71 percent provided coverage of immunizations for adolescents.
The survey also indicated that adult vaccines are least likely to be covered: 57 percent of
employers’ most popular health plans included coverage for influenza vaccines, while only
41 percent covered pneumococcal vaccines.

2. Data collected by the Health Insurance Association of America (HIAA) show that
between 1989 and 1992, immunization as a benefit covered by conventional insurance plans
increased from 45 to 53 percent, by preferred provider organization plans increased from 62
to 65 percent, and by health maintenance organization plans decreased from 98 to 95 percent
(information provided by HIAA).

3. The harmonized schedule is endorsed by the Advisory Committee on Immunization
Practices (ACIP), the American Academy of Pediatrics (AAP), and the American Academy
of Family Physicians (AAFP).

4. These metropolitan regions represent the remnant of a larger group of urban grantees
once associated with the Section 317 program.

5. CASA is a menu-driven relational database developed by CDC as an assessment tool
for immunization clinics and providers. CASA provides programmatic feedback that can
highlight areas that may have lower levels of immunization coverage, identify the up-to-
date immunization status of the age group served by the clinic or practice, describe antigen-
specific levels, and disclose the proportion of children that has dropped out of the vaccina-
tion schedule or experienced missed opportunities. CASA can also generate reminder and
recall letters and postcards for a specified facility.

6. This one-time transfer occurred in the middle of the budgetary cycle and contributed
to the carryover problem in the state grants. States were not able to expend these funds
expeditiously and reported them as carryover, and the vaccine transfer funds inflated the
infrastructure budget for several subsequent years.

7. See, for example, a letter from the Association of State and Territorial Health Offi-
cials to DHHS Secretary Donna Shalala (Thompson, 1998): “The severe cuts (upwards of
60%) to infrastructure over the last two years have resulted in major cutbacks on the state
level including: reductions in every aspect of programs, from development of materials to
staffing of clinics; cancellations of contracts with WIC, private providers, community health
centers, TANF, and community coalitions; severe reductions in registry development and
maintenance; reductions in clinic hours and the delivery of shots; and cancellation of assess-
ment programs, evaluation and surveillance improvements. In addition the severe cutbacks
do not allow for states to plan and implement the institutionalization of vaccine delivery
strategies that work….” Proposed reductions in state efforts have also been described in
materials provided by CDC to NVAC (information provided by CDC).

8. Such groups included Rotary Clubs (2 states), McDonald’s (2 states), United Way
 (1 state), and other private foundations (2 states).

9. Senator Durbin (D-IL) and Senator Reed (D-RI) introduced S.2444 in April 2000 to
require such coverage through amendments to the Employee Retirement Income Security
Act of 1974, the Public Health Service Act, and the Internal Revenue Code of 1986.
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10. The selection criteria included coverage rates (as determined by the National Immu-
nization Survey), population size, and the proportion of individuals from racial and ethnic
minority groups residing in the core city.

11. The 11 metropolitan areas were New York City, Philadelphia, Newark, Miami,
Chicago, Detroit, Dallas, San Antonio, Houston, Phoenix, and Los Angeles.

12. The grantee reports used different surrogate measures to identify pockets of need,
such as proportion of minorities (25 grantees), population density (21), poverty level (19),
provider/service shortage (17), proportion of single-parent households (13), educational
status (less than 12 years of education or GED) (12), public assistance rates (10), and
vaccine-preventable disease morbidity (9). One-fifth of the grantees also used geographic
information systems computer software to identify and map pockets of need. The grantees
described seven direct measures for identifying pockets of need: retrospective surveys (29),
provider-based surveys (21), local immunization registries (20), cluster surveys (12), birth
certificate–based surveys (11), statewide immunization registries (11), and random digit
dialing surveys (6). In measuring and monitoring immunization coverage in the pockets of
need, grantees reported on population-based methods, provider assessments, and the fre-
quency of measurement. Retrospective school-based surveys were used by 50 percent of the
grantees to measure and monitor coverage. Most respondents relied on public clinic assess-
ments (51 of 58 grantees) to monitor coverage rates, although private provider assessments
(36) and, more rarely, managed care plan assessments (17) were also used. Assessments
were usually conducted annually (69 percent).

13. Additional strategies reported by the grantees as part of their intensive efforts in
pockets-of-need areas included outreach (82.8 percent), provider education (75.9 percent),
and linkage with other public assistance programs (36.2 percent). Outreach efforts included
public education, community awareness campaigns, coalition building, door-to-door can-
vassing, use of volunteers, and involvement of community-based organizations to contact
families of individuals identified as undervaccinated.

14. Between 1992 and 1995, CDC awarded nearly all carryover funds in addition to,
rather than in lieu of, newly appropriated funds. This compounded the problem in grantee
areas that experienced difficulty in expending their funds efficiently. CDC reports that
during these years, the NIP was trying to resolve the carryover issue by encouraging states
to continue to build and sustain the systems needed to raise immunization coverage levels
with new funds, while using the carryover funds for one-time expenses (information pro-
vided by CDC).

15. The amount of funds available for infrastructure services within the Section 317
grants in 1997 and 1998 was less than half of what was appropriated in 1996. See Table 5-6.
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 6

Summary Findings, Conclusions, and
Recommendations

S ix questions posed by the U.S. Senate Committee on Appropriations
and CDC established the initial framework for this study:

1. What was the extent of overall spending by all sources for immuni-
zations in the United States during the 1990s?

2. How were new federal funds spent by the states, and to what
extent did states maintain their own levels of effort over the past 5 years?

3. What are current and future funding requirements for immuniza-
tion activities, and how can those requirements be met through a combi-
nation of state funding, federal Section 317 immunization grant funding,
and funding available through the State Children’s Health Insurance Pro-
gram (SCHIP)?

4. How should federal grant funds be distributed among the states?
5. How should funds be targeted within states to reach high-risk

populations without diminishing levels of coverage among the overall
population?

6. What should be the role and financing level for CDC’s current
program supporting state efforts to vaccinate adults and achieve the
nation’s goals for influenza and pneumococcal vaccines?1

In preparing answers to these questions, the committee examined the
roles and responsibilities required for an effective national immunization
system. We identified six key roles that this national system must per-
form:
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• Assure the purchase of recommended vaccines for the total popu-
lation of U.S. children and adults, with a particular emphasis on the pro-
tection of vulnerable groups.

• Assure access to such vaccines within the public sector when pri-
vate health care services are not adequate to meet local needs.

• Control and prevent infectious disease.
• Conduct populationwide surveillance of immunization coverage

levels, including the identification of significant disparities, gaps, and
vaccine safety concerns.

• Sustain and improve immunization coverage levels within child
and adult populations, especially in vulnerable communities.

• Use primary care and public health resources efficiently in achiev-
ing national immunization goals.

The last of these roles provides overarching support for the other five,
and was the focus of the committee’s charge. In conducting the study, we
gave particular attention to the responsibilities of federal and state health
agencies and the burden of effort required to support each of the above
roles in an integrated manner. In this chapter, we apply the findings
presented in Chapters 2 through 5 to answer the six questions under the
committee’s charge. We then present the overall conclusions and recom-
mendations resulting from the study, as summarized in Box 6-1.

SIX QUESTIONS AND SIX ANSWERS

Question 1. What was the extent of overall spending by all sources for
immunizations in the United States during the 1990s? (Supported by
Findings 3-1 through 3-6 in Chapter 3.)

The most common sources of spending for immunization in the
United States during the 1990s were federal funds, state funds, private
insurance reimbursements, and other private funds ( e.g., foundation sup-
port for the development of registries and local outreach efforts). The
federal government was and remains the primary source of assistance for
both vaccine purchases and immunization programs.

Federal funding for immunization services (including vaccine pur-
chases, infrastructure, and other grants), estimated from congressional
budgets, grew from about $500 million in 1990 to more than $1 billion in
1999, an increase that reflects the expanded federal role in purchasing
vaccines for disadvantaged children (see Table 1-4 in Chapter 1). Princi-
pal federal investments include the Vaccines for Children (VFC) program,
Section 317 grant awards, and Medicaid reimbursements to the states for
vaccine administration services. Medicare reimbursements for adult vac-
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BOX 6-1
Conclusions and Recommendations

CONCLUSIONS

Conclusion 1: The repetitive ebb and flow cycles in the distribution of public
resources for immunization programs have created instability and uncertainty that
are eroding the continued success of immunization activities.
Conclusion 2: Immunization policy needs to be national in scope. At the same
time, the implementation of immunization policy must be flexible enough to respond
to special circumstances that occur at the state and local levels.
Conclusion 3: Federal and state governments each have important roles in sup-
porting not only vaccine purchase, but also infrastructure efforts that can achieve
and sustain national immunization goals.
Conclusion 4: Private health care plans and providers have the capacity to do
more in implementing immunization surveillance and preventive programs within
their health practices, but such efforts require additional assistance, oversight, and
incentives. At the same time, comprehensive insurance and high-quality primary
care services do not replace the need for public health infrastructure.

SUMMARY RECOMMENDATIONS

Recommendation 1: The annual federal and state budgets for the purchase of
childhood vaccines for public health providers appear to be adequate, but additions
to the vaccine schedule are likely to increase the burden of effort within each state.
Therefore, the committee recommends that CDC be required to notify Congress
each year of the estimated cost impact of new vaccines that have been added to
the immunization schedule so that these figures can be considered in reviewing
the vaccine purchase and infrastructure budgets for the Section 317 program.
Recommendation 2: Additional funds are needed to purchase vaccines for unin-
sured and underinsured adult populations within the states. The committee recom-
mends that Congress increase the annual Section 317 vaccine budget by
$50 million per year to meet residual needs for high-risk adolescents and adults
under age 65 who do not qualify for other federal assistance. The committee fur-
ther recommends that state governments likewise increase their spending for adult
vaccines by $11 million per year.
Recommendation 3: State immunization infrastructure programs require increased
financial and administrative support to strengthen immunization capacity and reduce
disparities in child and adult coverage rates. The committee recommends that
states increase their immunization budgets by adding $100 million over current
spending levels, supplemented by an annual federal budget of $200 million to
support state infrastructure efforts.
Recommendation 4: Congress should improve the targeting and stability of Sec-
tion 317 immunization grant awards to the states by replacing the current discre-
tionary grant award mechanism with formula grant legislation.
Recommendation 5: CDC should initiate a dialogue with federal and state health
agencies, state legislatures, state governors, and the U.S. Congress immediately so
that legislative and budgetary reforms can be proposed promptly when Section 317
is up for reauthorization in FY 2002.
Recommendation 6: Federal and state agencies should develop a set of consis-
tent and comparable immunization measures for use in monitoring the status of
children and adults enrolled in private and public health plans.
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cine purchases have been reported only recently (fiscal year [FY] 1998).
The annual budget for the National Vaccine Injury Compensation Fund,
administered by the Health Resources and Services Administration
(HRSA), adds another $100 million annually to the federal budget, but
these funds are reserved solely for injury compensation claims and are
not available to support vaccine purchase, service-delivery, or immuniza-
tion programs. Trend data are not available for other federal investments,
such as routine vaccine purchases and administration for military per-
sonnel and their families or veterans, or vaccines dispensed through the
Indian Health Service. These budgets are designed primarily for clinical
services and do not supplement infrastructure efforts within the states.
Some immunization services are supported through Title V grants, the
Community/Migrant Health Centers grants, and the Public Health Ser-
vice prevention block grants, but such budgets are not tracked separately,
nor are they reported in annual executive and congressional summaries
of federal expenditures for immunizations.

The proliferation of new federal funding sources for vaccine purchase
and child health care services (including VFC and SCHIP) raises the ques-
tion of whether these new programs have the capability to assume many
functions previously supported by Section 317 funds. These newer pro-
grams have absorbed many of the costs of vaccine purchases and office
visits previously covered by Section 317 or Medicaid. Even with the
expansion of public and private health plans, however, pockets of need
remain in which individuals are susceptible to vaccine-preventable dis-
eases. In addition, the increasing number of new vaccines, the fragmenta-
tion of uncovered groups, and the shift to private health care providers
have increased the complexity of the national immunization system, requir-
ing additional infrastructure and oversight within the states. As Medicaid,
SCHIP, and other new federal programs are fully implemented, they may
be able to absorb greater responsibilities in areas such as provider audits,
assessments, outreach, and education for underserved populations and
their health care providers. At present, however, these newer federal pro-
grams are not designed to perform or finance these roles.

The total amount of state funds allocated for immunization activities
in the 1990s is not available. In 1999, CDC required state immunization
agencies to estimate other federal (non-Section 317) funds, state funds,
and private sources scheduled to support their immunization efforts in
calendar year (CY) 2000. Based on these self-reported data, CDC has esti-
mated that state budgets allocate a total of about $340 million for immuni-
zation programs and services, which include vaccine purchase and infra-
structure support (information provided by CDC). This figure includes a
variety of revenue sources, including state-only spending, reallocated fed-
eral budgets, and intergovernmental transfers, including school health.

Copyright © National Academy of Sciences. All rights reserved.



SUMMARY FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 197

However, this estimate does not include state Medicaid matches, even
though a portion of these funds is allocated for immunization services.
Other sources of revenue within the states, such as funds available from
some private-sector plans for provider reminder–recall systems, local gov-
ernmental support for registry projects, and vaccine industry support for
professional education, are more limited, and no national data exist that
can be used to measure such investments over time.

State budgets for vaccine purchase and immunization programs vary
widely depending on the size of the state, the state’s poverty level, per
capita investments in public health, and the state’s ability to carry out
coordinated efforts that can use internal funds and cost savings efficiently.
Of the total $340 million expenditures reported by the states, including
state, local, other federal, and private funding (see Figures 6-1 and 6-2),
states allocated approximately $109 million for vaccine purchase (includ-
ing $102 million in state revenues). The remainder ($231 million) was
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allocated for infrastructure efforts and program operations (information
provided by CDC).

States depend heavily on federal purchases of vaccines for all age
groups, and use the Section 317 funds to serve children who are not
eligible for the VFC program, to support a universal purchase policy, or to
purchase selected vaccines for special programmatic needs. Ten states
contribute substantially—more than 30 percent—to the total amount of
publicly purchased vaccines within the state. All but two of these (Georgia
and Missouri) are universal purchase states, and Georgia has expanded
state purchase of vaccines for underinsured children. Twenty-four states
and the District of Columbia contribute less than 10 percent to all publicly
purchased vaccines, and the remaining 16 states contribute between 10
and 30 percent (information provided by CDC).

Federal grants to the states under Section 317 provide the core fund-
ing for state immunization programs, most of which is passed on to local
health departments to support outreach, data collection, and program
oversight efforts. The states collectively spend about twice the amount
provided in federal Section 317 grants to support immunization infra-
structure ($231 million in state-level budgets compared with $123 million
in federal assistance grants in FY 2000), but state budgets are highly vari-
able. Only 4 states have direct state funding for a substantial portion (i.e.,
more than 40 percent) of their immunization program infrastructure
(Freed et al., 1999). Almost half of the states (21) provide no direct state
funding for immunization program infrastructure. Eleven states have, or
have had, direct state funding for registry development, although the size
and length of that funding varies. Ten states fund immunization program
staff, while a handful of others have small amounts of general funding.
Several states devote Women, Infants, and Children (WIC), Medicaid, or
Maternal and Child Health (MCH) (Title V) block grant funds to immuni-
zation-related activities, but these funds largely support specific initia-
tives rather than broad programmatic efforts.

In most states, local health departments provide substantial in-kind
contributions, ranging from facilities and overhead to locally funded staff
who perform multiple duties, including the delivery of immunizations.
Major in-kind contributions come from school nurses and secretaries, who
conduct school-based assessments of children’s immunization status. Sev-
eral states provide in-kind technical support for registry development
(Freed et al., 1999).

Question 2. How were new federal funds spent by the states, and to what
extent did states maintain their own levels of effort over the past 5 years?
(Supported by Findings 5-8, 5-9, 5-13, 5-14, and 5-17 in Chapter 5.)
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States traditionally divide their Section 317 federal immunization
budgets between vaccine purchase and infrastructure or programmatic
investments. Over the last 5 years, the private health care sector has
assumed greater responsibility for providing immunizations to vulnerable
populations (especially participants enrolled in Medicaid and SCHIP).
This shift has had a profound impact on the nature of the services states
are required to provide, stimulating a need for greater oversight and
assessment efforts while also reducing the need, in some areas, for direct
services for disadvantaged populations within public health agencies.

Vaccine Purchase. Prior to the VFC program (before FY 1995), the states
routinely used Section 317 funds for vaccine purchase. In FY 1993, for
example, Congress appropriated $193 million (more than 80 percent of
the total Section 317 budget) for vaccine purchases by the states and
$45 million for infrastructure grants (less than 20 percent of the total
Section 317 budget). States were expected to gear up quickly in response
to disease outbreaks, and federal funds provided them an opportunity to
extend clinic hours, hire additional staff, and purchase enough vaccine to
address special circumstances or short-term needs.

The implementation of VFC in the wake of the 1989–1991 measles
epidemic shifted the routine purchase cost of vaccines for most Medicaid-
enrolled children from state to federal funds and resulted in substantial
savings to the states. The total size of these savings has not been esti-
mated. The ways in which states used their Medicaid savings varied con-
siderably and often depended on the state’s needs and health finance
organizational structure. Eight states (California, Connecticut, Idaho, Ken-
tucky, Massachusetts, Minnesota, Nebraska, and North Carolina) used
their vaccine purchase savings to increase their reimbursement fees to
Medicaid providers for administration of immunizations. Some states
expanded the eligibility criteria for Medicaid programs, or used the VFC
savings to purchase additional vaccines for school health programs or
other groups not covered by VFC, such as the underinsured (insured
children whose health plans do not cover immunizations).

While total federal immunization budgets grew significantly with
the creation of VFC, federal support for immunization programs within
the states decreased during the past 5 years. Although states achieved
cost savings with the creation of VFC, they incurred other administrative
costs within the program for which they drew on other revenue streams,
including Section 317 funds. In addition, states did not apply their Medic-
aid savings to support other immunization roles in such areas as data
collection, surveillance of coverage rates, and development of preventive
interventions for the general population or high-risk groups. The admin-
istrative separation of state Medicaid offices and public health agencies
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and the requirement that Medicaid funds be used only for Medicaid clients
impeded the ability of most states to control and use revenue streams
efficiently to support their multiple immunization roles. In general, the
few states that housed their Medicaid program and department of health
within the same agency had greater success in capturing VFC savings and
applying this revenue directly to their immunization programs.

The creation of the VFC program did not eliminate the need for state-
purchased vaccines. States continued to rely on Section 317 grants to
meet the vaccination needs of children who did not qualify for federal
assistance, which in some cases accounted for almost half of the state’s
total vaccine purchases. For example, a recent CDC study of 12 states2

indicated that the proportion of total state vaccine purchases allocated to
VFC ranged from 42 percent (Washington) to 87 percent (California)
(CDC, 1998d). Similarly, the proportion of vaccine purchases allocated to
Section 317 ranged from 5 percent (Florida) to 48 percent (Utah).

States continued to rely on Section 317 vaccine purchase funds for
two reasons: (1) VFC eligibility requirements excluded many thousands
of children (e.g., those enrolled in health plans that did not include immu-
nization coverage) whom many states felt obligated to serve through a
universal purchase program or an enhanced vaccine purchase policy, and
(2) new vaccines (including rotavirus and varicella) were approved for
children and adolescents during this period that were not automatically
included within the VFC contract. As a result, Medicaid providers (which
were bound by the Advisory Committee on Immunization Practices
[ACIP] recommendations) were obligated to provide these vaccines, and
states sought to make them available in public health clinics through their
Section 317 purchases when they experienced delays in obtaining vac-
cines from the VFC program. In many cases, state Medicaid programs
were also faced with reimbursing private providers for the private-sector
purchase and administration to Medicaid clients of these very expensive
vaccines.

In addition, despite the implementation of VFC throughout the
United States, some states, particularly those with universal purchase
programs, continue to allocate sizeable amounts of their own funds for
vaccine purchase. Connecticut’s vaccine purchases under the federal con-
tract, for example, amount to half of all publicly purchased vaccine in
that state (information provided by CDC). Other states, such as Ala-
bama, Michigan, and Pennsylvania, rely primarily on federal funds for
vaccine purchase.

Many states have reported that the administrative burden associated
with VFC has increased considerably in the past several years, both for
participating providers and for the states. This increased administrative
burden raises the cost of state operations and oversight efforts, since states
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must provide tallies of doses administered for larger numbers of vaccines
and providers, as well as estimates of VFC participants served in increas-
ingly diverse health settings. The requirements are particularly burden-
some in universal purchase programs (which were designed to reduce
paperwork in determining patient or provider eligibility for state-financed
vaccines). The implementation of SCHIP has added a new client base that
further complicates determinations of VFC eligibility. Children who were
once VFC-eligible because they were not insured now do not qualify in
states that have adopted stand-alone SCHIP programs, since only Medic-
aid expansion programs qualify for VFC. Uncertainties about the extent
to which VFC eligibility should be expanded to the entire SCHIP popula-
tion have prompted requests for guidance from the Health Care Financ-
ing Administration (HCFA) (Richardson, 1999; Richardson and Orenstein,
1999), as well as legislation introduced in the Congress in September 1999
(U.S. House of Representatives, 1999a; U.S. Senate, 1999).

Infrastructure Grants. Section 317 grants to the states for infrastructure
were highly unstable during the 1990s (see Figures 1-2 and 1-3 in Chap-
ter 1). Following the 1989–1991 measles outbreak, CDC launched a na-
tional initiative designed to strengthen state immunization programs and
provide resources for a broad array of direct services, outreach, and ex-
panded access programs. The CDC budget for state infrastructure grants
almost tripled between FY 1993 and 1994, growing rapidly from $45
million in new funds (FY 1993) to more than $128 million (FY 1994)
(information provided by CDC). States were permitted to carry forward
unobligated funds and transfer vaccine purchase funds to support infra-
structure programs, further escalating the pool of funds available for
state infrastructure grants in FY 1995 and 1996, even though appropria-
tions for new awards were diminishing by this time.

Table 5-1 in Chapter 5 summarizes the principal activities to which
each state directed its expanded infrastructure grants. Most commonly,
states allocated their Section 317 increases to expanded service delivery,
outreach and education, and development of registries. More specifically,
states used this funding to improve immunization rates by, for example,
undertaking collaborative efforts with groups such as WIC and Head Start
to serve underimmunized clients, setting up reminder–recall systems,
expanding clinic hours and locations, implementing targeted immuniza-
tion campaigns for children and adolescents in pockets of need, and sup-
porting local outreach efforts (Freed et al., 1999).

The increased Section 317 funding was viewed as a tremendous oppor-
tunity for new state efforts, especially since the creation of VFC added
new responsibilities for data collection from and immunization audits of
private health care providers. Yet significant barriers impeded states from
reaping the full benefit of these expanded awards (Freed et al., 1999):
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• Many states had difficulty predicting the level of funding for any
given year, making it problematic to create accurate budgets or engage in
strategic planning for the immunization program.

• The program year according to which CDC awards Section 317
grants is the calendar year. This matches no state fiscal year; most states’
fiscal years (46) run from July through June, with state legislative action
taking place earlier in the spring. State legislatures must thus make pro-
gram and budget decisions knowing only the federal award for the first
6 months (July through December) of their upcoming fiscal year.

• Statewide hiring freezes and other administrative policies prohib-
ited immunization programs from hiring full-time permanent staff.

• CDC grants were commonly allocated in a piecemeal way, includ-
ing multiple grants within a budget cycle and the distribution of funds
late in the fiscal year.

• States with cumbersome internal procedures for budgeting, spend-
ing, or hiring were unable to spend all their funds within a calendar year.

• Some state legislatures meet biennially, causing delays in accom-
modating additional unanticipated federal grants.

• Funds increased more quickly than states’ capacity to use them, so
states retained the funding as carryover until they had established the
plans and personnel necessary to implement new programs reflecting
their additional responsibilities.

Many states carried forward significant amounts of federal funds from
one budget cycle to the next. In 1996, for example, carryover funds repre-
sented almost half of the total federal immunization funding to the states.
Congress viewed the carryover funds as excessive, and over the period
FY 1996–1998 reduced the base for Section 317 infrastructure funding by
almost 50 percent, from $271 million in FY 1995 to $139 million in FY 1999
and 2000 (of which about $117 million is available for actual state grant
awards). Most state officials have indicated that the budget reductions
occurred precisely at the point at which they believed they had made
significant strides in the organization of immunization delivery and other
activities (Freed et al., 1999).

In response to the budget cuts, most states reduced the scale of effort
of their activities, commonly reducing outreach, education efforts, and
service-delivery arrangements with outside contractors. Half of the states
have reported that the budget cuts affected staffing, requiring them to
reduce staff, consolidate positions, or leave vacancies unfilled (Freed et
al., 1999).

States have access to other direct or indirect funding sources for infra-
structure, but such funds are focused primarily on specific project efforts
rather than general support. Vaccine manufacturers have assisted with
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educational activities and information dissemination, particularly pro-
vider education, in 31 states. Statewide and/or local immunization coali-
tions are significant contributors to immunization efforts, particularly
outreach activities, in 19 states. Twelve states have supported statewide
registry development by All Kids Count grants from the Robert Wood
Johnson Foundation, and another 11 states have received such grants for
local registry efforts. Seven states have received support from insurers,
managed care organizations, or other organizations ( e.g., Rotary Clubs,
McDonald’s, or private foundations) for specific initiatives, such as regis-
try efforts, vaccine purchase, or outreach and education.

These other funding sources are not sufficient to maintain a viable
immunization program within each state, however, and the increasing
data management and service coordination demands placed on state pro-
grams exceed their current capacity:

• Many states have discontinued funding for local organizations
engaged in immunization outreach activity. Almost all program managers
have reported substantial cuts in contracts with local health departments,
even though they believe the most effective and critical outreach activities
take place at the local level.

• The ability of states to partner with local agencies has diminished,
earlier initiatives cannot be maintained, and innovative strategies cannot
be implemented.

• Staff have increased responsibilities with little support or time to
carry out their functions.

• Several states have expressed concern that they do not have the
workforce capacity to investigate disease outbreaks, work with providers,
or continue registry development.

• State officials have expressed concern that continued outreach efforts
may be futile if services are not available within public health clinics to
provide up-to-date vaccinations for individuals who are incompletely
immunized and are not covered for such services.

Question 3: What are the current and future funding requirements for
immunization activities, and how can those requirements be met
through a combination of state funding, federal Section 317 immuniza-
tion grant funding, and funding available through SCHIP? (Supported
by Findings 2-1 through 2-4 in Chapter 2; Findings 3-2 through 3-6 in
Chapter 3; and Findings 5-6, 5-7, 5-10 through 5-12, 5-15, 5-16, and
5-18 in Chapter 5.)

The funding requirements for immunization activities fall into two
broad categories: vaccine purchase and infrastructure support.
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Vaccine Purchase. Changes in federal and state health finance programs
(including the creation of VFC and SCHIP) have improved access to vac-
cines for vulnerable populations within the private sector. Despite these
improvements, many children continue to fall through the cracks of fed-
eral assistance programs, and new health care reforms, such as managed
care, do not meet the complete immunization needs of children or adults
who cycle through programs with short-term coverage arrangements. As
a result, a continuing need for government-purchased vaccines remains
within each state. The federal government currently spends more than
$650 million annually on vaccine purchases, predominantly for childhood
vaccines.3  The states estimate that they will collectively spend an addi-
tional $109 million for vaccine purchases in 2000. This combined effort
appears to be sufficient to meet the current vaccine needs of uninsured
and Medicaid children, but may be inadequate if new vaccines are recom-
mended by ACIP and if initiatives to improve adult coverage levels are
launched.4

States are encouraged to expand their role in purchasing vaccines to
meet the needs of vulnerable underinsured populations who are not eli-
gible for programs such as VFC or SCHIP. This role can be fulfilled in one
of two ways: by purchasing additional vaccines (the committee suggests
an increase of $11 million) or by requiring all private insurers within the
state (including Employee Retirement Income Security Act [ERISA]–
preempted health plans) to provide all ACIP-recommended vaccines to
their members in accordance with state immunization standards. Federal
legislation would be required, however, to establish a mandate for the
inclusion of childhood immunization benefits in all private insurance plans.5

Government expenditures for adult vaccines are currently very low
(less than $4 million in federal funds in FY 2000; state estimates are not
available). New vaccines are being considered for adult populations, and
greater emphasis is being placed on the importance of vaccines for high-
risk adults under age 65 with chronic diseases (e.g., diabetes or renal
failure). Additional funds will be required to support these purchases to
meet residual needs among adults who lack private or public insurance
coverage. As discussed in Chapter 3, the purchase of vaccines annually
for the high-risk uninsured adult population aged 18–64 requires about
$19 million annually for influenza vaccine and about $24.2 million for the
one-time purchase of pneumococcal vaccine. If the federal government
were to absorb these combined costs, an annual increase of about
$50 million in the Section 317 vaccine purchase budget would be required.
Future changes to the adult immunization schedule are likely to increase
these costs.

As changes occur in the vaccine schedule, the pool of federal and state
funds allocated for vaccine purchase will need to expand to allow the
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states to continue to meet residual needs of vulnerable groups that do not
have access to vaccines within private or public insurance plans. These
children and adults will continue to fall through the cracks within the
national immunization system unless funds are made available from pro-
grams such as Section 317 to give the states flexibility in meeting the
vaccination needs of populations that cannot afford insurance, but do not
qualify for federal assistance. Therefore, CDC and state health officials
need to work closely and expeditiously with HCFA, state Medicaid direc-
tors, and state SCHIP program officers, as well as professional associa-
tions of health care providers, to address three objectives:

• To ensure that the states have a pool of Section 317 funds that is
sufficient to meet routine vaccine needs, as well as unexpected outbreaks.

• To be certain that disparities do not emerge in public and private
health plans in access to recommended vaccines.

• To develop guidelines and performance measures that will encour-
age providers to draw on new health finance systems (e.g., VFC and
SCHIP) for vaccine coverage so that Section 317 vaccines can be reserved
for residual needs.

Federal agencies (particularly CDC) also require additional resources so
they can provide national and international leadership; assist in the coor-
dination of programs among states as well as other nations; and create
opportunities for the exchange of technical assistance, expertise, and
experience in undertaking appropriate and adequate infrastructure efforts
at the state and local levels.

Infrastructure Support. Section 317 infrastructure awards currently reflect
historical patterns of expenditure and are allocated largely in response to
statements of need prepared by state health agencies. Recognizing that
the states spent more than 90 percent of the infrastructure grant awards
distributed in 1998 and 1999, the committee believes that the demands on
the states exceed their current capacity, and that their ability to respond to
changes in such areas as the science of vaccines and information technol-
ogy could become severely compromised. In addition, managed care con-
tracting for Medicaid has eroded the public health infrastructure and
funding base in many states so that in some areas, there is no longer a
sustainable volume of personal health care demand to support the provi-
sion of public health services such as immunization. As state funds with-
draw into private-sector contracts, county and local health departments
have fewer resources to spend on public health services. The national
immunization system is weakening, and we should not have to wait for
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outbreaks of vaccine-preventable disease to strengthen areas in need of
support.

Current federal immunization funding for the states is significantly
lower than the states’ historical expenditure levels. Based on an examina-
tion of total state expenditure histories, the committee estimates that the
states require a total of about $500 million in annual infrastructure funds
to sustain a national immunization system that can achieve current
national health goals; respond to future developments in the areas of
vaccine science, information technology, and health care delivery systems;
improve the sensitivity of surveillance measures so they can identify
important gaps in immunization coverage levels; and extend immuniza-
tion programs to the adult population. This amount was derived from
two sources: it combines (1) an estimate of what is required to support the
six essential roles of a viable state infrastructure program for immuniza-
tion services, as outlined above, with (2) an estimate of the base level of
federal funding required to direct additional resources to areas of need
without reducing current levels of support for each state (known as a
“hold harmless” provision).

The committee believes the annual costs for immunization infrastruc-
ture should be shared between federal and state governments. The state
share is necessary because the state is the lead public health care delivery
agency in the national system, because states establish immunization
requirements for their residents, and because immunization efforts require
state ownership and oversight. The proposed federal government share
(a total of $200 million per year, representing a $74 million annual increase
over current budgets) should be administered by CDC through the
Section 317 state grants program. In providing their share (a total of
$331 million per year, representing a $100 million annual increase over
current estimates), states should be encouraged to use their own funds as
well as other federal grants (e.g., Medicaid, Title V, and SCHIP). The
combined increases in federal and state support are sufficient to provide
resources that can stabilize existing state-level programs, respond to the
needs presented by advances in the science of adolescent and adult vac-
cines and information technology, and address emerging concerns about
vaccine safety.

Recognizing the need for a long-term strategy to build appropriate
infrastructure within each state, the committee believes federal and state
agencies should make a national shared commitment to the immuniza-
tion partnership by investing a total of $1.5 billion in immunization infra-
structure support over the first 5-year period. This figure consists of
$1 billion in federal funds (approximately $200 million each year),
matched by a comprehensive effort within the states to raise an annual
increase of $100 million over current spending levels.
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Question 4: How should federal grant funds be distributed among the
states? (Supported by Findings 4-2 and 4-14 in Chapter 4 and Findings
5-12 and 5-16 in Chapter 5.)

Each state deserves some level of federal assistance, but some states
require more help than others because of the characteristics of their popu-
lations. In addition, states that have more resources because of their tax
base should be expected to bear a larger burden of the costs of immuniza-
tion infrastructure. Finally, states that demonstrate success in increasing
their immunization coverage levels should be rewarded when such increases
reflect real improvements in the status of their most vulnerable popula-
tions. Since allocation by need and by achievement may run counter to
each other, specific criteria will need to be developed to balance multiple
goals.

For these reasons, the committee believes federal funds should be
allocated to the states on a formula basis, with a state match requirement
that reflects each state’s capacity to bear part of the burden of infrastruc-
ture costs. A small proportion (perhaps 5 to 10 percent) of the total federal
grant awards for infrastructure should also be set aside so that CDC will
have discretionary funds available to respond to unexpected outbreaks,
gaps in immunization coverage, or other exceptional circumstances within
the states.

Four Basic Principles for a Federal Grant Formula

Allocating federal immunization grants to the states requires consid-
eration of several factors: need, capacity, performance, and the determi-
nation of a base-level grant award. The committee offers four basic prin-
ciples to illustrate the nature of each of these factors and the types of
measures that should be considered in estimating their value within the
proposed formula.

Principle 1: Each state requires a base grant award, regardless of population size,
level of need, or match contribution. There is a strong federal interest in
ensuring a stable immunization infrastructure within each state so that
vaccine coverage levels can be sustained among vulnerable groups, and
appropriate sentinels will be available to detect emerging trends or prob-
lems having national significance. The size of the base award should be
sufficient to allow each state to perform the six roles of the immunization
system discussed in this report. CDC may want to consider cost-indexing
these awards, possibly through multiyear grants, to adjust for salary
increases and variations in salary structures for public health employees
in different regions of the United States.
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Principle 2: States that have larger disadvantaged populations should receive
greater amounts of federal assistance. The history of the Section 317 program
demonstrates that the program is fundamentally designed so the federal
government can share with the states the costs of enhancing access to
immunizations for vulnerable and medically underserved populations,
especially children, the elderly, and those who reside in areas of concen-
trated disadvantage. State needs differ according to population size, urban/
rural distribution, and rate of underinsured populations. States in which
20 percent of the population is without insurance, for example, require
greater investments in safety net support than those that have less than
10 percent uninsured. Determining the level of need within each state
requires attention to several basic components, such as the following:

• the size of the general population (adult, adolescent, and child),
• the size of the annual birth cohort,
• the size of the uninsured population (adult, adolescent, and child),
• the size of the Medicaid (and SCHIP) population,
• the size of the immigrant population, and
• the scope and level of benefits in insurance coverage.

Principle 3: States that have a greater capacity for addressing the needs of their
citizens should do more to share the costs of vaccine purchase and infrastructure
development. Estimates of need, while important, are only one of the mul-
tiple concerns that require consideration in federal funding decisions.
Estimates of state capacity are commonly used when determining cost-
sharing formulas in other federally funded, state-administered health pro-
grams, including Medicaid, MCH grants (Title V), and SCHIP. These
capacity measures reflect per capita wealth within the state and the size of
the revenue base that can be raised by the state to support health pro-
grams. Such measures facilitate comparisons among states because they
can help determine what each state should be expected to spend if it is to
make adequate investments of its own funds in meeting critical public
health needs.

A second capacity measure that is directly relevant to immunization
is more difficult to determine. The capacity of the state’s public health
insurance system (including Medicaid and SCHIP) to cover immuniza-
tions and encourage the delivery of immunizations in each child’s medi-
cal home will influence the size of residual needs, reducing or expanding
the population that will seek immunization services directly from safety
net health centers. States that offer generous Medicaid payments to large
numbers of providers and extend client eligibility for longer periods are
investing their own funds to support quality health care for disadvan-
taged groups and thereby encouraging the participation of private health
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providers in the state’s Medicaid, SCHIP, and VFC programs. If the plan
participants have access to adequate immunization services from their
health care providers, and there are fewer administrative barriers that
restrict the plan providers from offering services to vulnerable clients,
the state has a stronger primary care capacity and less need for federal
safety net programs to supplement its health care system.

These two measures—per capita wealth and state health care
capacity—merit explicit consideration in the allocation of federal funds,
including Section 317 grants. High marks for either indicator suggest
that the state has the revenue to support the cost of vaccine purchase
or is already investing substantially in immunization services for dis-
advantaged populations, reducing the demands on the public immuniza-
tion infrastructure.

Principle 4: States that achieve higher levels of performance in immunization
should be rewarded for those outcomes. The increasing use of performance
measures in public health programs places greater importance on the
selection of appropriate indicators and measures. CDC has recognized
the importance of immunization performance over the past decade (with
congressional guidance) by allocating a portion of the Section 317 grant
awards to incentive awards based on improvements in immunization
rates.

While important, statewide immunization rates can be deceiving
because they often do not reveal small areas of concentrated need within
the state (see Table 1-5 in Chapter 1). The size of within-state disparities is
a second important measure of performance that can demonstrate how
well or how poorly the state health system is doing in providing access to
immunization services among hard-to-reach populations.

A third relevant performance measure is the level of immunization
coverage within Medicaid and SCHIP populations. Baseline measures are
especially important in determining the extent to which health finance
programs can influence access to vaccines and the size of the safety net
population within each state. In addition, the size of the denominator
involves careful judgments about which clients should be included in
performance assessment measures: all enrolled clients, all clients who
make routine visits to the provider, or clients who have visited only once?

Finally, performance measures should encompass the efficiency with
which the states administer federal funds. The committee did not identify
any such measures in the state survey conducted for this study. Prototype
research may be necessary to design and test appropriate efficiency mea-
sures for the public health environment. Relevant studies may be avail-
able in other fields (such as education) that offer insights and experience
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for comparative estimates of administrative efficiency in state spending
patterns.

CDC should develop a set of performance criteria with these issues in
mind that can be used to examine state immunization performance over a
5-year period. At the end of that time, a panel should be convened to
consider whether changes in Medicaid, SCHIP, or other public or private
health care plans have reduced the need for Section 317 vaccines, whether
private health care plans are able to provide community-level measures
of immunization coverage, and whether any other trends may influence
the need for Section 317 funds within the states.

Proposal for a State Match Requirement

The committee believes the states bear responsibility for sharing the
infrastructure costs of the national immunization system. The proposed
formula for distributing federal funds should include a state match require-
ment—such as 75 federal/25 state—similar to that in place for Medicaid
grants, Title V MCH grants, and block grants for the prevention and treat-
ment of substance abuse. The committee believes a state match is desir-
able for several reasons.

First, the desirability of a state match requirement is based on the
premise that immunization is a shared national partnership between fed-
eral and state governments. Allocating state funds for immunization infra-
structure needs on a regular basis will create a line item in public health
budgets that will add greater stability to the public health system and
allow finance trends to be monitored over time. A state match require-
ment will also serve as an incentive for states that do not currently invest
in infrastructure resources to commit funds to this area on a routine basis.

Second, the match requirement will stimulate greater attention to the
dynamics of public- and private-sector involvement in providing immu-
nizations to vulnerable groups and establish greater buy-in for public
health efforts at the state and local levels. A match requirement will give
state legislatures, state health finance agencies, and state governors’ offices
incentives to monitor the performance of private health care plans that
operate within their borders and to determine whether plans that use
state funds have the capacity to keep their clients up to date on the immu-
nization schedule. Greater oversight of the immunization budgets of pub-
lic health agencies will reveal the extent to which such budgets support
safety net services to meet residual needs, as well as critical surveillance
and assessment functions that benefit the general population.

Third, the state match requirement does not necessarily require new
sources of funds, since many states already contribute to the support of
immunization efforts. The match requirement will reveal the range of
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these contributions over time, and provide an opportunity for CDC to
review how federal and state funds are distributed across the six roles of
the immunization system discussed in this report. It is conceivable that a
match requirement might prompt individual states to add their own
resources or in-kind contributions to their immunization programs, or to
seek such resources from outside government, since health officers will
need to demonstrate a base level of grantee contribution to qualify for
federal grants.

CDC has always stressed that federal funding is to be used to supple-
ment, not supplant, each grantee’s immunization effort, but a state-level
contribution is not currently required for Section 317 grants. Such grants
originated in a public health environment in which it was assumed that a
state match requirement would delay the use of federal funds in swiftly
reducing exposure to vaccine-preventable diseases for vulnerable popu-
lations. Over time, however, immunization has become a routine part of
primary care services that are financed in large measure through coopera-
tive state and federal arrangements. Additional assessment and popu-
lationwide services have also increased the costs of sustaining and im-
proving up-to-date coverage within the U.S. population as a whole, and
the federal government should not be expected to support these costs
alone.

The committee considered several arguments against a state match,
but did not find them compelling. Following are these arguments and the
committee’s response to each.

First, a matching requirement would necessitate changing the existing Sec-
tion 317 legislation, and exposure of the legislation and approvals of annual
budgetary contributions within the states could generate skepticism about the
infrastructure grants program and create vulnerabilities in the political process.
The committee believes broader exposure of the immunization grants
program will strengthen federal and state collaboration. Although the
legislative reform process may introduce undesirable or radical changes
in the program’s scope, purpose, or funding approach that could create
uncertainty and confusion and disrupt programmatic efforts, at least in
the short term, a state match requirement is not likely to have this effect
provided the rationale for the match is sound and justified.

Second, a state match requirement might create incentives for government
officials or legislators to reduce grantee contributions in areas in which the match
is already exceeded. In other areas, state or local public health officials or legisla-
tors might not be able or inclined to meet a matching requirement, and federal
grants could be reduced or eliminated as a result. If state contributions to
public health are invested wisely, evidence should be available to demon-
strate why such contributions are in the state’s interest.

Third, administering a state match requirement will require additional docu-
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mentation and create an administrative burden for CDC staff and state officials.
It is not sound policy to introduce additional bureaucratic procedures in the
public health system unless such procedures serve important goals or create new
resources. State grantees will need to document their contributions to
immunization infrastructure on an annual basis. This documentation will
require selection criteria and finance guidelines during a start-up period,
but such efforts will gradually become routine as greater familiarity is
gained with the match in the budgetary cycle. Many states already have
procedures for approval of match contributions, and they are accustomed
to including a match in Title V and other public health grant proposals. It
is doubtful that the match requirement will disrupt programmatic efforts,
especially if the formula for allocation includes a base amount of federal
funds for each state regardless of the size of the match contribution.

States may choose to exercise their match requirement in one of two
ways: through direct or indirect support. Direct support means the states
allocate their own revenues for the direct support of vaccine purchase or
immunization infrastructure programs. Indirect support means the states
rely on other approaches to support immunization efforts. They might
use in-kind assistance in the form of contributed time from other agen-
cies, such as the use of school nurses to monitor immunization records in
the community. They might invest their own funds to provide higher fees
for Medicaid and SCHIP health services and rely more heavily on these
programs to cover immunizations. Indirect support might also include
the oversight of private insurance plans to ensure that they provide suffi-
cient coverage for immunization services. The direct approach involves
direct payments to public health programs for immunization services,
whereas the indirect approach involves greater reliance on performance
assessment, incentives, and regulatory initiatives, since other agencies,
including public and private health plans, are responsible for immuniza-
tion services. States that cover greater numbers of children through SCHIP
and serve a significant portion of their uninsured and Medicaid children
with VFC through private providers may require fewer federal and state
funds for Section 317 vaccine (because they receive larger amounts of
federal and state funds for Medicaid and SCHIP payments). The number
of children who rely on the safety net programs in these states will be
smaller compared with states that use their public health infrastructure as
a principal tool in serving vulnerable populations.

Determining the Appropriate Formula and Match Requirements

Although states should have flexibility in designing finance and ser-
vice systems to meet their immunization needs, tracking systems should
be developed that allow the states to report and compare both the scale of
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their investments (in direct and indirect efforts) and the outcomes
achieved by using different strategies to address common goals. Inter-
agency collaboration at both the state and federal levels may be required
to support public health efforts in the field of immunization. For example,
guidelines at the national level could encourage Medicaid agencies to
bear the costs of administrative services (including immunization audits
of provider records and registry development) as part of case manage-
ment expenditures. Whatever the source, states need to be able to predict
the size of their immunization budgets on a multiyear basis, rely on steady
sources of income to support both vaccine purchase and infrastructure
efforts, and assess the performance of those efforts according to a consis-
tent set of measures.

A set of proxy measures focused on need, capacity, and performance
should be developed that can be monitored over time. These measures
can be used to guide federal grant allocation decisions and the determina-
tion of state contribution levels, as well as programmatic and reporting
requirements. A small set of comparable measures will allow federal and
state agencies to monitor state need, capacity, and performance without
imposing unnecessary effort on the states that restricts their ability to
respond to local circumstances.

The committee believes the assignment of weights to the factors of
need, capacity, and performance requires careful calculations that lie
beyond the scope of this report. These calculations should be informed by
a democratic process that takes individual state needs into account. The
calculations required include the appropriate size of the federal base grant;
appropriate “hold harmless” conditions; the nature of adequate state-
level contributions; an appropriate set of proxy measures that reflect need,
capacity, and performance in the field of immunization; and the appro-
priate multiyear finance mechanism for allocating federal funds. The cal-
culation process requires an extensive dialogue with federal and state
health agencies, state legislatures, state governors, and the U.S. Congress.
The committee recommends that CDC initiate this dialogue immediately
so that legislative reforms can be proposed by 2002, when Section 317 is
scheduled for reauthorization.

Several different types of formula factors would alter the distribution
of state grant awards relative to current allocation patterns. The factors
considered in making other state health grant awards are the size of the
population and federal poverty level measures, which can be set at differ-
ent thresholds. The inclusion of any one formula factor would cause major
shifts in the current distribution of federal funds. A small number of
states (commonly states with large numbers of at-risk children, such as
California, Texas, New York, and Pennsylvania) frequently rank much
higher in formula distributions than smaller or more rural states. It is

Copyright © National Academy of Sciences. All rights reserved.



SUMMARY FINDINGS, CONCLUSIONS, AND RECOMMENDATIONS 215

important, therefore, to maintain stability by ensuring a base level of
federal funds within each state while responding to specific state needs.

This need for stability in the national immunization system under-
scores the importance of increasing the size of the pool of federal funds
for state infrastructure awards, as discussed under Question 3 above.
CDC has estimated that the use of certain formula factors in redistribut-
ing federal awards within an annual budget of $140 or $160 million
for infrastructure grants would reduce the current size of a significant
number of state awards, further burdening state efforts. A annual pool of
$195 million, however, would minimize the need to reduce current state
awards in order to increase federal assistance to states with larger poor
populations (information provided by CDC).

Question 5: How should funds be targeted within states to reach high-
risk populations without diminishing levels of coverage among the over-
all population? (Supported by Finding 3-6 in Chapter 3; Finding 4-11
in Chapter 4; and Findings 5-1 through 5-9, 5-12, 5-16, 5-18, and 5-19
in Chapter 5.)

The federal government’s role in supporting immunization activities
within each state should strike a balance between helping the states
achieve important national objectives and sustaining incentives for states
to use their own funds to meet the needs of their residents. Given the
primacy of the role of the states in public health, the federal government’s
role might reasonably be restricted to certain key areas that require spe-
cific technical expertise, national data collection and analysis, and the
development of benchmarks and indicators that benefit the nation as a
whole. In states that do not have a sufficient revenue base to support
adequate public health investments, however, the federal government
has an important role to play in supplementing state funds to ensure that
an adequate program is in place that can achieve national health objec-
tives. Special considerations might include the examples that follow.

First is the size and location of the disadvantaged population within
each state. Poverty remains a daunting obstacle to efforts to improve
immunization coverage within any specific population. The size of a
state’s population that resides in poverty and the extent to which this
population is distributed or clustered within the state are important fac-
tors to consider in evaluating the size of the public health infrastructure
and immunization program needed within the state.

As discussed in the response to Question 4, federal immunization
investments should provide greater resources for those states that have
larger pockets of need. At the same time, care needs to be taken so that
federal funds are not used to support basic health services that are right-
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fully the obligation of the state. Formula factors that might be built into
the allocation of Section 317 grants might include, for example, the distri-
bution of the state’s population above and below the federal poverty
level, the percentage of uninsured families, the size of the child and ado-
lescent Medicaid populations, and the size of the high-risk adult popula-
tion within the state. The application of such factors would generate new
winners and losers in the distribution of federal funds, possibly creating
unfair discrepancies (e.g., fewer than 10 states receiving more than
90 percent of available funds). Balance needs to be achieved in leveling
the playing field among the states and ensuring that each state receives a
minimal grant award that is sufficient to maintain an effective partner-
ship with the federal government.

A second special consideration might be the marginal costs of improv-
ing immunization coverage within highly disadvantaged groups. As dis-
cussed in Chapter 4, the cost of improving coverage within the final
10 percent of a total population in any given area is thought to be sig-
nificantly higher than the cost of acquiring coverage for the majority of
the community. However, the scale of this difference remains uncertain.
Assigning costs requires consideration of such components as outreach,
case management, record maintenance, disease exposure, frequency of
contacts with primary care providers, and health beliefs and knowledge
that influence efforts to obtain immunization.

What is known for certain is that highly disadvantaged populations
seek services more frequently from multiple providers in multiple health
care settings. Such populations frequently cycle among different health
plans, including public and private health care finance arrangements, and
are often uninsured for lengthy periods. Their case management and
record maintenance costs are greater than comparable costs for individu-
als who remain with the same health care provider or the same practice
over a period of years, especially those who remain within one health
plan during the important immunization period of the early childhood
years.

Despite these barriers, research has demonstrated that certain types
of programs can improve immunization coverage within highly disadvan-
taged groups if focused on populations that have the most to gain from
those programs (see Chapter 4). It is wasteful, for example, to distribute
information packages and brochures about the importance of immuniza-
tion within a community where parents may be illiterate or can read only
in non-English languages. Similarly, it is wasteful to improve outreach
and parental education programs in communities where most parents
already believe in the importance of vaccines, but mistakenly believe that
their children are already up to date in their immunization status.

CDC frequently relies on technical assistance to help states direct
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their resources toward productive programmatic investments. However,
this approach may not be sufficient in areas where states choose to dis-
tribute their own resources over a broad geographic area rather than
concentrating them in areas of need where delivery systems may be weak
and data collection difficult. State health agencies face difficult political
obstacles when shifting public resources away from communities that
have achieved high levels of coverage (sometimes with minimal state
effort) so the resources can be targeted to areas where performance is
poor. In such cases, the role of the federal government is to create incen-
tives ( e.g., ranking states on the basis of within-state disparities in cover-
age) or to provide targeted resources that enable states to do all they can
to address the immunization needs of their most vulnerable citizens.

Question 6: What should be the role and financing level for CDC’s
current program supporting state efforts to vaccinate adults and achieve
the nation’s goals for influenza and pneumococcal vaccines? (Supported
by Findings 3-3 and 3-5 in Chapter 3.)

Immunization coverage rates for adults are well below those achieved
for childhood immunizations, although some progress in immunization
was made in immunizing the adult population over age 65 during the
1990s. The Healthy People 2000 objective for influenza coverage levels
was met for the noninstitutionalized elderly (individuals aged 65 and
older) according to 1997 National Health Interview Survey (NHIS) data
(see Table 3-6 in Chapter 3). The national average was 63 percent, up from
58 percent in 1995. According to 1997 data from the Behavioral Risk Factor
Surveillance System (BRFSS), 45 states exceeded the goal of increasing
influenza immunization levels to 60 percent among the elderly (CDC,
1998d). From 1995 to 1997, 48 states showed improvement in influenza
vaccination rates for the elderly. The mean coverage level of states in
1997, 65.5 percent, was almost double the 1989 coverage level of 33 per-
cent (CDC, 1998d). Nonetheless, in 1997, the percentage of adults aged
55–64 who received influenza vaccine ranged from 28.5 percent (Georgia)
to 54.7 percent (Colorado), with a median of 38.2 percent. For persons
aged 65–74, percentages ranged from 48.7 percent (Nevada) to 72.4 per-
cent (Colorado), with a median of 63.6 percent. Among persons over age
75, percentages ranged from 51.7 percent (District of Columbia) to 82
percent (Arizona), with a median of 71.4 percent (Janes et al., 1999).

Pneumococcal immunization levels for the elderly are significantly
lower than influenza immunization levels, even though Medicare covers
the cost of this vaccine and its administration (Janes et al., 1999). The
NHIS data show that only 42 percent of the noninstitutionalized elderly
had ever received a pneumococcal vaccination by 1997 (see Table 3-6).
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Although this was a large increase over the 34 percent coverage rate
reported in 1995, the 1997 national average fell far below the Healthy
People 2000 goal of 60 percent coverage, and this goal has still not been
met. According to BRFSS, only 17 states had achieved immunization rates
of 50 percent or greater among the elderly by 1997. Coverage in 1997
ranged from 9.5 percent (New York) to 30.7 percent (Alaska) among per-
sons aged 55–64, with a median of 17.1 percent. For persons aged 65–74,
percentages ranged from 30.1 percent (New Jersey) to 56.9 percent (Ari-
zona), with a median of 42.6 percent. Finally, for persons over age 75, the
percentages ranged from 31.4 percent (Louisiana) to 79 percent (Nevada),
with a median of 53.3 percent (Janes et al., 1999).

Although differences in coverage rates among children of different
ethnic groups have been significantly reduced, troublesome disparities
remain in adult immunization coverage levels (see Table 3-6). According
to 1997 NHIS data, elderly blacks had the lowest likelihood of receiving
either influenza (45 percent) or pneumococcal (22 percent) immuniza-
tions. Elderly Hispanics had influenza and pneumococcal immunization
coverage levels of 53 percent and 23 percent, respectively, as compared
with coverage levels of 66 percent and 46 percent, respectively, for whites
in 1997.

Noninstitutionalized high-risk adults aged 18–64 have extremely low
immunization rates and may present the largest challenge to efforts to
appropriately immunize adults (see Table 3-6). The 1997 NHIS data dem-
onstrate that only 26 percent of this group had received an influenza
vaccination, while only 13 percent had received a pneumococcal vaccina-
tion. Differences in coverage levels among races were not as great in the
high-risk population aged 18–64 as in the population over age 65. Com-
pared with the elderly, the high-risk group aged 18–64 had very low rates
of immunization coverage. In 1997, among those with private health in-
surance, 29 percent of high-risk adults aged 18–64 and 63 percent of the
noninstitutionalized elderly received an influenza vaccination. Among
those with Medicaid, 26 percent of the high-risk population aged 18–64
received an influenza vaccination (see Table 3-6) (National Center for
Health Statistics, 1997).

The 1997 NHIS also provides information on selected high-risk sub-
groups. Coverage rates for the noninstitutionalized elderly were higher
than those for the high-risk population aged 18–64 in every subgroup. In
1997, 67 percent and 44 percent, respectively, of noninstitutionalized eld-
erly with diabetes received influenza and pneumococcal vaccinations. In
contrast, only 36 percent and 19 percent, respectively, of adults aged 18–
64 with diabetes received influenza and pneumococcal vaccinations. Data
on national coverage rates for adult immunizations other than influenza
and pneumococcal are severely limited. According to Healthy People
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2000, 67 percent of occupationally exposed workers received a hepatitis B
vaccination in 1994, and 9 percent of men who had sex with men received
this vaccination in 1997. NHIS data show that in 1995, 65 percent of per-
sons aged 18–49, 54 percent of those aged 50–64, and 40 percent of those
aged 65 and older had received a tetanus booster in the last 10 years
(Singleton et al., forthcoming).

As with the monitoring of adult coverage levels, existing immuniza-
tion finance programs tend to neglect the population aged 18–64. Adult
immunizations are currently funded by a patchwork of public and pri-
vate insurance that results in scattered immunization rate data, inconsis-
tent insurance coverage among Americans, and a lack of collaborative
roles and missions within the private and public health sectors.

Studies have shown that both influenza and pneumococcal vaccines
are cost-effective. Yet federal funds that support adult immunization are
a small fraction of the financial resources dedicated to childhood immuni-
zation. The main funding sources for adult immunization are Medicare,
Section 317, and private insurance. States could spend Section 317 grants
on vaccines and services for adults under age 65, but grantees have his-
torically spent only a miniscule amount (estimated at about 2 percent) of
their Section 317 funds on adult immunization. In addition, CDC did not
authorize its grantees to use Section 317 funds in support of adult immu-
nization until 1997 (information provided by CDC). Medicare has played
a much larger role in adult immunization than that played by Section 317;
it has covered pneumococcal vaccine since 1981 and influenza vaccine
since 1993. In the future, with the dramatic rise of managed care and
health maintenance organizations (HMOs) that emphasize preventive ser-
vices, the committee believes adult immunizations are increasingly likely
to be covered by private insurance. This trend provides an opportunity to
raise awareness about the importance of immunization among health
professionals who care for adults and to hold private plans and providers
accountable for adult immunization performance measures.

As shown by the low coverage rates and low levels of funding, adult
immunization is not a priority in the United States. Approximately 50,000
adult Americans still die each year from diseases for which both safe and
effective vaccines exist, and yet as noted, only 2 percent of Section 317
funds have been dedicated to adult immunization (Poland and Miller,
2000). What is missing is a coordinated and comprehensive federal, state,
and local strategy to improve adult immunization coverage levels. Health
care providers are often less successful in providing age-appropriate
immunizations as their clients grow from infancy through childhood to
adolescence and adulthood. Immunization has not been the focus for
practitioners who routinely care for adults that it has become for pediatric
providers. Only rudimentary programs in state and local health depart-
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ments reach out to adult populations and their health care providers
regarding immunization practices. Federal and state leadership has been
successful in achieving substantial coordination among the various pro-
grams devoted to specific childhood vaccine-preventable diseases. Yet
the units devoted to adult vaccine-preventable diseases (e.g., influenza,
pneumococcal, tetanus/diphtheria, and hepatitis B infections) typically
focus on narrow goals and rarely address a comprehensive adult immu-
nization strategy. Increased funding and coordinated programs can begin
to move adult immunization beyond its current marginal status.

In the recommendations at the end of this chapter, the committee
proposes a specific financing level for purchasing vaccines as part of an
adult immunization program. In addition, the committee recommends
that CDC develop a coordinated and comprehensive immunization effort
for adults to encourage greater participation by the private and public
health care sectors in achieving national goals.

CONCLUSIONS

Conclusion 1: The repetitive ebb and flow cycles in the distribution of
public resources for immunization programs have created instability
and uncertainty that impeded project planning at the state and local
levels in the late 1990s, and delayed the public benefit of advances in the
development of new vaccines for both children and adults. This instabil-
ity now erodes the continued success of immunization activities.

The national immunization system that emerged in the United States
in the latter half of the 20th century was created by a series of infectious
disease outbreaks and governmental responses, with governmental assis-
tance often being increased after outbreaks occurred, not to prevent them
(Johnson et al., forthcoming). Substantial progress has been made in pre-
venting and controlling disease, ensuring access to vaccines, and provid-
ing service delivery in medical homes. But three other areas require atten-
tion in renewing the national immunization partnership: improving the
quality of immunization surveillance efforts and vaccine safety programs,
strengthening efforts to sustain and improve immunization coverage
rates, and using primary care and public health resources efficiently. The
instability of funding for state immunization programs discourages the
development of strategic responses designed to foster disease prevention,
improve immunization coverage levels for specific populations, and ensure
vaccine safety. Diminishing resources often divert attention toward pro-
tecting individual programs or interventions rather than focusing on the
health and vitality of the population as a whole. The current situation is
characterized by a spirit of complacency and disjointedness that creates
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an unstable and unpredictable environment for immunization in the midst
of rapid changes in the science of vaccines and the health care system.

Conclusion 2: Immunization policy needs to be national in scope. At the
same time, the implementation of immunization policy must be flexible
enough to respond to special circumstances that occur at the state and
local levels.

A comprehensive strategy that clarifies the roles and responsibilities
of federal and state agencies as well as private-sector providers and health
plans within the national immunization system is needed to sustain an
important intergovernmental partnership in the midst of change and com-
plexity. The federal presence should be adequate and stable so that state
agencies can develop strategic approaches to address local needs. The
state role is to ensure that appropriate systems are in place for detecting
and responding to changes in immunization coverage levels and dispari-
ties in access to immunization resources. The implementation of all six
immunization roles therefore requires public attention and resources at
both the state and federal levels, as well as sustained commitments within
the private sector.

The eligibility requirements for VFC, for example, currently discrimi-
nate against states that choose to set up stand-alone plans rather than
relying on Medicaid agencies to administer their SCHIP funds. SCHIP
children who are enrolled in the stand-alone plans are considered “insured”
and are therefore not eligible for benefits under the VFC program, while
SCHIP children in another state may continue receiving their benefits
because they are still technically enrolled in Medicaid. These types of
administrative distinctions disrupt the national immunization partner-
ship and cause states to turn unnecessarily to other federal programs
(e.g., Section 317) to meet their needs.

National initiatives that provide immunization coverage for larger
numbers of disadvantaged families under private and public health insur-
ance plans require state public health responsibilities to shift from direct
service delivery to oversight roles concerned with assessment, assurance,
and policy development. Yet certain residual immunization needs will
remain that will necessitate reliable access to vaccines within the public
health sector. States need flexibility and resources to adapt to these shifts,
which occur unevenly across and within state borders.

Conclusion 3: Federal and state governments each have important roles
in supporting not only vaccine purchase, but also infrastructure efforts
that can achieve and sustain national immunization goals.
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The federal government needs to work with the states to ensure that
appropriate infrastructure efforts are present within each state, to distrib-
ute national resources fairly, and to build on the strengths of the private
sector in meeting community health care needs where feasible. The fed-
eral government should be the senior finance partner for the national
immunization system because of the central importance of vaccines in
contributing to the nation’s health, and because disease outbreaks in one
region can threaten the health of another without respect for political
borders. However, the federal role is to supplement and support state
efforts, not replace them.

State legislatures and governments should be expected to sustain an
immunization infrastructure that reflects each state’s need, capacity, and
performance. Since states are the ultimate stewards of public health policy,
they are responsible for delivering services to those whose immunization
needs are not met by the private sector. In maintaining coverage stan-
dards for at-risk groups, state public health agencies require a surveil-
lance capacity that allows them to measure population-based coverage
rates, assess the quality of care within public and private immunization
plans, offer safety net services to meet residual needs, and improve access
to immunization services within many different public and private enti-
ties. Performance monitoring, including the development of immuniza-
tion registries, is important to ensure that vulnerable groups have access
to adequate primary health care and that residual needs are met with
public resources where necessary. Finally, state agencies are also respon-
sible for ensuring that the public and private health care sectors work
collaboratively within their jurisdiction so that public resources are used
efficiently. To carry out these roles, state health agencies require a national
immunization policy that provides them with adequate resources, stabil-
ity, and flexibility.

Conclusion 4: Private health care plans and providers have the capacity
to do more in implementing immunization surveillance and preventive
programs within their health practices, but such efforts require addi-
tional assistance, oversight, and incentives. At the same time, compre-
hensive insurance and high-quality primary care services do not replace
the need for public health infrastructure.

The committee believes health plans should not have the option of
providing selective coverage for vaccines once they have been recom-
mended for widespread use, as is currently the practice in most states. A
federal mandate may be necessary to achieve this goal, particularly for
ERISA-exempt plans. For example, all health plans (public and private)
that offer primary care benefits for children and adults should bear the
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costs of integrating all vaccines recommended for widespread use into
their basic health care package. Private health plans should also be expected
to bear at least some of the costs of “catch-up” conditions following the
licensing of new vaccines (e.g., coverage of hepatitis B vaccine for older
children who were too old to have been affected by the universal recom-
mendations). Public health agencies should not be expected to supple-
ment public or private health insurance plans except under short-term
conditions, such as responding to emergency outbreaks or reducing dis-
parities that result from “catch-up” conditions. Coordinated efforts, such
as billing practices that allow public health clinics to be reimbursed for
immunizations given to individuals who are covered by private health
care plans, can help reduce the burden on public health agencies. Ideally,
however, immunizations should be offered routinely in each plan par-
ticipant’s medical home as an integrated part of primary care benefits.

Health plan providers should also be prepared to assess immuniza-
tion coverage rates among their enrollees by using measures that can
contribute to accurate community health profiles at the state and local
levels. These efforts require independent oversight, however, to ensure
that all groups are included in such assessments and that the measures
used accurately reflect the immunization profile of those not currently
enrolled in public and private health plans. Public health agencies can
provide important measurement and audit services, such as assessment
and feedback for private providers, as an investment in the quality of
community health. These and other surveillance efforts should be sup-
ported by the national immunization partnership as a national health
priority, with appropriate recognition of the issues of privacy and confi-
dentiality.

SUMMARY RECOMMENDATIONS

Recommendation 1: The annual federal and state budgets for
the purchase of childhood vaccines for public health providers
appear to be adequate, but additions to the vaccine schedule are
likely to increase the burden of effort within each state. There-
fore, the committee recommends that CDC be required to notify
Congress each year of the estimated cost impact of new vaccines
that have been added to the immunization schedule so that
these figures can be considered in reviewing the vaccine pur-
chase and infrastructure budgets for the Section 317 program.

The committee believes the annual allocation of federal funds for the
purchase of vaccines through the VFC program ($505 million for FY 2000)
and the Section 317 state grant program ($162 million per year for
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FY 2000) is sufficient to meet state requests for child vaccines within the
immunization schedule recommended by ACIP as of January 2000.6  But
additions to the ACIP schedule will expand the burden of preventive
health care costs to state and federal health agencies as well as private
health plans. Such additional costs should be expected as part of the chang-
ing immunization system. Congress should anticipate such cost increases
by requiring that CDC notify Congress each year of two trends: (1) the
estimated cost impact of new vaccines (including administration fees)
that are scheduled for consideration as additions to the recommended
immunization schedule, and (2) the length of time that may be involved
from the point at which such vaccines are recommended by ACIP to the
establishment of a VFC contract. Federal and state vaccine purchase bud-
gets should then be adjusted as necessary.

Recommendation 2: Additional funds are needed to purchase
vaccines for uninsured and underinsured adult populations
within the states. The committee recommends that Congress
increase the annual Section 317 vaccine budget by $50 million
per year to meet residual needs for high-risk adolescents and
adults under age 65 who do not qualify for other federal assis-
tance. The committee further recommends that state govern-
ments likewise increase their spending for adult vaccines by
$11 million per year.

These estimates are based on calculations of the residual vaccine needs
for uninsured and underinsured at-risk populations, including adults who
are younger than age 65 and suffer from chronic disease (see Box 3-3 in
Chapter 3); for hepatitis B coverage among adolescents; for adults who
are at risk because of sexual behavior or occupational settings; and for
tetanus coverage. Both federal and state vaccine purchase budgets will
require annual adjustments as vaccine costs change or new vaccines or
age groups are added to the adult immunization schedule. Therefore,
CDC notification of the impact of such changes should be required annu-
ally, as indicated in Recommendation 1.

The improvement of adult immunization rates will require more than
increased vaccine purchases. A comprehensive and coordinated adult
immunization program needs to be initiated within each state, with leader-
ship at the national, state, and local levels, to encourage the participation
of private and public health care providers in offering immunizations to
adults under the guidelines established in the ACIP schedule.

Recommendation 3: State immunization infrastructure pro-
grams require increased financial and administrative support
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to strengthen immunization capacity and reduce disparities in
child and adult coverage rates. The committee recommends that
states increase their immunization budgets by adding $100 mil-
lion over current spending levels, supplemented by an annual
federal budget of $200 million to support state infrastructure
efforts.

The committee believes state immunization programs could achieve
stability and carry out their roles adequately through the adoption of a
national finance strategy that involves investing a total of $1.5 billion in
the first 5 years—an annual increase of $175 million over current spend-
ing levels—to support infrastructure efforts within the states. The federal
budget figure is derived from three calculations: (1) annual state expendi-
ture levels during the mid-1990s, (2) the level of spending necessary to
provide additional resources to states with high levels of need without
reducing current award levels for each state (known as a “hold harmless”
provision), and (3) additional infrastructure requirements associated with
adjusting to anticipated changes and increased complexity in the immu-
nization schedule. The additional state contribution is necessary to reduce
current disparities in state spending practices and to address future infra-
structure needs in such areas as records management, development of
appropriate performance measures and immunization registries, and out-
reach and education for adult vaccines. This increased budget could
strengthen the state roles in immunization, with a special emphasis on
infectious disease prevention and control, surveillance of vaccine cover-
age rates and safety, and programs to sustain and improve immunization
coverage rates.

Different types of administrative support can be offered to the states
to strengthen their immunization efforts. For example, federal reporting
requirements for immunization grants should be reduced to six key areas
that reflect the six fundamental roles of the national immunization system
discussed in this report. In addition, grant budgetary cycles should be
extended to 2 years to give states greater discretion and flexibility to plan
and implement multiyear efforts in each area.

Recommendation 4: Congress should improve the targeting and
stability of Section 317 immunization grant awards to the states
by replacing the current discretionary grant award mechanism
with formula grant legislation.

The formula should reflect a base level as well as factors related to
each state’s need, capacity, and performance. A state match requirement
should be introduced so that federal and state agencies share the total
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costs of supporting the infrastructure required to operate a national immu-
nization program and respond to the needs of disadvantaged populations.

As discussed in an earlier section of this chapter, the committee
believes the states bear responsibility for sharing the infrastructure costs
of the national immunization system. About half of the states currently
invest in immunization programs in addition to their vaccine purchases;
the remaining half do not support infrastructure costs on a routine basis.

To reduce this disparity, the proposed formula for distributing federal
funds should include a state match requirement—such as 75 federal/
25 state—similar to that in place for other federal programs, such as Med-
icaid grants, Title V MCH grants, and block grants for the prevention and
treatment of substance abuse. The details of the match requirement and
the conditions under which it would operate should be developed
through a series of dialogues with state and federal officials and public
health leaders to ensure that the match is fair and equitable and that it
does not disrupt ongoing immunization efforts.

Recommendation 5: CDC should initiate a dialogue with federal
and state health agencies, state legislatures, state governors, and
Congress immediately so that legislative and budgetary reforms
can be proposed promptly when Section 317 is up for reauthori-
zation in FY 2002.

The committee believes the grant formula should include weights
that reflect factors of need, capacity, and performance. The calculation of
these weights and the analytical process of constructing a formula must
reflect special considerations that account for individual state needs and
lie beyond the scope of this report. The calculations required include
estimating the appropriate size of the federal base grant; determining
appropriate “hold harmless” conditions; determining the nature of ade-
quate state-level contributions; developing an appropriate set of proxy
measures that reflect need, capacity, and performance in the field of
immunization; and choosing the appropriate multiyear finance mecha-
nism for the allocation of federal funds.

Recommendation 6: Federal and state agencies should develop
a set of consistent and comparable immunization measures for
use in monitoring the status of children and adults enrolled in
private and public health plans.

Immunization coverage measures are important for identifying both
community health needs and performance outcomes for selected service
interventions. Measurement research can guide future federal and state
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budgetary decisions, as well as state contribution, programmatic, and
reporting requirements. A small set of comparable measures that can
harmonize the Health Plan Employer Data and Information Set (HEDIS)
and the National Immunization Survey, for example, will allow federal
and state agencies to monitor state need, capacity, and performance with-
out imposing unnecessarily burdensome reporting efforts on the states
that would restrict their ability to use federal funds productively in
responding to local circumstances (Fairbrother and Freed, forthcoming).
Such measures can also facilitate efforts by state and federal health offi-
cials to assess the quality of primary care health services within private-
sector health plans, so that public health agencies can direct appropriate
resources to areas in which private-sector plans do not have sufficient
capacity to meet health care needs. Assessments of these rates should
allow state and federal governments to monitor immunization levels and
identify disparities in need, capacity, and performance over time and
among regions, including small geographic areas and selected health
plans (e.g., Medicaid, SCHIP, and private insurance).

The use of consistent immunization measures within the public and
private sectors offers a valuable opportunity to conduct research on the
factors that can contribute to disparities in coverage rates within different
types of health plans. Finally, immunization measures offer benefit not
only for immunization efforts, but also for other national programs that
require national investments in primary health care.

ENDNOTES

1. Question 6 was added by CDC during negotiation of the study contract with IOM.
2. The study was conducted as part of the CDC core functions initiative, and involved a

detailed set of survey questions and site visits to the states.
3. This estimate consists of $467 million for VFC and $140 million in vaccine purchase

awards for the states in FY 1999; $474 million for VFC and $159 million in vaccine purchase
awards for the states is estimated for FY 2000 (information provided by CDC).

4. In February 2000, for example, ACIP recommended that a newly licensed pneumo-
coccal conjugate vaccine be added to the early childhood schedule. The vaccine is recom-
mended for all infants up to age 2 and all high-risk children up to age 5 (CDC, 2000d). The
pneumococcal vaccine (estimated to cost $232 for a four-dose series) will add an extraordi-
nary incremental cost to state vaccine budgets, for which resources were not allocated in
either the FY 2000 or FY 2001 federal Section 317 budget (Stolberg, 2000).

5. In April 2000, Senator Durbin (D-IL) and Senator Reed (D-RI) introduced a bill to
require comprehensive health insurance coverage for childhood immunization (S. 2444).

6. ACIP approval of the pneumococcal conjugate vaccine occurred after the committee
had formulated its vaccine purchase recommendations and is not reflected in this calcula-
tion.
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  Appendix A

Public Health Services Act, Section 317

PROJECT GRANTS FOR PREVENTIVE HEALTH SERVICES

SEC. 317. [247b] (a) The Secretary may make grants to States, and in
consultation with State health authorities, to political subdivisions of
States and to other public entities to assist them in meeting the costs of
establishing and maintaining preventive health service programs.

(b) No grant may be made under subsection (a) unless an application
therefor has been submitted to, and approved by, the Secretary.  Such an
application shall be in such form and be submitted in such manner as the
Secretary shall by regulation prescribe and shall provide—

(1) a complete description of the type and extent of the program
for which the applicant is seeking a grant under subsection (a);

(2) with respect to each such program (A) the amount of Federal,
State, and other funds obligated by the applicant in its latest annual
accounting period for the provision of such program, (B) a descrip-
tion of the services provided by the applicant in such program in such
period, (C) the amount of Federal funds needed by the applicant to
continue providing such services in such program, and (D) if the
applicant proposes changes in the provision of the services in such
program, the priorities of such proposed changes, reasons for such
changes, and the amount of Federal funds needed by the applicant to
make such changes;

(3) assurances satisfactory to the Secretary that the program which
will be provided with funds under a grant under subsection (a) will
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be provided in a manner consistent with the State health plan in effect
under section 1524(c) and in those cases where the applicant is a State,
that such program will be provided, where appropriate, in a manner
consistent with any plans in effect under an application approved
under section 315;

(4) assurances satisfactory to the Secretary that the applicant will
provide for such fiscal control and fund accounting procedures as the
Secretary by regulation prescribes to assure the proper disbursement
of and accounting for funds received under grants under subsection
(a);

(5) assurances satisfactory to the Secretary that the applicant will
provide for periodic evaluation of its program or programs;

(6) assurances satisfactory to the Secretary that the applicant will
make such reports (in such form and containing such information as
the Secretary may by regulation prescribe) as the Secretary may rea-
sonably require and keep such records and afford such access thereto
as the Secretary may find necessary to assure the correctness of, and
to verify, such reports;

(7) assurances satisfactory to the Secretary that the applicant will
comply with any other conditions imposed by this section with re-
spect to grants; and

(8) such other information as the Secretary may by regulation
prescribe.
(c) (1) The Secretary shall not approve an application submitted under

subsection (b) for a grant for a program for which a grant was previously
made under subsection (a) unless the Secretary determines—

(A) the program for which the application was submitted is
operating effectively to achieve its stated purpose,

(B) the applicant complied with the assurances provided the
Secretary when applying for such previous grant, and

(C) the applicant will comply with the assurances provided
with the application.
(2) The Secretary shall review annually the activities undertaken

by each recipient of a grant under subsection (a) to determine if the
program assisted by such grant is operating effectively to achieve its
stated purposes and if the recipient is in compliance with the assur-
ances provided the Secretary when applying for such grant.
(d) The amount of a grant under subsection (a) shall be determined by

the Secretary.  Payments under such grants may be made in advance on
the basis of estimates or by the way of reimbursement, with necessary
adjustments on account of underpayments or overpayments, and in such
installments and on such terms and conditions as the Secretary finds
necessary to carry out the purposes of such grants.
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(e) The Secretary, at the request of a recipient of a grant under subsec-
tion (a), may reduce the amount of such grant by—

(1) the fair market value of any supplies (including vaccines and
other preventive agents) or equipment furnished the grant recipient,
and

(2) the amount of the pay, allowances, and travel expenses of any
officer or employee of the Government when detailed to the grant
recipient and the amount of any other costs incurred in connection
with detail of such officer or employee.  When the furnishing of such
supplies or equipment or the detail of such an officer or employee is
for the convenience of and at the request of such grant recipient and
for the purpose of carrying out a program with respect to which the
grant under subsection (a) is made.  The amount by which any such
grant is so reduced shall be available for payment by the Secretary of
the costs incurred in furnishing the supplies or equipment, or in de-
tailing the personnel, on which the reduction of such grant is based,
and such amount shall be deemed as part of the grant and shall be
deemed to have been paid to the grant recipient.
(f) (1) Each recipient of a grant under subsection (a) shall keep such

records as the Secretary shall by regulation prescribe, including records
which fully disclose the amount and disposition by such recipient of the
proceeds of such grant, the total cost of the undertaking in connection
with which such grant was made, and the amount of that portion of the
cost of the undertaking supplied by other sources, and such other records
as will facilitate an effective audit.

(2) The Secretary and the Comptroller General of the United
States, or any of their duly authorized representatives, shall have
access for the purpose of audit and examination to any books, docu-
ments, papers, and records of the recipient of grants under subsection
(a) that are pertinent to such grants.
(g) (1) Nothing in this section shall limit or otherwise restrict the use

of funds which are granted to a State or to an agency or a political sub-
division of a State under provisions of Federal law (other than this section)
and which are available for the conduct of preventive health service pro-
grams from being used on connection with programs assisted through
grants under subsection (a).

(2) Nothing in this section shall be construed to require any State
or any agency or political subdivision of a State to have a preventive
health service program which would require any person, who objects
to any treatment provided under such a program, to be treated or to
have any child or ward treated under such program.
(h) The Secretary shall include, as part of the report required by sec-

tion 1705, a report on the extent of the problems presented by the diseases
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and conditions referred to in subsection (j) on the amount of funds obli-
gated under grants under subsection (a) in the preceding fiscal year for
each of the programs listed in subsection (j); and on the effectiveness of
the activities assisted under grants under subsection (a) in controlling
such diseases and conditions.

(i) The Secretary may provide technical assistance to States, State
health authorities, and other public entities in connection with the opera-
tion of their preventive health service programs.

(j) (1) Except for grants for immunization programs the authoriza-
tion of appropriations for which are established in paragraph (2), for
grants under subsections (a) and (k)(1) for preventive health service pro-
grams to immunize without charge children, adolescents, and adults
against vaccine-preventable diseases, there are authorized to be appropri-
ated such sums as may be necessary for each of the fiscal years 1998
through 2002.  Not more than 10 percent to the total amount appropriated
under the preceding sentence for any fiscal year shall be available for
grants under subsection (k)(1) for such fiscal year.

(2) For grants under subsection (a) for preventive health service
programs for the provision without charge of immunizations with
vaccines approved for use, and recommended for routine use, after
October 1, 1997, there are authorized to be appropriated such sums as
may be necessary.
(k) (1) The Secretary may make grants to States, political subdivisions

of States, and other public and nonprofit private entities for—
(A) research into the prevention and control of diseases that

may be prevented through vaccination;
(B) demonstration projects for the prevention and control of

such diseases;
(C) public information and education programs for the pre-

vention and control of such diseases; and
(D) education, training, and clinical skills improvement ac-

tivities in the prevention and control of such diseases for health
professionals (including allied health personnel).
(2) The Secretary may make grants to States, political subdivi-

sions of States, and other public and nonprofit private entities for—
(A) research into the prevention and control of diseases and

conditions;
(B) demonstration projects for the prevention and control of

such diseases and conditions;
(C) public information and education programs for the pre-

vention and control of such diseases and conditions; and
(D) education, training, and clinical skills improvement ac-
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tivities in the prevention and control of such diseases and condi-
tions for health professionals (including allied health personnel).
(3) No grant may be made under this subsection unless an appli-

cation therefor is submitted to the Secretary in such form, at such
time, and containing such information as the Secretary may by regu-
lation prescribe.

(4) Subsections (d), (e), and (f) shall apply to grants under this
subsection in the same manner as such subsections apply to grants
under subsection (a).
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  Appendix B

Immunization Time-Line

1955 Poliomyelitis Vaccination Assistance Act
(President Eisenhower)

• Start of federal funding for immunization (primarily vaccine pur-
chase)

• Public Health Service begins to collect data on national immuniza-
tion rates (polio)

1962–1964 Vaccination Assistance Act  (President Kennedy)

• Adoption of Section 317 of the Public Health Service Act and cre-
ation of the National Immunization Program at CDC (1963)

• Federal funds targeted for vaccine purchase for polio, diphtheria,
pertussis, and tetanus (measles added to federal purchase plan in
1965)

• National data collection efforts expanded to include vaccine cover-
age rates for diphtheria, pertussis, tetanus, and measles (rates in-
creased from 68% in 1962 to mid to high 70% range by the end of
the decade)

• Major outbreak of rubella affecting pregnant women (1964—no
vaccine available)
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1966–1968 Partnership for Health Initiative (President Johnson)

• Part of broader effort to reduce growing number of federal cat-
egorical programs in health

• Section 317 program replaced with state block grants
• Disease reports decline in four key categories (measles, polio, per-

tussis, and diphtheria)
• Federal resources shifted away from state grants and measles vac-

cine to support purchase of rubella vaccine when license was ap-
proved (1969)

• Compulsory school laws adopted by half of the states

1970 New Section 317 authority restored (President Nixon)

• Reported measles cases increased sharply (1969–1971)
• Reports of insufficient state funds, personnel, and activity in im-

munization programs other than rubella
• Earlier block grant effort seen as weakening of federal effort, lead-

ing to disease outbreaks

1976–1978 National Childhood Immunization Initiative
(President Carter)

• Second measles outbreak in 1977
• New initiative stimulated by Mrs. Betty Bumpers, wife of Arkansas

Governor Dale Bumpers
• Federal commitment made to increase and maintain immunization

levels among school-aged children to 90% and above (coverage
rates reported as 95%)

• Growth occurred in federal grants for state immunization budgets
($5 million in 1976 to $35 million in 1979)

1986–1988 Continued Federal Support for State and Local Grantees
(President Reagan)

• Level of federal support remained stable but did not grow
• New vaccines added to immunization schedule
• Public health delivery system remained unchanged
• National Childhood Vaccine Injury Act (1986) adopted
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1991 Federal Request for State Immunization Action Plans
(President Bush)

• Measles epidemic in 1989–1991
• Announced federal goal of raising national immunization levels

among preschool children to 90% by year 2000
• Immunization Action Plans formulated by all states and 28 metro-

politan areas
• Federal grant funds authorized for direct delivery of immuniza-

tion services as well as vaccine purchase (new awards for state
grants tripled from $37.0 million in 1991 to $98.2 million in 1993)

1993–1995 Childhood Immunization Initiative (President Clinton)

• Major infusion of federal funds for service delivery and immuniza-
tion programs, including surveillance, assessment, and registry ac-
tivities (peak of $261 million in state and local awards in 1995)

• 90% coverage rate for most vaccines for preschool children
achieved by 1996

• Vaccines for Children Program adopted as amendment to Medic-
aid (1994), providing >$500 million in federal funds for vaccine
purchase and delivery

1996–1998 New Federal–State Partnerships in Health Care Services
(President Clinton)

• State Children’s Health Insurance Program (1997) adopted as a
major new block grant program for the states to ensure access to
health care services, including immunization services for uninsured
children (<18 years)

• Childhood immunization coverage rates reached record highs
• Influenza coverage for adults reached new high rates
• State immunization grants within Section 317 budget decreased

significantly
• States reported cutbacks in vaccine administration services, out-

reach programs, and data collection efforts

SOURCE: Adapted from Vivier, 1996.
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Overview of State Survey

In May 1999, the Institute of Medicine Committee on Immunization
Finance Policies and Practices commissioned a 50-state survey from Gary
L. Freed, Sarah J. Clark, and Anne Cowan at the Division of General
Pediatrics, University of Michigan.

The University of Michigan team conducted the survey via phone
and mail during the period May–October 1999 with the immunization
program managers and project directors in each of the 50 states and the
District of Columbia. The names of the program managers and project
directors were provided by CDC.

Each state project director was asked to designate a respondent who
could provide information regarding immunization policies and prac-
tices within the state.  The respondents were asked to identify other indi-
viduals within the state who could provide insights, experience, and data
describing how federal, state, and local funds are used to support immu-
nization efforts. These individuals included the state Medicaid director,
the chief fiscal officer for state health efforts, and the state director for
maternal and child health, among others. CDC also provided state-level
data, including copies of the state immunization grant awards and core
functions site visit data.

In separate, individual interviews, respondents were asked to address
a number of topics, including the major outreach campaigns in the 1990s;
the state’s response to CDC’s pockets-of-need approach; the structure of
the state health department and the relationship of the immunization
program within the department; the scope of child health services deliv-

Copyright © National Academy of Sciences. All rights reserved.



262 CALLING THE SHOTS

ered in health departments through the 1990s; immunization-related “hot
issues” with the state legislature; the experience with seeking funding for
immunization within the state; the current status of the state’s immuniza-
tion registry; the state’s role in assessing day care and school immuniza-
tion coverage levels; enforcement of immunization requirements; exemp-
tions, penalties, and sanctions in the school requirements; and state
mandates for insurance coverage of immunizations.

Responses were received from all 50 states. A summary of the survey
findings is scheduled for publication (forthcoming, American Journal of
Preventive Medicine, supplement, 19[3S], October 2000).
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Overview of Case Studies and Site Visits

This overview describes the purpose and the methodology of the
committee’s case studies and site visits. Information gathered through
these efforts is incorporated in the body of the report, often featured in the
boxes accompanying the text. A more detailed presentation of the find-
ings of the individual case studies and site visits is contained in a forth-
coming special issue of the American Journal of Preventive Medicine, (v. 19
[3S], October 2000) devoted to the research conducted in the development
of this report.

The committee undertook eight state or locality-specific case studies
in order to deepen the picture of local policy choices and performance of
immunization programs and spending over the past decade. The state
survey conducted for the committee by Dr. Gary Freed and associates
provides a comprehensive view of the significant programmatic features
and issues regarding immunization across the country (see Appendix D
for a brief description of this survey). The individual case studies were
designed to:

• trace program changes, development, and performance over time,
• collect detailed information on state- (and in the case of Los Angeles

and San Diego, county-) level spending for immunization-related
activities, and

• document the impact of federal policy directions and funding lev-
els on state programs over the past decade.
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The sampling of states and localities is far too small to be statistically
representative, and the findings of the case studies cannot be used by
themselves to make national generalizations, at least as regards state-
level program models and policy choices. Nevertheless, the case studies
and site visits allowed the committee to pursue questions about the imple-
mentation of national program and funding policies across an array of
states. They also gave committee members, staff, and consultants the
opportunity to communicate directly with state and local immunization
and health program managers in a sustained fashion on several occasions,
which provided much insight into the impact and importance of federal
policies.

The sites chosen were Maine; New Jersey; North Carolina; Alabama;
Michigan; Texas; Washington; and, in California, Los Angeles and San
Diego Counties. These states and counties were selected because they
vary demographically, and because their immunization policies and pro-
gram structures reflect distinctive choices that convey a sense of the
variety among all the states in immunization strategies, challenges, and
achievements. Table E-1 displays notable demographic statistics for these
states (California data are used for Los Angeles and San Diego Counties),
Table E-2 shows immunization-related public policies and programmatic
features; and Table E-3 displays Section 317, VFC, and state-source immu-
nization spending for 1995 and 1998.

The framework for developing profiles of individual states and the
data elements to be collected for all cases were designed by staff and
reviewed by the committee. A subcommittee to oversee the conduct of the
case studies was formed, and members of this subcommittee, as well as
members of the committee at large, participated in site visits and were
involved in both the written and oral presentation of findings to the rest
of the committee.

Four site visits were conducted to large metropolitan areas known to
have pockets of need and/or overall low immunization coverage rates:

• Detroit, Michigan;
• Newark, New Jersey;
• Houston, Texas; and
• Los Angeles and San Diego, California (a combined visit).

Interviews with and visits to operating programs included the fol-
lowing in each of the sites:

• county and municipal immunization program and health directors,
• managed care organizations serving Medicaid and SCHIP clients,
• persons using or developing immunization registries,
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• WIC clinics or coordinators,
• private-practice physicians, and
• managers and practitioners in federally qualified health care centers.

The information gathered during the site visits was incorporated into
each state’s case study.

The case study reports were developed through interviews with state
health department officials, including the immunization program directors,
Medicaid agency staff, budget analysts, and CDC public health advisors
to the state, among others. These interviews were, in most cases, coordi-
nated with the initial telephone interview conducted by the research team
for the state survey to minimize the imposition on the state respondent’s
time and avoid duplication. In addition to the interviews with key pro-
gram managers, the case study sites were asked to provide detailed infor-
mation on state spending from all revenue sources for immunization ac-
tivities for the period 1992 through 1998:

• federal grants,
• state revenues (in the case of Los Angeles and San Diego, county

revenues as well), and
• foundation grants.

Reconstruction of this historical information, broken out by category
of spending (e.g., personnel, contracts, aid to counties) was extraordinarily
difficult and labor-intensive for the state health departments, involving
the efforts of their own budget analysts and sometimes state budget office
staff. The cooperation the committee received from all of the studied states
in retrieving and reporting this information was extraordinary as well.
The detailed reports of spending on immunization activities comprise an
essential element of the information base used by the committee in devel-
oping its findings and recommendations.

Finally, the respective state grant applications to CDC for Section 317
funds for 1992, 1995, 1999, and 2000 were reviewed, providing another
source of information over time for the case studies.
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TABLE E-1 Demographic Characteristics of Case Study States

Birth Cohort Fiscal Capacity
Child Pop (% National Index

State (thousands)a Cohort) b Region (national rank)c

Maine 297 13,669 (.35) New England 111 (19)
New Jersey 1,987 113,279 (2.9) Mid-Atlantic 186 (1)
North Carolina 1,873 107,015 (2.8) South 92 (31)
Alabama 1,071 60,914 (1.6) South 68 (40)
Michigan 2,506 133,714 (3.4) Midwest 88 (33)
Texas 5,577 333,974 (8.6) South 62 (42)
Washington 1,455 78,190 (2.0) North West 114 (17)
California 8,952 524,840 (13.5) West 73 (38)
Los Angeles 2,518g 175,000
San Diego 45,000
National 69,528 3,880,894 100

aPopulation data from 1997.  Cited in Kids Count Data Book.  The Annie E. Casey Founda-
tion, 1999.
bCited in National Vital Statistics Reports, 1997.  47(18):April 29, 1999.
cState per capita income divided by number of poor children in state, 1995 data. Toby
Douglas and Kimura Flores, Urban Institute, March 1998.

TABLE E-2 State Program Characteristics

% in Medicaid
Managed SCHIP State Vaccine

State Carea FMAPb Programc Purchase

Maine 11 66% Mixed UPe

New Jersey 59 50% Mixed non-UP

North Carolina 69 63% Sep. plan UP

Alabama 71 69% Mixed non-UP
Michigan 68 54% Mixed Partial state purchase

(for uninsured)
Texas 25 62% Mixed Partial state purchase

(for uninsured)

Washington 91 52% Sep. plan UP
California 46 51% Mixed non-UP
Los Angeles
San Diego

a1998 Managed Care Enrollment, www.hcfa.gov/medicaid/mcstat98.htm.
bFMAP = Federal Medical Assistance Percentage, or federal matching rate for
Medicaid service expenditures, at www.hcfa.gov.medicaid.
cSCHIP Plan Activity Map, 4/24/2000, at www.hcfa.gov/init/chip-map.htm.
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% Children % Children % Non-White % Children
w/Medicaidd Uninsurede Births <100% FPLf

20 13 7 14
16 14 42 14
27 15 35 19
22 15 35 24
25 8 30 19
24 24 59 25
25 9 28 15
29 18 66 35

25 14 40 20

First $ Coverage 1998 Statewide 1998 Metro Area
Medicaid Vaccine Required for Immunization Immunization Rates
Admin. Fee Private Insurers Rates for Children ≤ FPLd

$5.00 No 89%
$11.50 in MCOf Yes 85% Newark: 71.4%
rates, passed thru
$13.71/1 dose;
double for > 2 No 84%
$8.00/dose No 84% Jefferson County: 90.5%
$7/injection; HMOs only 79% Detroit: 72%
$3/oral
$5.00 Yes for plans 75% Houston: 55%;

since 1/98; no Dallas: 69%
small employers

$5.00 No 81%
$7.50/dose Yes 78%

67%
73.5%

dPercentage data from 1996.  Cited in Kids Count Data Book. The Annie E. Casey Foundation,
1999.
eCited in Kids Count Data Book.  The Annie E. Casey Foundation, 1999.
fFPL = federal poverty level.
gPopulation data for Los Angeles County from U.S. Bureau of the Census, July 1, 1995.

dFPL = federal poverty level.
eUP = universal purchase.
fMCO = managed care organization.
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TABLE E-3 Section 317, VFC, and State Immunization Spending
(dollars in millions [dollar per birth cohort member])

Vaccine Purchase

317 DA 317 DA VFC DA VFC DA State State
1995 1998 1995 1998 Revs 1995 Revs 1998

Maine 0.682 1.883 1.26 1.592 included in infrastructure
($/birth cohort) [47.23 137.76 87.25 116.47]
New Jersey 1.673 1.916 2.654 3.259 0.02 0.02

[14.24 16.91 22.59 28.77 0.17 0.18]
North Carolina 1.985 3.154 4.129 10.92 7.875 10.737

[19.57 29.47 40.71 102.04 77.65 100.33]
Alabama 3.54 2.265 4.941 7.06 1 0.4

[58.09 37.18 81.08 115.9 16.41 6.57]
Michigan 4.987 10.463 9.071 12.742 3.911 0.101

[36.13 78.25 65.72 95.29 28.33 0.76]
Texas 6.476 9.098 28.023 34.524 19.863 13.731

[20.17 27.24 87.27 103.37 61.86 41.11]
Washington 2.512 3.266 3.106 6.008 3.534 7.082

[32.47 41.77 40.15 76.84 45.68 90.57]
California 6.987 9.241 51.319 72.555

[13.31 17.61 97.78 138.24]
Los Angeles 0.099

[0.57]
San Diego 0.05

[1.11]
National 96.304 135.562 247.692 399.974

[24.36 34.93 62.65 103.06]

NOTE: Los Angeles and San Diego include county as well as state spending. Texas includes
separate 317 grants to Houston and San Antonio.

SOURCES: CDC, National Immunization program data for 317 and VFC.  IOM case study
data for state and local immunization spending.  1994 and 1997 birth cohorts: National
Center for Health Statistics, Vital Health Statistics.
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Infrastructure

317 FA 317 FA VFC FA VFC FA State State
1995 1998 1995 1998 Revs 1995 Revs 1998

1.228 1.665 0.233 0.495 0.1 0.5
[85.04 121.81 16.13 34.28 $6.92 36.58]

2.502 4.071 1.692 1.505 0.482 0.94
[21.29 35.94 14.4 13.29 4.1 8.3]

5.765 4.14 0.334 0.375 1.639 1.482
[56.84 38.69 3.29 3.5 16.16 13.85]

2.97 3.194 0.387 0.439 0.6 0.6
[48.74 52.43 6.35 7.21 9.85 9.85]

6.376 6.2 2.453 1.435 0.647 4.046
[46.19 46.37 17.77 10.73 4.69 30.26]

8.58 13.925 0.965 2.07 16.251 8.779
[26.72 41.69 3.01 6.2 50.61 26.29]

4.52 3.231 0.285 0.87 0.352 0.423
[58.43 41.32 3.68 11.13 4.55 5.11]
23.427 18.312 1.205 1.974

[44.64 34.89 2.3 3.76]
0.426 2.308

[13.19]
1.992 3.374

[74.98]
195.405 186.149 23.288 29.475
[49.42 47.97 5.89 7.59]
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BOX E-1
Case Study Summary

The following authors prepared the eight case studies discussed in this report:

• Alabama—Roy Hogan, M.P.A., Consultant, Austin, Texas
• Maine—Kay Johnson, Ed.M., M.P.H., Johnson Group Consultants, Inc.,

Hinesburg, Vt.
• Michigan—Hanns Kuttner, M.A., School of Public Policy Studies, University

of Chicago
• New Jersey—Gerry Fairbrother, Ph.D., Associate Professor of Epidemiology

and Social Medicine, Montefiore Medical Center, New York City, and Paul Meissner,
M.S.P.H., and Alana Balaban, B.Sc., Division of  Epidemiology and Social Medicine,
Montefiore Medical Center, New York City

• North Carolina—Wilhelmine Miller, M.S., Ph.D., Program Officer, Institute
of Medicine

• Texas—Roy Hogan, M.P.A., Consultant, Austin, Texas
• Washington—Heather McPhillips, M.D., M.P.H., Department of Pediatrics,

University of Washington, and E. Russell Alexander, M.D., M.P.H., Professor
Emeritus, School of Public Health, University of Washington

• Comparison of Los Angeles and San Diego Counties, California—
Gerry Fairbrother, Ph.D., Associate Professor of Epidemiology and Social Medi-
cine, Montefiore Medical Center, New York City, and Elka Munizaga, Division of
Epidemiology and Social Medicine, Montefiore Medical Center, New York City

The case studies are available on line at www.books.nap.edu/catalog/
9836.html.

A summary article of the case study findings appears in the American Journal
of Preventive Medicine (Fairbrother et al., forthcoming).
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  Appendix F

Annual Section 317 Awards to States,
1995–1999
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  Appendix G

State Immunization Requirements for
School Children

Minimum Doses Required

State Kindergartena Middle Schoolb New or Planned Requirementsc

AL 4 DTP Td booster (10 yr)
2 M, 1 MR
3 Polio

AK 4 DTP
2 M, 1 R
3 Polio

AZ 4 DTP Phase in 3 Hep B and 2 MMR for K–12
2 MMR by 2005
3 Polio
3 Hep B

AR 4 DTP In process of requiring mumps and
2 Med, 1 R Hep B for K, 7th, and transfer
3 Polio students, and Varicella for K

CA 4 DTP 2 Me Varicella and Hep A have been
2 M, 1 MR 3 Hep B proposed in the legislature
3 Polio
3 Hep B

CO 4 DTP 2 MMR Effective July 1, 2000, for K, ≥4 DTP,
1 MMR 3 Hep B ≥3 Polio, 2 MMR, 1 Varicella
3 Polio
3 Hep B

continued
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Minimum Doses Required

State Kindergartena Middle Schoolb New or Planned Requirementsc

continued

CT 4 DTP 2 Me Proposed law for Varicella (6th–7th
1 MMR graders and all born after 1/1/97
3 Polio without proof of immunity)
3 Hep B

DE 4 DTP Varicella will become a requirement
2 MMR in 2000
3 Polio

DC 4 DTP 2 MMR
2 MMR 1 Varicella
3 Polio
3 Hep B
1 Varicella

FL 4 DTP 2 M, 1 MR
2 M, 1 MR 3 Hep B
3 Polio
3 Hep B

GA 3 DTP 2 MMR
1 MMR
3 Polio
3 Hep B

HI 4 DTP
2 M, 1 MR
3 Polio
3 Hep B

ID 4 DT
1 MMR
3 Polio
3 Hep B

IL 4 DTP Td booster (10 yr)
2 M, 1 MR 3 Hep B (5th)
3 Polio

IN 4 DTP 2 Me
2 M, 1 MR
3 Polio
3 Hep B

IA 3 DTP
2 MeR
3 Polio
3 Hep B

KS 4 DTP
2 MMR
3 Polio

KY 4 DTP Td booster (10 yr)
2 M, 1 MR 2 Me
3 Polio
3 Hep B
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LA 4 DTP Effective fall 2003, Varicella
2 M, 1 MR
3 Polio
3 Hep B

ME 4 DTP
2 MMR
3 Polio

MD 4 DTP
2 M, 1 MR
3 Polio

MA 5 DTP Td booster
2 M, 1 MR 2 Me
4 Polio 3 Hep B
3 Hep B 1 Varicella
1 Varicella

MI 4 DTP Td booster (10 yr) Effective 2000, 3 Hep B for new school
2 M, 1 MR entries; effective January 1, 2002,
3 Polio Varicella for K–12

MN 4 DTP Td booster Effective 2000, 3 Hep B for K;
1 MMR 2 MMR effective 2001, 3 Hep B for 7th
3 Polio

MS 4 DTP
2 M, 1 MR
3 Polio

MO 4 DTP
2 M, 1 MR
3 Polio
3 Hep B

MT 4 DTP 2 MMR
2 MMR
3 Polio

NE 3 DTP 2 MMR Effective July 1, 2000, 3 Hep B for 7th
2 MMR
3 Polio
3 Hep B

NV 4 DTP
2 MMR
3 Polio

NH 4 DTP Td booster (10 yr)
1 MMR 2 Me
3 Polio
3 Hep B

NJ 4 DTP Immunization program plans to
2 M, 1 MR propose Hep B
3 Polio

Minimum Doses Required

State Kindergartena Middle Schoolb New or Planned Requirementsc

continued
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NM 4 DTP 3 Hep B Effective September 1, 2002, 3 Hep B
2 M, 1 MR for K and new entries
3 Polio

NY 3 D Pending legislation for Varicella and
(NYC: 4 DTP) adolescent Hep B
2 M, 1 MR
3 Polio
3 Hep B

NC 4 DTP
2 M, 1 MR
3 Polio
3 Hep B

ND 4 DTP
2 MMR
3 Polio

OH 4 DTP 2 MMR
2 MMR
3 Polio
3 Hep B

OK 4 DTP 3 Hep B
2 MMR 2 Hep A
3 Polio
3 Hep B
2 Hep A
1 Varicella

OR 4 DT Effective 2000 for adolescents,
2 M, 1 MR 2 Measles, 3 Hep B, Varicella;
3 Polio effective 2000 for K, Varicella
3 Hep B

PA 4 DT (Philadelphia: Effective 2000 K–12, 2 Measles
2 M, 1 MR 3 Hep B)
3 Polio
3 Hep B

RI 4 DTP Td booster (7th) Effective August 1, 2000, 3 Hep B
2 M, 1 MR for 7th, 1 Varicella, with phase-in of
3 Polio Hep B and Varicella completed for all
3 Hep B grades by August 1, 2005; in August
1 Varicella 2001, 2 M required K–12

SC 3 DTP 3 Hep B
2 M, 1 MR
3 Polio
3 Hep B

SD 4 DTP
2 MMR
3 Polio

Minimum Doses Required

State Kindergartena Middle Schoolb New or Planned Requirementsc

continued
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TN 4 DTP 2 MMR
2 MMR
3 Polio
3 Hep B

TX 4 DT Td booster (10 yr) Effective fall 2000 for K, 1 Varicella;
2 M, 1 MR 3 Hep B, 1 Varicella for 7th
3 Polio
3 Hep B

UT 4 DTP
2 M, 1 MR
3 Polio
3 Hep B

VT 3 DTP 3 Hep B
2 Me, 1 R
3 Polio

VA 3 DTP 2 Me
2 M, 1 MR
3 Polio
3 Hep B

WA 4 DTP 2 Me
1 MMR
3 Polio
3 Hep B

WV 3 DTP
2 Me, 1 R
3 Polio

WI 4 DTP 3 Hep B
2 MMR
4 Polio
3 Hep B

WY 4 DTP 2 MMR
2 MMR 3 Hep B
4 Polio
3 Hep B

aIncludes any requirements that begin in kindergarten (K), including those applicable to
new entrants, K–12, and K–1.
bOnly those requirements that specifically begin in middle school (e.g., 6th–8th grades).
c May not be a comprehensive listing.
dMe = Measles.

SOURCE: Freed et al., 1999.

Minimum Doses Required

State Kindergartena Middle Schoolb New or Planned Requirementsc
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  Appendix H

Committee and Staff Biographies

BERNARD GUYER, M.D., M.P.H. (Chair), is chairman of the Depart-
ment of Population and Family Health Sciences in the Johns Hopkins
School of Hygiene and Public Health. He also holds joint appointments in
Pediatrics in the Johns Hopkins School of Medicine and in International
Health in the Vaccines Sciences Program. Dr. Guyer previously served as
the director of the Division of Family Health Services for the Massachu-
setts Department of Public Health (1979–1986) and was also a Centers for
Disease Control and Prevention (CDC) medical epidemiologist assigned
to Cameroon, Africa (1974–1977). He is a member of the Institute of Medi-
cine and has served on several IOM committees, including the IOM Com-
mittee on Injury Prevention and Control (1997–1998), the Committee on a
Maternal and Child Health Perspective on Health Care Reform (1991–
1993), the Quality Initiative Coordinating Committee, and the Committee
to Study Outreach for Prenatal Care (1986–1988). He is a former member
of the IOM-National Research Council Board on Children, Youth, and
Families (1993–1997). He is the coeditor (with H. Grason) of the text Assess-
ing and Developing Primary Care for Children: Reforms in Health Systems
(National Center for Education in Maternal and Child Health, 1995).

DAVID R. SMITH, M.D. (Vice-Chair), was appointed President of the
Texas Tech University Health Sciences Center in 1996, following a 5-year
term as Commissioner of the Texas Department of Health. He previously
served as senior vice president of Parkland Memorial Hospital in Dallas
and chief executive officer and medical director of Parkland’s Commu-
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nity Oriented Primary Care Program. He has been a member of the U.S.
Department of Health and Human Services’ National Vaccine Advisory
Committee and the U.S. Environmental Protection Agency’s Good Neigh-
bor Environmental Board. Dr. Smith also serves in a national leadership
conference organized by the Surgeon General to find solutions that will
eliminate racial and ethnic disparities in six health areas by the year 2010.
He is a pediatrician, former president of the Association of State and
Territorial Health Officers, and a past member of the National Vaccine
Advisory Committee. Dr. Smith has been a member of two previous IOM
committees: the Committee on the Health and Adjustment of Immigrant
Children and Families (1996–1998) and the Committee to Study Outreach
for Prenatal Care (1984–1986).

E. RUSSELL ALEXANDER, M.D., is a pediatrician who recently retired
as Chief of Epidemiology with the Seattle-King County Health Depart-
ment (1990–1998). He previously served in CDC’s Division of Sexually
Transmitted Diseases (1983–1989) and was an epidemic intelligence ser-
vice officer for CDC in 1955–1957 and 1959–1960. Dr. Alexander is also
professor emeritus, having served as professor and chair of the Depart-
ment of Epidemiology and International Health for the University of
Washington School of Public Health (1969–1979 and 1990–1998). He was
professor of pediatrics at the University of Arizona 1979–1983. He serves
on the IOM Vaccine Safety Forum (1994–present) and was a member of
the IOM Vaccine Safety Committee (1992–1994) and the IOM Committee
on Human Health Hazards of Antibiotics in Animal Feed (1979–1980).

GORDON BERLIN, M.A., has worked since 1990 with the Manpower
Demonstration Research Corporation (a social policy research and demon-
stration intermediary that develops and manages large-scale, multisite
demonstration projects designed to test new social policies in the areas of
work, training, income support, and social services for at-risk popula-
tions). He also was the founding executive director of the Social Research
and Demonstration Corporation, a sister organization operating in
Canada. In addition to his responsibility for corporate strategic planning
and project management, Mr. Berlin oversees all of the corporation’s
evaluation and demonstration projects concerned with state welfare-to-
work programs and work incentive projects for the working poor. Previ-
ously he was the executive deputy administrator for management, budget,
and policy for the New York City Human Resources Administration.
Mr. Berlin has also served as program officer and deputy director of the
Urban Poverty Program of the Ford Foundation. He was previously a
member of the NRC Panel on High-Risk Youth (1992–1993).
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STEVE BLACK, M.D., is codirector of the Kaiser Pediatric Vaccine Study
Center in Oakland, California. The Center was established in 1984 for the
prelicensure and postlicensure evaluation of adult and pediatric vaccine
safety, immunogenicity, efficacy, and cost-effectiveness. Dr. Black is also
a pediatric infectious disease specialist at the Kaiser Permanente Medical
Center in Oakland. In addition, he is an associate clinical professor of
pediatrics at the University of California, San Francisco. Dr. Black is a
member of the Pediatric Infectious Disease Society, the European Society
for Pediatric Infectious Disease, and the Society for Pediatric Research. He
is a fellow of the Infectious Disease Society of America and a member of
the European Society for Pediatric Research. Dr. Black received a B.S.
degree in biochemistry and molecular biology and a B.A. degree in chem-
istry from the University of California, Santa Barbara, as well as a medical
degree from the University of California, San Diego. He completed a
fellowship in pediatric infectious disease at the University of California,
San Francisco. Dr. Black has authored or coauthored more than 30 articles
on vaccine issues, including pre- and post-licensure evaluations of combi-
nation vaccines.

SHEILA BURKE, M.P.A, R.N., F.A.A.N., is the executive dean and a
lecturer in public policy at the John F. Kennedy School of Government at
Harvard University. She served as the chief of staff to former Senate
Majority Leader Bob Dole (1986–1996), and was also elected to serve as
Secretary of the Senate in 1995. Ms. Burke served as deputy chief of staff
to the Senate Majority Leader (1985–1986), and was a professional staff
member of the Senate Finance Committee (1979–1980) and deputy staff
director of the Senate Finance Committee (1981–1985). She is a member of
the board of the Center for Health Care Strategies, Inc. in Princeton, NJ;
the Kaiser Commission on the Future of Medicaid; and the national advi-
sory committee for the Robert Wood Johnson Foundation’s Covering Kids
initiative. Ms. Burke is a member of the IOM-NRC Board on Children,
Youth, and Families (1998–present). She is also a member of the Boards of
Trustees of Marymount University and the University of San Francisco.

BARBARA DeBUONO, M.D., M.P.H., is a public health consultant in
New York City. She served as commissioner of health for New York State
(1995–1998) and was subsequently appointed as chief executive of the
New York Presbyterian Healthcare Network and executive vice president
of the New York Presbyterian Healthcare System until December 1999.
Prior to joining the New York State Department of Health, Dr. DeBuono
was director of health for the State of Rhode Island (1991–1995), also
serving as a medical and state epidemiologist and medical director in that
state (1986–1991). She has previously served on the medical and public
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health school faculties of Brown University Medical School and the State
University of New York in Albany. In her role as Commissioner of Health,
Dr. DeBuono shaped New York State’s comprehensive Medicaid Man-
aged Care program, with particular emphasis on quality improvement in
managed care and primary care access.

GORDON H. DeFRIESE, Ph.D., is professor of social medicine, epidemi-
ology, and health policy and administration at the University of North
Carolina at Chapel Hill. For the past 25 years, he has also held an appoint-
ment as Director of the Cecil G. Sheps Center for Health Services Research
at the university. He is a member of the Global Advisory Group on Health
Systems Research of the World Health Organization in Geneva, past presi-
dent of the Association for Health Services Research and the Foundation
for Health Services Research, and a fellow of the New York Academy of
Medicine. Since 1994 he has served as president and CEO of the North
Carolina Institute of Medicine. Dr. DeFriese is a past president and distin-
guished fellow of the Association for Health Services Research. He was
also the editor (1983–1996, now editor emeritus) of the journal Health
Services Research. He is a founder of the Partnership for Prevention, a
coalition of private-sector business and industry organizations, voluntary
health organizations, and state and federal public health agencies based
in Washington, D.C., that have joined together to work toward the eleva-
tion of disease prevention among the nation’s health policy priorities.
Dr. DeFriese is a member of IOM and has served on the IOM Committee
on Maintaining Privacy and Security in Healthcare Applications of the
National Information Infrastructure (1995–1997) and the Forum on Emerg-
ing Infections (1996–1999).

R. GORDON DOUGLAS, Jr., M.D., is former president, Merck Vaccine
Division, Merck Co. Inc. (from which he retired in May 1999). In that
position, he was responsible primarily for the research, development, and
manufacturing and marketing of Merck’s vaccine products. Prior to join-
ing Merck in 1989, Dr. Douglas had a distinguished career as a physician
and academician, specializing in infectious diseases. From 1982 to 1990,
he was professor of medicine and chairman, Department of Medicine,
Cornell University Medical College and physician-in-chief, The New York
Hospital. He also served as head of the Infectious Disease Unit at the
University of Rochester School of Medicine. Dr. Douglas is a graduate of
Princeton University and Cornell University Medical College. He received
his medical staff training at The New York Hospital and Johns Hopkins
Hospital. He is a member of IOM, the Association of American Physicians,
the Infectious Diseases Society of America, and numerous other organiza-
tions, and has served on the National Vaccine Advisory Committee.
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WALTER FAGGETT, M.D., is a pediatric consultant in the Washington,
D.C., area and chairs the pediatric section of the National Medical Associa-
tion. He also serves as NMA’s liaison to the Advisory Committee on
Immunization Practices. He has extensive experience in working with
managed care organizations that serve disadvantaged families. He recently
served as medical director for Grady Health Care, Inc. in Atlanta; medical
director for Omnicare HMO in Memphis, Tennessee; and assistant medi-
cal director and pediatrician for Medlink Hospital’s Primary Care Center
in Washington, D.C. He is a retired United States Army colonel, having
served 21 years.

SAMUEL L. KATZ, M.D., is chairman of the Board of the Burroughs
Wellcome Fund and Wilburt C. Davison Professor and chairman emeritus
of pediatrics at Duke University Medical Center. For 22 years (ending in
1990), Dr. Katz was chairman of the Department of Pediatrics at Duke
University School of Medicine. His career has been devoted to infectious
disease research, focusing principally on vaccine research and develop-
ment. Dr. Katz’s research included an extensive collaborative effort with
Nobel Laureate John F. Enders, during which they developed the attenu-
ated measles virus vaccine now used throughout the world. Dr. Katz has
chaired the Committee on Infectious Diseases of the American Academy
of Pediatrics (the Redbook Committee), CDC’s Advisory Committee on
Immunization Practices, and several World Health Organization and
Children’s Vaccine Initiative panels on vaccines and human immuno-
deficiency virus infections. He has been president of the American Pediat-
ric Society and of the Association of Medical School Pediatric Department
Chairmen. He is coeditor (with A. Gershon and P. Hotez) of a textbook
(now in its 10th edition) on infectious diseases. Dr. Katz is a member of
IOM and serves on the IOM Committee on Establishing Vaccine Develop-
ment Priorities for the United States (1995–1999). He has been a member
of many other IOM committees, including the Forum on Emerging Infec-
tions (1996–1999), the Committee on Child Health in the Former Yugoslavia
(1995), the Committee for the Children’s Vaccine Initiative—Continuing
Activities (1995), the Committee for a Study of Public/Private Sector
Relations in Vaccine Innovation (1985), and the Committee on Issues and
Priorities for New Vaccine Development (1982–1986). Currently he co-
chairs, with Dr. Louis Sullivan, the Vaccine Initiative of the Infectious
Diseases Society of America and the Pediatric Infectious Diseases Society.

SARA ROSENBAUM, J.D., is director of the Center for Health Services
Research and Policy and professor in the Department of Health Services
Management and Policy in the School of Public Health and Health Ser-
vices at The George Washington University. She also holds appointments
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in the Schools of Law and Medicine and Health Sciences. Ms. Rosenbaum
has worked extensively in the areas of health law for the poor, health care
financing and managed care, and maternal and child health. During 1993
and 1994, she worked with the White House Domestic Policy Council and
the U.S. Department of Health and Human Services, directing the legisla-
tive drafting of the Health Security Act for the President. She has served
on policy advisory boards for the Congressional Office of Technology
Assessment, the U.S. Public Health Service, and the Health Care Financing
Administration. She also holds positions on technical and expert advisory
boards including the Committee on Performance Measures of the National
Committee on Quality Assurance (NCQA), and since 1992 has served as
the public member of the American Board of Pediatrics. She has co-
authored (with R. Rosenblatt and S. Law) Law and the American Health Care
System. Prior to joining the Center, Ms. Rosenbaum was on the staff of the
Children’s Defense Fund, where she served as director of both the Health
Division and the Department of Programs and Policy.

CATHY SCHOEN, M.A., joined The Commonwealth Fund in September
1995 as director of research and evaluation. Prior to joining the Fund, she
was director of special projects at the University of Massachusetts Labor
Relations and Research Center. She also serves as program director of the
Fund’s Health Care Coverage and Quality Program, a policy and research
grant program established to help inform national and state health insur-
ance and delivery system policy decisions. During the 1980s, Ms. Schoen
directed the Service Employees International Union’s Research and Policy
Department in Washington, D.C. She went to SEIU after serving as a
member of President Carter’s national health insurance task force, where
she was responsible for national reform issues and research and policy
related to Medicaid and ambulatory care payment policies. She also
served as a senior health advisor during the 1988 presidential campaign.
Prior to her federal government service, she was a research associate at
the Brookings Institution. She is the author and coauthor of many publi-
cations on health care coverage and quality issues.

JANE E. SISK, Ph.D., is professor of health policy, Mount Sinai School of
Medicine, New York. Her current research is focusing on the cost-
effectiveness of health care interventions, including pneumococcal vacci-
nation for elderly people, implementation of evidence-based guidelines,
and evaluation of Medicaid managed care. Before coming to Mount Sinai
in 1999, Dr. Sisk was professor of public health, Columbia University
School of Public Health, where she developed and directed the Master’s
Program in Effectiveness and Outcome Research. She previously directed
health policy projects at the Congressional Office of Technology Assess-
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ment, where she was a senior associate and project director in the Health
Program. Her reports addressed such topics as information for consumers
on the quality of medical care, Medicare payment for physician services,
and the cost-effectiveness of preventive services. Dr. Sisk is currently a
member of the IOM/NRC National Cancer Policy Board (2000). She has
previously served on IOM’s Committee on Evaluating Telemedicine:
Clinical, Economic, and Policy Issues (1995–1996); the Committee on the
Children’s Vaccine Initiative (1992–1993); the Committee to Advise the
National Library of Medicine on Information Center Services (1990–1991);
the Committee on Public/Private Sector Relations in Vaccine Innovation
(1985); and the Committee on Issues and Priorities for New Vaccine Devel-
opment (1982–1986). Dr. Sisk received a Ph.D. in economics from McGill
University and a B.A. with honors in international relations from Brown
University, where she graduated Phi Beta Kappa and magna cum laude.
She is an elected fellow in the Association for Health Service Research.

BARBARA WOLFE, Ph.D., is director of the Institute for Research on
Poverty and professor of economics, public affairs, and preventive medi-
cine, University of Wisconsin-Madison. She teaches courses in health eco-
nomics and public economics, and is the coauthor of Succeeding Genera-
tions: On the Effects of Investments in Children. She has been a Fellow at the
Netherlands Institute for Advanced Study, a Research Associate for the
National Bureau of Economics Research, a member of IOM’s Board on
International Health, and a scholar at the Russell Sage Foundation.
Dr. Wolfe received a Ph.D. and M.A. in economics at the University of
Pennsylvania, and a B.A. in economics at Cornell University.

STAFF

ROSEMARY CHALK is study director for the IOM Committee on Immu-
nization Finance Policies and Practices. She has served as a study director
or senior program officer for several projects within both IOM and NRC
since 1986, including studies on family violence, child abuse and neglect,
research ethics, and education finance. Prior to that time she was a con-
sultant for science and society research projects in Cambridge, Massachu-
setts. She was program head of the Committee on Scientific Freedom and
Responsibility of the American Association for the Advancement of Science,
1976–1986. Ms. Chalk has a B.A. in foreign affairs from the University of
Cincinnati.

TRACY McKAY is a senior program assistant in the IOM Division of
Health Care Services. She has worked on several projects, including the
National Roundtable on Health Care Quality; Children, Health Insurance
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and Access to Care; Quality of Health Care in America; and a study on
non-heart-beating organ donors. She is currently providing assistance for
the National Quality Report on Health Care Delivery and a new project
on the health consequences of being uninsured in America. Ms. McKay
received her B.A. in sociology from Vassar College in May 1996.

SUZANNE MILLER is a senior program assistant in the IOM Division of
Health Care Services. She graduated with a B.A. in history and biology
from Harvard College in 1999 and will begin studies at the Harvard
Medical School in fall 2000.

WILHELMINE MILLER, M.S., Ph.D., is a senior program officer in the
Division of Health Care Services. Prior to joining IOM, Dr. Miller was an
adjunct professor of philosophy at Georgetown University and Trinity
College, teaching political philosophy, ethics, and public policy. She
received her doctorate in philosophy from Georgetown, with studies and
research in bioethics and issues of social justice. In 1994–1995, Dr. Miller
was a consultant to the President’s Advisory Committee on Human
Radiation Experiments, evaluating the implementation of current protec-
tions for federal human research subjects by federal agencies. Dr. Miller
was a program analyst in the Department of Health and Human Services
for 14 years, responsible for policy development and regulatory review in
areas including hospital and HMO payment, prescription drug benefits,
and child health. Her M.S. from Harvard University is in health policy
and management.
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Index

A

Adult vaccination, 177
coverage levels, 4, 29, 69, 87, 217–

220
current schedule, 21, 55
disparities in coverage, 4, 69–70,

218
federal government, 205, 219
high-risk populations, 4, 29, 87,

205, 218–219
immunization program needs, 2,

15, 195, 205, 219–220, 224
insurance coverage, 72, 77, 87, 89,

144–145, 219
Medicaid coverage, 83–84, 87–89
Medicare coverage, 86
Medicare spending, 8, 94–196
Section 317 program for, 90, 219

Adverse reactions, 60
Advisory Committee on

Immunization Practices
(ACIP), 14, 15, 21, 23, 55, 57,
64, 71, 74, 77, 78, 106, 125, 157,
205, 224

implementation of

recommendations, 78–79, 98–
99, 201

recommendations for adult
vaccination, 89

Aid to Families with Dependent
Children, 35

Alabama, 50, 201
Alaska, 37, 78, 106, 218
American Academy of Family

Physicians, 23, 57
American Academy of Pediatrics, 23,

24, 51, 55, 57, 74, 125
American Association of Health Plans,

51
American Medical Association, 57
American Samoa, 27
Antibiotic resistance, 59
Arizona, 218
Arkansas, 67
Assessment, assurance, and policy

development
government role, 11, 103
national immunization strategy,

2, 39–43
private-sector role, 104
See also Infrastructure, public health
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Assessment and feedback
intervention, 42, 134–135, 139,
179

Association of Maternal and Child
Health Programs, 51

Association of State and Territorial
Health Officers, 51

Autism, 125–126

B

Belau, 27
Birth rate, 4, 19
Bush administration, 35–36

C

California, 83, 115, 147, 201
See also Los Angeles, San Diego

Capitated payments, 62, 63, 67, 83, 85,
147

Carryover of funds, 51, 180–183, 191
n.6, 192 n.14, 203

Carter administration, 35
Case studies, 51, 263–270

See also specific site
Centers for Disease Control and

Prevention, 2, 5, 8, 26, 64, 79,
113, 119, 125, 168, 175

adult vaccination role, 6, 33, 193,
217, 220

control of disease outbreaks, 35–
36, 105–106

global polio eradication initiative,
183

grant administration, 27–28, 160–
161, 203, 208, 215

immunization project grants, 27–
28

immunization surveillance
initiatives, 116, 117, 157, 184

incentive grants, 180, 210
infrastructure grants, 10, 90, 202
monitoring of disease reports by,

107
pockets-of-need strategy, 178–180,

192 nn.12–13

in projecting vaccine purchase
needs, 14–15, 195, 223–224

provider definitions, 141 n.9
responsibilities, 91, 177
in Section 317 reauthorization,

214, 226
special population studies, 147
in state immunization programs,

6, 33, 160–161, 163, 165, 196,
216–217

state match requirements, 212–213
See also Section 317 program

Chicago, Illinois, 27, 30, 35, 67, 69
Child care centers, 133
Client-held medical records, 138
Clinical Assessment Software

Application, 110, 113–114, 115,
157, 191 n.5

Clinics, public health, 8, 129–130
client trends, 166
educational intervention in, 137
historical role in immunization,

40, 142–143
immunization costs billed to

client insurance carrier by, 94–
95

limitations on free vaccination in,
97–98

referrals from managed care
settings to, 62–63, 129–130,
166–168

role of, 40–41, 62, 99–100, 166
Section 317 spending by local

health departments, 153
Clinton administration, 35, 117
College student immunizations, 55,

106
Community Health Network, 113
Community/Migrant Health Centers

grants, 196
Congressional action, 176–177

recommendations for, 2, 195, 224,
225–226

Connecticut, 201
Cost of vaccine delivery

components, 21–24, 41, 42, 71, 100
n.1
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to disadvantaged populations, 216
to final 10 percent of population,

47–50
full immunization, 94
local determinants of, 50
Medicaid coverage, 64, 78
Medicare reimbursement, 24, 86–

87
obstacles to monitoring, 24–25,

122, 148
reimbursement issues, 63
VFC spending, 78

Cost of vaccines
client out-of-pocket costs as

barrier to immunization, 129–
130

determinants of, 100 n.1
full immunization, 21, 57, 94
influenza, 21, 89, 205
Medicaid coverage, 78
pneumococcal, 21, 89, 205, 227 n.4
public-sector discount, 21
trends, 57, 92

Council of State and Territorial
Epidemiologists, 107

Coverage levels
1996 goals, 165
access to services as factor in, 133
accomplishments of national

immunization program, 66
accountability issues, 150, 151
adult immunization, 4, 29, 69, 87,

217–220
among immigrant populations,

59–60
CDC pockets-of-need strategy,

178–180
challenges to improving, 4, 32,

146–148
client awareness intervention to

improve, 136–138
cost determinants, 50
cost of achieving current levels,

19–29
current child levels, 19

current inadequacy, 3–4, 67–70
data sources, 110
disparities in adult vaccination,

69–70, 87, 218
disparities in childhood

vaccination, 4, 29–31, 67–69
expanding access to services to

improve, 129–133
extent of insurance coverage and,

74, 76–77, 144–146
focus on 2-year-olds, 19–21
goals, 1, 4
impact of budget reductions, 185
improving, 47
measurement methodologies,

110–115
in metropolitan areas, 4, 29–31
needs and performance measures,

17, 123, 146, 210, 226–227
NVAC recommendations to

improve, 145
perceived acceptable levels, 108–

109
potential scope of federal

programs, 81–83
private-sector immunization

delivery and, 9, 151
as private-sector performance

measure, 146
provider-based interventions to

improve, 133–136
reducing client costs to improve,

129–130
risk of outbreaks, 3, 34–36
role of national immunization

system, 6, 43–46, 47
role of registries in documenting,

116–117
role of registries in improving,

117
strategies to improve, 47, 128–129,

138–139, 151, 154
system-level interventions to

improve, 139–140
variation by state, 60, 67
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D

Dallas County, Texas, 67
Delaware, 116
Development of new vaccines, 46–47

safety testing, 126
Diphtheria

surveillance, 107
vaccine, 55, 56, 66, 76–77

Disadvantaged populations, 177
cost of immunization, 216
disparities in coverage levels, 4,

29, 67–69
federal vaccine purchases for, 26,

38
health behavior, 216
monitoring coverage levels

among, 63, 109, 113, 147
service delivery strategies, 178–

180
service delivery trends, 188–189
state responsibilities, 11
targeted service delivery, 47–50,

216–217
See also Pockets of need;

Vulnerable groups
Disease control and prevention

component activities, 105–107
disease report investigations, 107–

108
government role, 65, 105–106
historical accomplishments, 18–19
impact of budget reductions, 183–

184
monitoring of disease reports,

107, 108
outbreak risk, 3, 34–36, 50, 108–

110
preventable mortality, 1, 4–5, 18,

29, 34, 35, 105
public health laboratory role, 107–

108
use of sentinels, 105
See also Monitoring of

immunization status
District of Columbia, 27, 93, 96
Drug resistant organisms, 59

E

Educational interventions
difficulties in, in current

environment, 190
to increase community demand

for vaccination, 136–137
by local health departments, 153–

154
private sector support for, 173
with providers, 135–136

Employee Retirement Income Security
Act (ERISA), 75, 78, 101 nn.3–5,
145

Extra-immunization, 110

F

Federal aid to states
for adult vaccination, 15, 205,

219
budgetary cycles, 16, 182, 203, 207
current spending, 26, 194–196
distribution among states, 208
finance practices, 177–183
grant reporting requirements, 16,

207
inadequacies in, 41–43, 142, 174,

187–188, 189
incentive grants, 91, 111, 177, 180,

208, 210–211
infrastructure support, 2, 9–10,

157–161, 176–178, 182, 189, 200,
207

instability in, 9–10, 32, 220–221
interaction of federal

immunization efforts, 38
local health department

operations, 152–153, 154–156
policy issues, 5–6, 33, 193
potential coverage of

immunization programs, 81–83
purpose, 7–8, 11, 38–39, 175–176,

215
recommendations for formula

approach, 2, 16–17, 208–215,
225–226
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recommendations for
infrastructure support, 2, 15–
16, 224–225

for vaccine purchases, 8, 163, 177–
178, 194–196, 200–201, 205

See also specific program
Federal–state partnership

accomplishments of, 3, 34, 66
basis for, 7–8
federal role, 38–39
goals for, 2
historical development, 39–40
information collection and

management, 108
for infrastructure support, 108,

188
lack of strategic plan for, 5, 10,

32–33
Florida, 201
Formula for federal grants

base grant, 208
incentive awards in, 210–211
methodology, 213–215, 216
population factors, 209, 216
rationale, 208
recommendations for, 2, 16–17,

225–226
state capacity and need
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