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Shaping the Future for Health

“Knowing is not enough; we must apply. 
Willing is not enough; we must do.” 

—Goethe
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1

ABSTRACT

The public–private partnership that has formed the foundation for purchas-
ing and distributing vaccines in the United States over the past 50 years is show-
ing signs of erosion. The existing national immunization system has performed
well in achieving high levels of immunization for children. But difficult new chal-
lenges have emerged, including a growing number of recommended vaccines,
higher prices associated with new vaccines, persistent disparities in immunization
levels, low levels of immunization for adults with chronic illness, the growing
burden of immunization on clinicians, recent shortages in the supply of vaccines,
and the increasing investment required to license and produce new vaccines.

In addition, the vaccine supply system has undergone radical change. More
than 25 companies produced vaccines for the U.S. market in the last 30 years; yet
today only 5 companies produce all vaccines recommended for routine use by
children and adults. Government purchases now account for more than half of
the vaccine market. Government vaccine expenditures are growing rapidly; fund-
ing for the Vaccines for Children entitlement program jumped from $500 million
to $1 billion between 2000 and 2002 with the addition of new vaccine products to
the recommended childhood schedule.

In diagnosing the problems facing the vaccine financing system, the Insti-
tute of Medicine’s Committee on the Evaluation of Vaccine Purchase Financing
in the United States recognized that a strong relationship exists between the sys-
tem for purchasing and administering vaccines and the stability and growth of
the U.S. vaccine supply industry. Although vaccines represent important tools
for disease prevention and have significant social value, they frequently generate

Executive Summary
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2 FINANCING VACCINES IN THE 21ST CENTURY

lower revenues than drugs and other health care services, and provide a less at-
tractive opportunity for private investment in the pharmaceutical industry. To
resolve these tensions, the committee recommends strategic reforms that balance
public health goals with the need to provide industry a rate of return that is
adequate to supply current products and also develop new vaccines. The
committee’s principal recommendation is the replacement of existing government
vaccine purchasing programs with a new vaccine insurance mandate, subsidy,
and voucher plan. The mandate would require that all public and private insur-
ance plans include vaccine benefits. The federal government would provide a sub-
sidy to health plans and providers to reimburse their vaccine purchase costs and
administration fees. The federal government would also provide vouchers for un-
insured children and adults to support recommended immunizations from health
care providers of their choice. In formulating this approach, the committee con-
sidered several alternative strategies, which are described in the report.

The committee further recommends changes in the composition and deci-
sion-making procedures of the Advisory Committee on Immunization Practices,
the entity that currently recommends vaccines, to improve the integration of com-
peting objectives within the national immunization system. Finally, the commit-
tee recommends the initiation of a deliberative process, an evaluation study, and
a research agenda to provide data and indicators that can guide future policy and
practice with regard to vaccine financing.

This report presents the results of an evaluation of the financing of
vaccine purchases. The purpose of that evaluation was to design a fi-
nance strategy that can achieve the right balance in assuring access to the
social benefits of vaccines while also encouraging the availability of new
and future vaccine products within the health care system. The study
was prompted by the publication of an earlier Institute of Medicine (IOM)
report, Calling the Shots (IOM, 2000a), which examined the financing of
immunization infrastructure and recommended a substantial increase
($75 million) in the federal immunization grants program to support in-
frastructure development. In framing this new study, the Centers for Dis-
ease Control and Prevention (CDC) asked the IOM to examine what is
known about current vaccine finance arrangements and to identify strat-
egies that could resolve the basic tensions and uncertainties that perme-
ate existing vaccine purchasing systems in the public and private health
care sectors. The Committee on the Evaluation of Vaccine Purchase Fi-
nancing in the United States was formed to conduct this study. The spe-
cific charge to the committee, which was based on questions posed by
CDC, is shown in Box ES-1.
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EXECUTIVE SUMMARY 3

BACKGROUND

Immunization represents one of the great triumphs of medical sci-
ence, one of the most distinctive achievements of the American health
care system, and one of the best investments in public health.  Vaccines
have acquired a special status within the public and private health sectors
because they convey significant benefits not only to individuals who are
immunized but also to the community at large. Vaccines create a “herd
immunity” that protects those who do not receive the vaccine because of
medical conditions, those who may be too young to receive the vaccine,
those who are not vaccinated because of parental indifference or religious
or philosophical objections to vaccination, and those who face financial or
other barriers to immunization services. By interrupting the spread of
communicable disease, vaccines reduce the number of persons who be-
come infected, diminish the burden of disease, reduce public and private
health care expenditures, and improve the quality of life of the general
population.

The value of a given vaccine is determined by such factors as protec-
tive efficacy, disease incidence, disease outcomes, and costs associated
with its use. Moreover, the costs and benefits of individual vaccines vary
with the assumptions that guide the assessment of financial and social

BOX ES-1
Charge to the IOM Committee

The purpose of the study is to identify financial strategies that are de-
signed to achieve an appropriate balance of roles and responsibilities in
the public and private health sectors, integrate federal and state roles in
supporting the purchase and administration of recommended vaccines for
vulnerable populations, and develop a framework for identifying pricing
strategies that can contribute to achieving current and future national im-
munization goals for children and adults.

The IOM study will develop recommendations to guide federal, state,
and congressional decision-making with respect to the purchase of vac-
cines for the general population, especially underserved groups.  The com-
mittee will develop a plan that can assure an adequate supply of current
vaccines and also provide incentives for the development of new vaccine
products.  The committee will review factors that influence recent pricing
trends in the vaccine industry, identify current health coverage disparities
and levels of need that affect access to vaccines in the child and adult
populations, and consider the effects of regulatory and licensing proce-
dures on vaccine pricing and vaccine delivery patterns.
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4 FINANCING VACCINES IN THE 21ST CENTURY

benefits. Some vaccines produce significant benefits in early childhood;
others provide protection during adolescence or adult life. Some vaccines
are recommended for universal use; others are recommended only for
certain jurisdictions or populations that have specific risk characteristics.
Studies have shown that the ratios of vaccination benefits to costs can
vary substantially—from 27:1 for diphtheria/pertussis (i.e., $27 worth of
benefit for every $1 spent), to 13.5:1 for measles, 4.76:1 for varicella, and
0.68:1–1.1:1 for pneumococcal conjugate.

In general, vaccines are investments that confer significant health and
other social benefits. The delivery of recommended vaccines is now a fun-
damental component of primary health care services for children, and
increasingly for adolescents and adults as well. Record high levels of im-
munization have been achieved for young children; for example, 74 per-
cent of all children now receive the recommended series of vaccines by
age 2. Even so, one in four children under age 2 is not up to date on rec-
ommended vaccines.

The federal government currently purchases between 52 and 55 per-
cent of the childhood vaccines distributed in the United States, primarily
for children who are uninsured or Medicaid-eligible. Nearly 20 doses of
vaccines against 11 diseases are required for childhood immunization, at
a cost of about $400 at the discounted prices available to the public sector
(up to $600 at private-sector prices). This investment strains the ability of
both the public and private sectors to immunize a daily birth cohort of
more than 11,000 babies. Additional funds are required for the adminis-
tration of the vaccines, as well as vaccine shipping and storage costs.

In the 10-year period between 1988 and 1997, public-sector expendi-
tures for vaccine purchases doubled from $100 to $200 per child through
age 6. The cumulative public-sector cost doubled again in less than 5 years
between 1997 and 2001, from $200 to almost $400 per child. The addition
to the recommended childhood schedule of the expensive new pneumo-
coccal conjugate vaccine for infants resulted in a doubling of the budget
between 2000 and 2002 (from $500 million to over $1 billion in 2000) for
the Vaccines for Children (VFC) entitlement—the major government
vaccine purchase program for disadvantaged children. Continued cost
increases can be expected as a result of the array of new vaccines now in
development.

Health officials in both the public and private health care sectors are
concerned about the growing fragmentation of effort within the immuni-
zation system, as well as the increasing number of recommended vac-
cines and the high prices of new vaccines. These factors contribute to gaps
and uncertainties in health plan benefits for immunization, which can lead
in turn to missed opportunities for immunization, greater disparities in
immunization rates, and possible outbreaks of vaccine-preventable dis-
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EXECUTIVE SUMMARY 5

ease. Moreover, while rates of adult immunization have improved for
vaccines that prevent influenza and pneumonia, they are still well below
the public health goals established in Healthy People 2010 (U.S. Depart-
ment of Health and Human Services, 2000). Adults with chronic health
conditions (such as heart and lung disease or diabetes) that place them at
high risk for vaccine-preventable disease have particularly low immuni-
zation levels.

A public–private partnership has traditionally shared the costs of
purchasing and administering vaccines for children, but the private con-
tribution to this partnership may be weakening. While most public and
private health plans include vaccine benefits, the scope of those benefits
varies widely by type of insurance product and type of vaccine. Federal
and state regulations have emerged to require certain types of insurance
coverage for some vaccines for children and adults, but the regulatory
effort is uneven and difficult to administer. Furthermore, government
programs that have been created to provide access to vaccines for chil-
dren (such as VFC) have not addressed the needs of older adolescents
and adults, nor have they created incentives for vaccine administration
among health providers.

The uneven nature of health plan vaccine benefits and the limited
data on insurance practices with respect to immunization create signifi-
cant uncertainties in designing national finance strategies for vaccine pur-
chases. The population of underinsured—those who have health care in-
surance that covers major medical expenses but does not include benefits
for vaccines—is a source of increasing concern and uncertainty. Further-
more, some health plans that do include vaccine benefits require out-of-
pocket expenses in the form of high deductibles or copayments.

While some states assure access to vaccines for the underinsured, oth-
ers do not. Some states require immunization coverage in state-regulated
insurance plans; others do not. Some states that once had universal pur-
chase policies (thus providing vaccines to all children) are now reducing
the scope of their benefits.

Recent vaccine shortages that were unprecedented in their scope and
severity, as well as diminishing numbers of vaccine suppliers for the U.S.
market, are early warning signs of other problems that require systemic
remedies to assure a healthy and reliable vaccine supply system. While
temporary production problems appear to have eased, the potential for
disruption remains. The problem of vaccine shortages has raised concerns
about the relationships among the size of the government vaccine market,
low vaccine prices, and the scale of investment in the production of cur-
rent vaccines and the development of new vaccine products. The ability
of the government to negotiate low prices for recommended vaccines is
important to public health agencies and others that are trying to stretch
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6 FINANCING VACCINES IN THE 21ST CENTURY

tight budgets to cover both traditional vaccines and a growing array of
new and higher-priced vaccine products. On the other hand, adequate
financial incentives are necessary to sustain private investment in the vac-
cine production and licensing processes if the vaccine industry is to re-
main competitive and have the capacity to innovate within a global vac-
cine market.

Incremental reforms have been offered to solve discrete aspects of the
problems associated with access to and the supply of current vaccines.
For example, the proposed fiscal year 2004 federal budget includes pro-
posals to increase the scope of the safety net, lift vaccine price caps, and
expand the size of vaccine stockpiles. These reforms may provide tempo-
rary relief from acute problems, but the nation still lacks a comprehensive
finance strategy that can adapt to expected increases in both the number
and prices of vaccines, continue to assure access for disadvantaged popu-
lations, and also sustain incentives for private investment in the produc-
tion and licensing of current and future vaccine products.

CONCLUSIONS

Routine immunization for recommended vaccines, especially for chil-
dren, is achieved through a partnership between public health clinics and
private clinicians. In formulating the following conclusions, the committee
focused on aspects of the immunization system that represent important
sources of stress and tension associated with current vaccine
purchase practices. Other aspects of the immunization system (such as
concerns about the quality of the public health infrastructure, vaccine
safety issues, military vaccines, and the role of vaccines in dealing with
bioterrorism) are addressed in other IOM reports (IOM, 2000a,b; 2002a,b,c;
2003).

Conclusion 1: Current public and private financing strategies for
immunization have had substantial success, especially in improv-
ing immunization rates for young children. However, significant
disparities remain in assuring access to recommended vaccines
across geographic and demographic populations.

Despite improvements, current childhood immunization levels (about
74 percent of all 2-year-old children) have not achieved the national health
goal of 80 percent immunization. One in four young children is not up to
date in receiving recommended immunizations.

Substantial variation (almost 20 percent) in immunization rates cur-
rently exists within and across states. Some large urban centers, in par-
ticular, have low immunization rates for children aged 19 to 36 months.
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The specific causes of these disparities are not well understood, but low
levels of immunization are commonly associated with areas characterized
by a concentration of poverty and populations that frequently move in
and out of safety net programs.

In addition, the disparities between children and adults in the burden
of vaccine–preventable disease are troubling. Although the reported use
of pneumococcal and influenza vaccines among adults aged 65 and older
more than doubled in the period 1988–1995, morbidity and mortality for
both diseases remain significant in this population. Immunization rates
for high-risk adults (aged 18–64) with chronic disease are especially poor:
in 1999, 31.9 percent received an annual influenza vaccination, while only
17.1 percent had ever received a pneumococcal vaccination. The difficul-
ties associated with risk-based strategies (i.e., based on health conditions)
for adults have caused many providers within the health profession to
shift to an age-based strategy to encourage vaccination of adults.

Conclusion 2: Substantial increases can be expected to occur in pub-
lic and private health expenditures as new vaccine products become
available. While these cost increases will be offset by the health
and other social benefits associated with these advances in vaccine
development, the growing costs of vaccines will be increasingly
burdensome to all health sectors. Alternatives to current vaccine
pricing and purchasing programs are required to sustain stable in-
vestment in the development of new vaccine products and attain
their social benefits for all.

Although the costs associated with purchasing and delivering vac-
cines have historically been small, new vaccines will be priced at higher
levels reflecting the scale of investment necessary to bring new products
through the licensing and production processes. The addition of new vac-
cines to the recommended schedule and the higher costs associated with
newer vaccine products have placed tremendous stress on safety net pro-
grams that are already straining to achieve public health goals. Higher
vaccine prices can be expected to exacerbate such problems as uneven
distribution patterns, delays in the vaccine price negotiation processes for
federal and state contracts, and continued fragmentation in the scope of
vaccine benefits included in public and private health plans. An increased
burden on public health clinics also occurs when private health plans re-
duce reimbursements for recommended vaccines in the face of higher
costs. This burden places substantial stress on public health budgets and
interferes with the ability to provide vaccines to traditional safety net
populations, as well as those who lack vaccine benefits within their health
plans.
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8 FINANCING VACCINES IN THE 21ST CENTURY

It should be noted that vaccines provide a net long-term savings in
health care costs.  Over time, vaccines should lead to a diminution in what
would otherwise be spent on health care. But certain sectors (such as state
and federal health agencies) will bear substantial short-term costs of ac-
quiring and delivering vaccines.

Increases in the budgets of government vaccine programs should be
seen as acceptable, indeed desirable, insofar as new vaccines can offer
substantial public health benefits. What is missing in the array of current
vaccine purchasing programs is a clear and deliberate strategy that the
government can use to stabilize and assure adequate rates of return on
future private investments in vaccine development. While the true costs
of innovation remain unknown, government pricing systems and bulk
purchases alone appear to provide insufficient incentives, according to
industry sources, given the higher production costs and uncertainties as-
sociated with vaccine development and the tendency to push down prices
in the public sector.

Conclusion 3: Many young children, adolescents, and high-risk
adults have no or limited insurance for recommended vaccines.
Gaps and fragmentation in insurance benefits create barriers for
both vulnerable populations and clinicians that can contribute to
lower immunization rates.

As noted above, many individuals are underinsured—their health
insurance benefits do not include coverage for immunization. Estimates
of underinsurance among children vary from 5 to 14 percent. Others have
insurance policies that require individuals to share the costs of vaccines in
the form of high deductibles and copayments. Still others, such as Medi-
care beneficiaries, are covered for certain vaccines but not others. Persons
who face such financial barriers are less likely to receive routine immuni-
zations in their medical homes and may fail to receive certain immuniza-
tions at all.

Although most large public and private health plans include vaccine
benefits, signs of slippage are occurring within the scope of vaccine ben-
efits offered by small businesses and other large subscribers, such as pub-
lic employee health plans. The omission of or limitations on vaccine ben-
efits in health plans, coupled with increasing deductibles and copayments,
create gaps that existing safety net programs cannot easily fill. The result
is increasing fragmentation and administrative barriers that interfere with
the timely delivery of vaccines within routine health care services.

The multifaceted eligibility determinations associated with the cur-
rent fragmented system of public and private vaccine benefits impose sub-
stantial burdens on clinicians. Clinicians must determine whether the
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costs of purchasing and administering recommended vaccines are reim-
bursable under the terms of a wide variety of insurance plans and entitle-
ments, including VFC, the State Children’s Health Insurance Program
(SCHIP), CDC’s Section 317 program, Medicare, and multiple private
health insurance plans. These administrative barriers can result in missed
opportunities for immunization and frequent referrals of underinsured
patients to public health clinics for routine vaccines, which in turn con-
tribute to shortfalls in immunization rates.

Conclusion 4: Current government strategies for purchasing and as-
suring access to recommended vaccines have not addressed the re-
lationships between the financing of vaccine purchases and the sta-
bility of the U.S. vaccine supply. Financial incentives are necessary
to protect the existing supply of vaccine products, as well as to en-
courage the development of new vaccine products.

Significant tensions exist in the vaccine supply system between the
need to control public and private expenditures on vaccines and the need
to encourage investment in the production and development of current
and future vaccines. While a series of stopgap proposals and measures
has emerged in recent years to address recurring tensions, no coordinated
strategy exists to balance the goals of assuring access to vaccines and sus-
taining the supply of vaccine products. The result is an unstable market
that reduces incentives for future vaccine development and threatens to
exacerbate current structural problems within the industry.

Conclusion 5: The vaccine recommendation process does not ad-
equately incorporate consideration of a vaccine’s price and societal
benefits.

The recommendations of the Advisory Committee on Immunization
Practices (ACIP) and its counterpart groups within the American Acad-
emy of Pediatrics and the American Academy of Family Practitioners have
significant implications for public and private expenditures. For example,
ACIP recommendations directly affect vaccine prices and supply, such as
the addition of vaccine products to the recommended vaccine schedule,
the inclusion of vaccines in the VFC entitlement program, the standard of
care for the Medicaid vaccine schedule, and the universal purchase guide-
lines for many states. Yet the ACIP decision-making process requires the
formulation of recommendations before the government purchase price
has been negotiated. In addition, ACIP has no mechanism for distinguish-
ing vaccines with strong spillover effects, such as those that prevent highly
contagious diseases, from vaccines that do not, such as tetanus and cer-
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10 FINANCING VACCINES IN THE 21ST CENTURY

tain therapeutic vaccines that are in development. The lack of a capacity
to address these variables is a serious impediment to a coherent finance
strategy for vaccine purchases in the national immunization system.

ALTERNATIVE STRATEGIES

In framing its recommendations, the committee focused its analysis
on seven alternative approaches, which included market-oriented, gov-
ernment intervention, and incremental strategies. Each approach was con-
sidered in terms of its impact on both access to vaccines and incentives for
the production and development of vaccines in the private sector. In addi-
tion, the committee sought to design a strategy that would maintain a
reasonable budget for vaccine purchases for children and adults in the
public and private health sectors.  The following alternative approaches
were considered:

1. Maintain the current system.
2. Expand the VFC program to include additional eligibility catego-

ries.
3. Provide universal coverage through federal purchase and supply

of all recommended vaccines.
4. Provide a federal block grant to the states for vaccine purchase.
5. Use public vouchers to purchase recommended vaccines for disad-

vantaged populations.
6. Create an insurance mandate that would require public and pri-

vate health plans to cover all recommended vaccines.
7. Combine features of the insurance mandate and voucher alterna-

tives into a new funded mandate system.

Each of these alternatives has certain advantages in assuring access to
recommended vaccines. However, the committee concluded that alterna-
tive 7 has the greatest potential to assure access while also offering incen-
tives for the development and production of vaccines. Incremental re-
forms that perpetuate the current fragmentation may help resolve one
crisis or strengthen an isolated component of a dynamic and interactive
system, but such piecemeal approaches do not foster a coherent strategy
that can align national health policy goals with the desired outcomes. It
was the consensus of the committee that to maintain the current system
without fundamental reforms would ultimately result in deterioration of
the immunization system and weaken incentives for future vaccine re-
search and production. Requiring insurance coverage for immunization,
for example, could lead to higher premiums and cost-sharing practices
that might reduce access to vaccines or shift larger numbers of individuals
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to government programs. A universal purchase proposal would also be
problematic if governmental expansion within the vaccine market led to
lower prices and discouraged private investment in new vaccine prod-
ucts. Such issues point to the need for close attention to the ways in which
escalating costs shift the immunization burden between the public and
private health sectors and between individuals and health plans.

RECOMMENDATIONS

Ultimately, the committee determined that the best strategy would be
to formulate a comprehensive plan that can address multiple goals. This
plan would encompass a mandated insurance benefit strategy that in-
cludes a subsidy for insurers; a decentralized, private market for vaccines;
and a voucher program for the uninsured. The committee formulated its
strategy in three recommendations.

Recommendation 1: The committee recommends the implementa-
tion of a new insurance mandate, combined with a government sub-
sidy and voucher plan, for vaccines recommended by the Advisory
Committee on Immunization Practices (ACIP).

The proposed plan, referred to as the vaccine payment system, consists
of five core components that should be considered an integrated strategy
for achieving the key objectives of access to and availability of vaccines:

• Federal legislation would be required to establish a vaccination
coverage mandate for all public and private health plans. This mandate
would apply to both state-regulated insurance plans and self-funded em-
ployer plans (which are exempt from state regulation under the Employee
Retirement Income Security Act [ERISA]), as well as Medicare, Medicaid,
SCHIP, and government health plans for military personnel and civilian
employees. The mandate would provide coverage for all insured children;
adults aged 65 and older; and certain designated populations, such as
adults aged 18–64 who have certain health disorders that place them at
higher risk for vaccine-preventable disease.

• The federal government would create a new federal subsidy to re-
imburse public and private health plans and providers for mandated vac-
cine costs and associated vaccine administration fees.

• The federal government would also create a voucher system for
vaccines and vaccine administration fees for designated uninsured popu-
lations.

• The insurance mandate, subsidy, and voucher would apply princi-
pally to vaccines that have substantial spillover effects as a result of their

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


12 FINANCING VACCINES IN THE 21ST CENTURY

ability to prevent highly contagious diseases. Vaccines without substan-
tial spillover effects, such as therapeutic vaccines, would be considered
for inclusion only in cases of exceptional societal benefit.

• The amount of the subsidy and voucher would be determined both
for vaccines currently on the immunization schedule and for vaccines that
are not yet available. The subsidy for new vaccines would be based on an
estimate of their societal benefit. The subsidy for vaccines already in use
would be based on a formula that would take into account both current
market prices and the vaccines’ calculated societal benefit. The mandate
would not apply to vaccines priced above the subsidy amount.

Major Features. A government-funded insurance mandate for immu-
nization represents a reformulation of a universal vaccine purchase pro-
gram and would assure that clinically appropriate immunization services
would become a basic and required feature of all public and private health
insurance plans. This strategy changes the role of government from one of
buying vaccines to one of assuring immunization by mandating insur-
ance coverage for recommended vaccines, as well as providing a fixed
subsidy adequate to reimburse both vaccine purchase costs and adminis-
tration fees for public and private insurers and clinicians. As a universal
program, the government vaccine subsidy is extended to all persons
within the designated populations. As a payment reimbursement pro-
gram, it sustains the role of government in subsidizing the cost of immu-
nization and enhances incentives for investment in vaccine products, but
it reduces the impact of government purchases on the vaccine market rela-
tive to other approaches (such as a universal purchase policy).

The prospect of a guaranteed public subsidy for selected vaccines
would provide economic incentives that would encourage manufacturers
to invest in the clinical trial, licensing, and production processes neces-
sary to move a vaccine product from the early stage of discovery to its use
in routine medical care. Reducing the financial uncertainties associated
with these processes would stimulate the market and encourage the de-
velopment of new and effective vaccine products.

At the same time, the federal subsidy for vaccines would not provide
a blank check for a new vaccine product. The process of establishing a
predetermined subsidy for vaccines not yet licensed would offer incen-
tives for reliable and innovative vaccine product development while also
encouraging efficiency and competition in the production process. Spe-
cific advantages and limitations of the recommended strategy are dis-
cussed below.

Advantages. The proposed vaccine payment plan has several clear
advantages. The plan would:
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• Improve incentives for the development of new vaccines by pro-
viding manufacturers with assurance of adequate pricing and returns for
those vaccines that confer substantial public benefit.

• Increase immunization rates by eliminating or reducing barriers to
access associated with vaccine costs or health insurance benefits.

• Create a more pluralistic market for vaccines that would encour-
age health care providers and health plans to purchase vaccines best
suited to the needs of their patients and subscribers.

• Build upon the strengths of the current arrangements of public and
private health plans and avoid the creation of separate or parallel pro-
grams.

• Eliminate the economic distortions and administrative barriers as-
sociated with the direct federal purchase of vaccines.

• Reduce the role of government in purchasing vaccines and avoid
delays now associated with eligibility standards, protracted contract ne-
gotiations, price caps, discretionary funding cycles, and discount arrange-
ments.

• Reduce the potential for passing higher vaccine costs on to indi-
viduals.

• Support the administration of vaccines within individuals’ medi-
cal homes and strengthen the bond between immunization and other pri-
mary health care services.

• Support the rapid uptake of new recommended vaccines and re-
duce the disparities and fragmentation now associated with the time de-
lays involved in negotiating contracts and budgets for federal vaccine
purchases.

• Sustain the partnership among governments (federal, state, and
local), health plans, health care providers, and vaccine companies in
achieving the societal benefits of disease prevention.

• Maintain a market-oriented pricing approach.

Disadvantages. Four disadvantages are associated with the proposed
vaccine payment system:

• Federal expenditures for vaccines would increase, primarily be-
cause of expanded public coverage for vaccines as a result of the insur-
ance mandate.

• The replacement of a government purchase price with a federal
subsidy could result in higher prices for some vaccine products.

• Setting a subsidy for vaccines not yet licensed based on a calcula-
tion of societal benefit, without reference to market forces, would require
the development of a consistent methodology to resolve numerous tech-
nical difficulties.  Controversies could arise in assigning monetary values
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to life-years and quality of life as part of the societal benefit calculations.
Substantial legislative and regulatory guidance, in addition to expert guid-
ance and public debate, could be required to resolve these controversies.

• Implementation of the vaccine payment plan would require sub-
stantial amendments to the laws and regulations governing various pub-
lic and private health plans (e.g., ERISA, the Public Health Act, Medicare,
Medicaid, and SCHIP). A comprehensive legislative strategy would be
necessary to reduce the risk of an incremental and uneven approach.

Recommendation 2: The Secretary of the Department of Health and
Human Services should propose changes in the procedures and
membership of ACIP so that its recommendations can associate
vaccine coverage decisions with societal benefits and costs, includ-
ing consideration of the impact of the price of a vaccine on recom-
mendations for its use.

The Secretary of DHHS should develop rules that address both the
ACIP membership and decision-making process. These rules would
modify current practices through administrative action or legislation,
where necessary.

ACIP Membership. Voting membership in ACIP should be ex-
panded to include expertise in health insurance benefit design, public and
private health care delivery systems, consumer issues (including concerns
regarding vulnerable populations, such as disabled persons, racial and
ethnic minorities, and rural populations), health economics and finance,
cost–benefit assessment, and vaccine manufacturing. The representation
of these perspectives is essential to inform ACIP decision making with
respect to the impact of vaccine price and coverage on population groups,
providers, payors, and other key stakeholders. At the same time, it is im-
portant to maintain the independence and balance that have traditionally
guided ACIP recommendation procedures through a rigorous and trans-
parent conflict and bias screening process for voting members. Current
employees or agents of firms within the insurance and vaccine manufac-
turing industries should not participate as voting members, although ac-
cess to their expertise is necessary to inform committee deliberations.

Immunization Schedule Determinations. ACIP should continue its
present practice of recommending current and new vaccines for universal
or selected populations within the immunization schedule. These deter-
minations should be based on a vaccine’s efficacy, safety, cost-effective-
ness (reflecting current price information), feasibility, supply, and other
considerations.

Mandate and Subsidy Determinations. In addition, ACIP should de-
termine whether a vaccine has sufficient spillover effects to warrant its
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inclusion in the new insurance mandate and subsidy category. The man-
date determination for new vaccines would require a judgment about the
extent to which a vaccine offers societal benefits beyond its value to the
vaccinated individual. An important criterion in determining societal ben-
efits should be the extent to which immunization conveys herd immu-
nity. The mandate should apply principally to vaccines with substantial
spillover effects. However, other vaccines, such as therapeutic vaccines,
would be considered for inclusion in cases of exceptional social benefit,
such as when disparities in immunization rates between insured and un-
insured persons persist for a substantial time after licensure of a vaccine.

Once a vaccine had been selected for inclusion under the insurance
mandate as discussed in recommendation 1, ACIP would calculate the
monetary value of the federal subsidy for reimbursement to public and
private insurers. This calculation would be based on a methodology that
would assign values to such factors as reduced health expenditures, en-
hanced quality of life, and increased labor productivity.

The mandate and subsidy process would apply to both current and
future vaccines. Future vaccines should receive primary consideration to
stimulate the development of new vaccine products. Current ACIP-
recommended vaccine components, such as tetanus, could be “grand-
fathered” into the mandate and subsidy category to avoid confusion and
disruptions to the current vaccine schedule and immunization system.

Staff support for these new functions and the redesigned ACIP would
require expansion of the supporting responsibilities of the National Vac-
cine Program Office and the National Immunization Program within
CDC.

Recommendation 3: As part of the implementation of recommen-
dations 1 and 2, the National Vaccine Program Office should con-
vene a series of stakeholder deliberations on the administrative,
technical, and legislative issues associated with a shift from vaccine
purchase to a vaccine mandate, subsidy, and voucher finance strat-
egy. In addition, the Centers for Disease Control and Prevention
(CDC) should sponsor a postimplementation evaluation study (in
5 years, for example). CDC should also initiate a research program
aimed at improving the measurement of the societal value of vac-
cines, addressing methodological challenges, and providing a basis
for comparing the impact of different measurement approaches in
achieving national immunization goals.

Recommendations 1 and 2 represent a significant departure from cur-
rent law and practice. A change of this magnitude is warranted to address
the fundamental and systemic problems that confront the national immu-
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nization system. Piecemeal changes are unlikely to solve these problems.
Incremental reforms also are incapable of achieving an appropriate bal-
ance between access and availability in vaccine financing.

In formulating its recommendations, the committee has sketched the
broad outlines of long-term strategic reforms. These recommendations do
not address all aspects of the shift from the existing vaccine purchase pro-
grams to a mandate, subsidy, and voucher plan, nor do they incorporate
the comprehensive legislative agenda that would be necessary to achieve
these reforms. A major national debate and examination of the
committee’s proposals among diverse stakeholders is necessary prior to
full implementation of these recommendations.

The committee therefore urges the National Vaccine Program Office
to organize a series of public meetings with key experts and interest
groups, including health plans, providers, vaccine industry representa-
tives, public health officials, and others, to address how the proposed
arrangements might be implemented through a staged roll-out informed
by further data and analysis. These discussions should address the fol-
lowing topics:

• What populations should be included in the vaccine payment plan? The
federal vaccine payment plan is envisioned primarily as a means of ad-
dressing the immunization needs of young children, older adults, and
high-risk adults between the ages of 18 and 64. The inclusion of other
populations—such as all adolescents (under age 21) and all adults, re-
gardless of their health condition—should be considered as well. The ini-
tial purpose of the expanded coverage is to target public finance toward
those who are currently underserved. A second goal, which supports the
proposal for universal coverage of all children and adults, is to reduce the
current fragmentation in vaccine coverage that leads to gaps and admin-
istrative burdens in determining eligibility, and to foster efficiency in pro-
viding access to vaccines that are delivered primarily in private health
care settings. The means by which vaccines would be delivered to and
reimbursed for different groups might differ by age, employment circum-
stances, and access to health care services.

• How would the insurance mandate and subsidy system operate?  The
insurance mandate would apply to all public and private insurers, includ-
ing ERISA and ERISA-exempt plans, Medicaid, SCHIP, Medicare, and
other public insurance (such as CHAMPUS) and public health programs
(such as that of the Indian Health Service). The mandate could extend to
all insured persons within these health plans or only to selected popula-
tions, such as young children, older adults, and high-risk groups. The
voucher system would provide access to vaccines for all uninsured people
in these categories. For some programs, current program dollars for vac-
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cine purchases and vaccine administration would be replaced by the vac-
cine payment system dollars. For example, vaccines administered through
Medicaid and SCHIP would no longer be funded through those programs’
federal–state matching funds but through the new centralized vaccine
system.  Medicare would also be included in the mandate; but for pur-
poses of administrative efficiency, Medicare vaccination would be paid
for by that program’s own funds.

• How should societal value be calculated? This report defines the soci-
etal value of a vaccine as its total benefits, including both the private ben-
efits to the person receiving it and the benefits to others. Using this ap-
proach, a monetary value is assigned to all benefits associated with a new
vaccine that can be determined and measured (for example, future medi-
cal costs that are averted, as well as additional life-years and enhanced
quality of life). The sum of these values represents the vaccine’s societal
benefit. As noted above in the discussion of disadvantages, this calcula-
tion involves certain technical challenges. Developing a consistent meth-
odology and making assumptions explicit for all vaccines would be of
value in the decision-making process not only for vaccines but in other
spheres of health care as well. Changes in the benefit calculation should
be expected as knowledge of a vaccine’s immunogenicity and the impact
of other therapeutic effects on disease outcomes improves over time.

• How would the calculated societal benefit be used to determine the sub-
sidy amount?  The creation of a predetermined subsidy for future vaccines
is intended to be an incentive to stimulate private-sector investment in
vaccine development. Determining the amount of the subsidy would re-
quire a calculation of the societal benefit of each future vaccine, but the
value of the subsidy would not necessarily equal the full value of the soci-
etal benefit. While the subsidy should not exceed the societal value of the
vaccine product, it should also not be so low that it fails to serve as an
adequate incentive for research and development. Different approaches
might be considered, such as adopting a fixed standard (for example,
90 percent of the societal value) or limiting the range of new vaccine prices
to some multiple of current prices.

• How would the subsidy for current vaccines be determined? The calcula-
tion of a subsidy for current vaccines would require consideration of both
the societal value of the vaccine product and recent market prices. Some
vaccines might receive a subsidy significantly higher than current prices
if judged to be undervalued in terms of their societal benefit. Adjustments
to the value of the subsidy might also be warranted to account for infla-
tion, as well as changes in the costs of production or regulatory compli-
ance.

• Who would administer the subsidy and voucher system? The vaccine
payment system is designed to serve multiple objectives: to address the
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vaccine needs of vulnerable populations, to assure a reliable supply of
current and future vaccines by diversifying the vaccine purchasing mar-
ket, and to relieve clinicians of the administrative burden of determining
individual eligibility for vaccines. Ideally, one federal agency within
DHHS would be responsible for administering the subsidy and voucher
system, as well as overseeing compliance with the insurance mandate for
vaccine coverage. Certain responsibilities might be delegated to state
agencies (in such areas as insurance regulation and administration of the
voucher plan), but a central coordinating strategy would be required to
assure consistent eligibility criteria and practices throughout the states.

• How would the proposed mandate treat deductibles and copayments?
While many states have mandated first-dollar coverage for vaccines, im-
munization costs might apply toward the general deductible that is cus-
tomary practice for health plans. While many current vaccines are inex-
pensive, significant price increases can be expected in the future. Cost
sharing could encourage consumers to shop for efficient providers and
help control inflationary pressures; however, it could adversely affect
immunization rates should financial factors become burdensome for the
consumer. The extent to which cost sharing should be included in the
vaccine payment plan would require further consideration in the imple-
mentation process.

Evaluation Plan. The magnitude and uncertainties of the changes as-
sociated with the recommended vaccine payment system are significant.
The committee recommends that an evaluation study be included as part
of the implementation plan to address certain key issues. Specifically, this
study should include an analysis of the impact of the mandate and sub-
sidy in two distinct areas: access to vaccines and the availability of the
vaccine supply.

In the first area, data should be gathered on how the payment system
affects the delivery of vaccines to selected population groups (insured,
uninsured, and underinsured), age cohorts (young children and high-risk
adults), and geographic settings (rural and urban), possibly through dem-
onstration studies aimed at identifying key challenges involved in the
implementation process in selected states. The costs of implementation,
outreach, education, reimbursement, and oversight should be measured
to determine how to gain greater efficiencies in administering the program.

In the second area, the impact of the diversified market and predeter-
mined subsidy plan should be examined in light of their relationship to
private investments in the production and licensing of new vaccine prod-
ucts. The evaluation study should consider the assumptions that guide
the calculations of social benefit, as well as other data that influence the
level of vaccine subsidy and voucher payments.
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The positive and negative effects of replacing current safety net pro-
grams with the proposed government-funded mandate are unknown and
could be significant.  The VFC entitlement and Section 317 vaccine pur-
chase program have been productive tools in improving immunization
levels within the public sector. These programs have a history of strong
bipartisan support and effective delivery of vaccines for disadvantaged
populations, especially during difficult fiscal times; but they are also asso-
ciated with disruptions in supply and a decrease in the number of vaccine
manufacturers. Similarly, state-supported vaccine purchase programs are
often the foundation of safety net immunization efforts in certain jurisdic-
tions. Strategies need to be developed to assure that the payment plan
advocated here will at least sustain and ideally improve current immuni-
zation rates among disadvantaged populations.

Research Agenda. Addressing many of the issues examined in this
report will require further understanding of the ways in which basic mar-
ket forces interact with access to and the delivery of vaccines to children,
adolescents, and adults. Limited data are available to support rigorous
examination of such empirical questions as the relationship of insurance
benefits to immunization status. More funding is needed to support re-
search studies that can monitor the extent to which pricing, supply, man-
dates, and other health policy and health finance factors influence the per-
formance and outcomes of immunization efforts. Suggested topics for an
initial set of research studies include the following:

• The numbers and characteristics of children and adults having pub-
lic or private insurance benefits that include immunization and the types
of restrictions on their immunization benefits.

• The impact of insurance status (both public and private) and cost-
sharing arrangements on the timing and setting of vaccine administration
and immunization status.

• The impact of alternative vaccine payment arrangements on clini-
cian behavior and referral rates for immunization.

• The effect of full or partial subsidies on the supply and delivery of
childhood and adult vaccines.

• The relationship between vaccine prices and supplier investments
in research and development.

• The relationship between U.S. and global vaccine production, sup-
ply, regulation, and prices.

FINAL OBSERVATIONS

The findings, alternative strategies, and recommendations set forth in
this report provide a blueprint to guide the nation’s public and private
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health sectors in adapting to foreseeable changes in vaccine development
in the decades ahead. The public and private partnership that supports
the immunization of children and adults in the United States requires vigi-
lance and flexibility in assuring that the social benefits of vaccines will
continue to be available to all, regardless of ability to pay or health care
setting. Assuring access and sustaining incentives that contribute to the
availability of safe and effective vaccines are the twin goals that must
guide vaccine finance strategies in the 21st century.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


21

1

Introduction

This report presents the results of an evaluation of the financing of
vaccine purchases. The purpose of that evaluation was to design a finance
strategy that can achieve the right balance in assuring access to the social
benefits of vaccines while also encouraging the availability of new and
future vaccine products within the health care system. The study was
prompted by the publication of an earlier Institute of Medicine (IOM) re-
port, Calling the Shots (Institute of Medicine [IOM], 2000a), which exam-
ined the financing of immunization infrastructure and recommended a
substantial increase ($75 million) in the federal immunization grants pro-
gram to support infrastructure development. In framing this new study,
the Centers for Disease Control and Prevention (CDC) asked the IOM to
examine what is known about current vaccine finance arrangements and
to identify strategies that could resolve the basic tensions and uncertain-
ties that permeate existing vaccine purchasing systems in the public and
private health care sectors. The Committee on the Evaluation of Vaccine
Purchase Financing in the United States was formed to conduct this study.

CDC formulated the following questions as the basic framework for
this study:

(1) What are the roles and responsibilities of public (federal, state,
and local) and private (health plans, health insurers, and purchasers)
agencies and health care providers in financing the purchase of vaccines
to achieve national immunization objectives for all children, adolescents,
and adults in the U.S.?

(a) Who is responsible for payment of costs for all vaccines for
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children, adolescents, and adults licensed by the Food and Drug Admin-
istration (FDA) and recommended by the Advisory Committee on Immu-
nization Practices (ACIP)?

(b) How can public and private prices of a new vaccine be deter-
mined in a rapid and fair manner to balance the need for continued in-
vestment in vaccine research with the financial constraints of the health
care system in the United States?

(2) In working toward an appropriate balance of roles and respon-
sibilities, which finance strategies best achieve national goals and best fit
the service delivery mechanisms for various vaccines and/or population
groups?

(a) What are the public health and cost implications of these al-
ternatives?

(b) How can these strategies be implemented given limited re-
sources for preventive health interventions?

(3) What are the current levels of need for recommended vaccines
in the child, adolescent, and adult populations for those persons who do
not have health plan benefits that include immunizations or who have
large co-payments and/or deductibles?

(a) What changes in the level of need are anticipated in the fu-
ture?

(4) Which approaches could reduce the time lag and disparities that
occur between new vaccine recommendations and the availability of pub-
lic and private financing to implement the recommendation?

(5) Will vaccine products under consideration for licensing have a
significant effect on future vaccine purchase strategies in public and pri-
vate health plans?

(a) Why have vaccine prices increased in the past decade?
(b) What lessons have been learned in other fields with finance

systems that purchase medical devices or supplies from single manufac-
turers?

These broad study questions were translated into the charge for the IOM
committee, shown in Box 1-1.

BACKGROUND

Vaccines are a fundamental component of primary health care ser-
vices, especially for children. Building on basic research discoveries, a
growing number of vaccine products are now available that provide pro-
tection against once-common infectious diseases across the lifespan. The
widespread use of available vaccines in the United States has led to sig-
nificant declines in the mortality and morbidity rates associated with such
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illnesses as polio, measles, mumps, rubella, pertussis, diphtheria, small-
pox, tetanus, influenza, and pneumonia (see Table 1-1). Measurements of
immunization status are frequently used as benchmarks in determining
the health status of an individual child, as well as in assessing the health
status of populations of children and adults (see Appendix A for the child-
hood and adult immunization schedules for 2002–2003).

Current reports (Centers for Disease Control and Prevention [CDC],
2002a) indicate that 73.7 percent of all U.S. children (aged 19 to 35 months)
have received the full schedule of vaccines recommended for their age
group (4:3:1:3:3 series).1 This rate has remained relatively stable over the
past 3 years. A higher percentage of children (close to or even more than
90 percent) has received a significant portion of the recommended vac-

BOX 1-1
Charge to the IOM Committee

The purpose of the study is to identify financial strategies that are de-
signed to achieve an appropriate balance of roles and responsibilities in
the public and private health sectors, integrate federal and state roles in
supporting the purchase and administration of recommended vaccines for
vulnerable populations, and develop a framework for identifying pricing
strategies that can contribute to achieving current and future national im-
munization goals for children and adults.

The IOM study will develop recommendations to guide federal, state,
and congressional decision-making with respect to the purchase of vac-
cines for the general population, especially underserved groups.  The com-
mittee will develop a plan that can assure an adequate supply of current
vaccines and also provide incentives for the development of new vaccine
products.  The committee will review factors that influence recent pricing
trends in the vaccine industry, identify current health coverage disparities
and levels of need that affect access to vaccines in the child and adult
populations, and consider the effects of regulatory and licensing proce-
dures on vaccine pricing and vaccine delivery patterns.

1The 4:3:1:3:3 series, which constituted the universal recommended schedule in 2001, com-
prises 4 doses of diphtheria–tetanus–acellular pertussis vaccine, 3 doses of poliovirus
vaccine, 1 dose of measles-containing vaccine, 3 doses of hepatitis B vaccine, and 3 doses of
haemophilus influenzae type b vaccine. Varicella and pneumococcal conjugate vaccines are
measured separately.
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2The reported percentages are as follows: 94 percent receive 3 of the 4 recommended
diphtheria-pertussis-tetanus (DPT) vaccines; 88 percent receive 3 polio vaccines; 90 percent
receive 1 measles-mumps-rubella (MMR) vaccine; 93 percent receive 3 Haemophilus influenzae
type b (HIB) vaccines; and 89 percent receive 3 of the newer hepatitis B vaccines.

TABLE 1-1 Change in Annual Morbidity from Vaccine-Preventable
Diseases:  Prevaccine Baseline and 2002

Average
Prevaccine Annual
Baseline Baseline 2002 %

Disease Date Cases Casesa Decrease

Diphtheria 1920–1922 175,885 1 100.0
Haemophilus influenzae,

type b and unknowna 1985 20,000 167 99.2
Measles 1958–1962 503,282 37 100.0
Mumps 1968 152,209 238 99.8
Pertussis 1922–1925 147,271 8,296 94.4
Invasive pneumococcalb 1998–1999 13,330 2,700 80
Poliomyelitis 1951–1954 16,316 0 100.0
Rubella 1966–1968 47,745 14 100.0
Congenital Rubella

Syndrome 1998 823 3 99.6
Tetanus 1922–1926 1,314 22 98.3

aChildren <5 years old.
bChildren <2 years old; preliminary data from CDC’s Active Bacterial Core Surveillance/

Emerging Infections Program Network.
NOTE:  Preliminary 2002 (52-week frozen) data.
SOURCES: IOM, 2000a; CDC, 2003a.

cines by 24 months of age2 (CDC, 2003b), and virtually all children (about
95 percent) are adequately immunized by the time they enter school.
Those who are not immunized by school age are frequently from families
that have requested an exemption from immunization requirements for
medical, religious, or philosophical reasons.

These high rates of immunization among young children are impres-
sive. By these measures, the United States has developed a successful im-
munization system for children that provides significant protection
against vaccine-preventable disease. Yet several fundamental concerns
remain.

First, the public health goal of 80 percent immunization of 2-year-old chil-
dren with recommended vaccines has never been achieved. While outbreaks of
vaccine-preventable disease have decreased significantly, full immuniza-
tion of the young, and especially vulnerable child populations, with all
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recommended vaccines remains elusive. One of every four 2-year-old chil-
dren in the United States is not adequately immunized. Public health offi-
cials have established clear standards to strengthen immunization efforts
at the national, state, and local levels. These standards, which are set forth
in the report Healthy People 2010 (U.S. Department of Health and Human
Services, 2000), establish a national goal of 80 percent immunization with
recommended vaccines for all 2-year-old children.

Second, broad disparities remain in state and local immunization rates for
young children. There is substantial variation in immunization rates among
states. According to data collected by the 2001 National Immunization
Survey (NIS), Rhode Island had the highest level of immunization for chil-
dren aged 19–35 months (81.7 percent for the 4:3:1:3:3 series). New Mexico
ranked lowest for the same series (63.2 percent), a difference of more than
18 percentage points (CDC, 2002a).

Significant variations also exist among urban areas and between ur-
ban and state-level rates. The highest estimated rate of immunization of
young children (aged 19–35 months, 4:3:1:3:3 series) in the 2001 NIS data
was 79.5 percent in Jefferson County, Alabama, compared with a low rate
of 57.7 percent in Detroit, Michigan—a difference of 21.8 percentage points
(CDC, 2002a). Similar disparities were revealed within states as well.
Michigan, for example, had a state-level immunization rate of 71.7 per-
cent, 14 percentage points higher than the rate for the city of Detroit. Simi-
larly, the state-level rate for New Jersey was 73.8 percent, as compared
with a rate of 58.8 percent for Newark—a difference of 15 percentage
points.

While cities such as Boston and San Diego enjoy high immunization
rates as compared with the national average of 73.7 percent for all U.S.
children aged 19 to 35 months, other cities are struggling. In addition to
Newark and Detroit, cities that reported low levels of immunization for
young children included Washington, D.C. (68.9 percent), Baltimore (65.3
percent), Philadelphia (64.9 percent), Houston (63.0 percent), and Dallas
(63.1 percent) (CDC, 2002a).

Third, a significant burden of vaccine-preventable disease remains within
the adult population. Adults experience the highest levels of mortality and
morbidity from vaccine-preventable diseases. Influenza and pneumonia
are the seventh leading cause of death in the United States, responsible
for more than 65,000 deaths annually—most among older adults (CDC,
2002b).3 In contrast, about 300 deaths occur each year as a result of all

3Note, however, that the majority of these deaths are among those aged 65 and above.
Some percentage of these deaths are likely due to family decisions not to immunize because
of extreme age or comorbidities.
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vaccine-preventable diseases among children. In addition, 48,000 pneu-
monia and influenza hospitalizations occur annually among adults over
age 65 (CDC, 2001a). The monetary burden of adult vaccine-preventable
diseases is estimated to be greater than $10 billion per year (CDC, 2002c).
The annual immunization rates for noninstitutionalized adults age 65 and
older are 66 percent for influenza vaccine and 50 percent for pneumococ-
cal vaccines (CDC, 2002d). The missed opportunities for immunization
represented by these figures carry a high and avoidable cost for individu-
als and society as a whole, especially among older adults.

Finally, working-age adults with chronic illnesses have persistently low lev-
els of immunization that place them at risk. Immunization rates for high-risk
adults who suffer from chronic disease (e.g., heart or lung disease or dia-
betes) are especially low. A national health objective for 2010 is to increase
influenza and pneumococcal vaccination rates to at least 60 percent among
persons at high risk for complications from these diseases.4 The Advisory
Committee on Immunization Practices (ACIP) has recommended, for ex-
ample, that all persons with diabetes be vaccinated. Yet recent data indi-
cate that only 40 percent of persons with diabetes had received an influ-
enza vaccination within the previous year, and only 21 percent had ever
received a pneumococcal vaccination (CDC, 1999a). Validated immuniza-
tion estimates for other recommended adult vaccines (e.g., hepatitis A,
hepatitis B, tetanus, and varicella) are severely limited or nonexistent
(IOM, 2000a). In addition to generally low immunization rates among
adults, significant racial and ethnic disparities persist in adult immuniza-
tion levels (CDC, 2002d).

CONCEPTUAL FRAMEWORK FOR THE STUDY

Investments in research and development throughout the 20th cen-
tury have generated a growing array of vaccine products. But the achieve-
ment of immunization goals requires more than the discovery of a
vaccine. A complex web of financial and institutional arrangements rep-
resenting a unique public and private partnership is involved in moving
a vaccine from the product discovery phase, through the production and
development cycle, to licensing and recommendation for general or spe-
cialized use, and into the health care delivery system. This partnership is

4Data for 1999 indicate that 31.9 percent of this high-risk population had received annual
influenza vaccinations, while only 17.1 percent had ever received a pneumococcal vaccina-
tion (National Center for Health Statistics [NCHS], 2000).
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characterized by an array of objectives and incentives that push and pull
various components of the immunization process in different directions.

The Societal Benefits of Vaccines

The development of vaccines represents one of the top ten public
health achievements of the 20th century (Orenstein, 2002a). The health
benefits of vaccines, represented by the protection they confer against in-
fectious disease, accrue not only to the individual who receives the vac-
cines but also to other members of the community. Benefits to the com-
munity accrue because immunization interrupts the transmission of
infectious disease by reducing the number of persons who are capable of
spreading the infection, as well as the expenses associated with treatment
of the disease, especially in public health facilities. Even though some in-
dividuals may not be immunized, the presence of high numbers of immu-
nized persons within a community can interrupt and reduce the transmis-
sion of vaccine-preventable disease, a process known as “herd immunity.”
Herd immunity protects those who cannot receive the vaccine because of
medical conditions, those who may be too young to receive the vaccine,
and those who are not vaccinated because of parental indifference or reli-
gious or philosophical objections to vaccination. In addition, immuniza-
tion benefits families (who are relieved of the burden of care for ill mem-
bers) and employers (who must replace workers who need to care for ill
dependents or who become ill themselves).

The costs and benefits of individual vaccines vary with the type of
disease burden and costs associated with each product and with the as-
sumptions that guide the assessment of financial and social benefits. Some
vaccines produce significant benefits in early childhood; others provide
protection during adolescence or adult life. The benefits of some vaccines
are associated with their impact on mortality due to life-threatening dis-
eases (such as measles); others (such as varicella or pneumococcal conju-
gate) are beneficial because they reduce the burden of illness or morbid-
ity. Some vaccines are recommended for universal use; others are
recommended only for certain jurisdictions or populations that have spe-
cific risk characteristics. Factors such as cost, protective efficacy, disease
incidence, and disease outcomes determine the value of each vaccine.

Considerable research has been devoted to quantifying the specific
value and effects of vaccines, for both vaccines currently available and
those yet to be developed (IOM, 2000b). Comparing the benefit–cost ra-
tios of different vaccines is difficult, however. Certain vaccines will rank
higher than others if calculations are performed solely according to cost
per life-year saved (see Table 1-2). Ratios of vaccination benefits to costs
can vary substantially, from 27:1 for diphtheria/pertussis (i.e., $27 worth
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of benefits for every $1 spent), to 13.5:1 for measles, 4.76:1 for varicella,
and 0.68:1–1.1:1 for pneumococcal conjugate (CDC, 2003c) (see Table 1-2).
Such ratios can underrepresent a vaccine’s value, however. Additional
benefits gained from vaccines, some of which were noted above, include
reductions in lost work time, enhanced productivity, increased school at-
tendance, and mitigation of pain and suffering—most of which have not
yet become standard elements of vaccine cost–benefit analysis (Lieu et al.,
2000a). It should be noted that the benefits of interest here are public health
benefits and do not include special considerations associated with national
emergencies.

The personal and societal health benefits of vaccines form the founda-
tion for their unique status in the health care system. School children are
required to demonstrate proof of immunization prior to school enroll-
ment. Similar requirements are frequently in place for child care centers,
nursing homes, and occupational settings such as hospitals and other
health care centers. These requirements essentially form a government
mandate for vaccines, administered by the states but informed by the rec-

TABLE 1-2 Benefit–Cost Ratios for Selected Vaccines

Benefit–Cost Ratio
Vaccine (in dollars) Source

DTaP 27.00: 1 Ekwueme et al., 2000
Hib 5.4: 1 Zhou et al., 2002
MMR 23.3: 1 Zhou et al., in press
Polio (inactivated
polio virus  [IPV]) 5.45: 1 Zhoua

Perinatal hepatitis B 14.70: 1 Zhoua

Varicella 5.40: 1 Lieu et al., 1994a
Varicella 5.61: 1 Jacobs and Meyerhoff, 2001b

Varicella 4.76: 1 Jacobs and Meyerhoff, 2001c

Hepatitis A 1.96: 1 Jacobs and Meyerhoff, 2001
Pneumococcal conjugate 0.68: 1 Jacobs and Meyerhoff, 2001
Pneumococcal conjugate 1.1: 1 Derived by CDC from Lieu et al.,

2000a (CDC, 2003c)

aPersonal communication from F. Zhou, March, 2003.
bBased on analysis in Huse et al., 1994.
cBased on analysis in Preblud et al., 1986.

NOTES: Three methods were used in the analyses:
(1) Single birth cohort, using pre- and postvaccination surveillance data:  DTaP, Hib,

MMR, polio (IPV); (2) Single birth cohort, using vaccine efficacy:  perinatal hepatitis B, vari-
cella (Huse),b varicella (Preblud),c hepatitis A, and pneumococcal conjugate; (3) Multiple
cohorts, dynamic model, using vaccine efficacy:  varicella (Lieu et al., 1994a)
SOURCES:  CDC and published reports as noted.
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ommendations of ACIP, the American Academy of Pediatrics (AAP), and
the American Academy of Family Physicians (AAFP).

Vaccine Pricing Trends

Many vaccines with high societal benefit have traditionally been avail-
able at low prices.  In the 1980s, for example, vaccines such as diphtheria–
tetanus–whole-cell pertussis (DTP), oral poliovirus (OPV), and measles–
mumps–rubella (MMR) were frequently priced below $3 per dose and in
some cases were available for pennies (see Table 1-3). By 2000, however,
the prices of newer and improved vaccines for the same diseases had risen
significantly. Furthermore, recent additions to the immunization sched-
ule—such as varicella and pneumococcal conjugate—have been priced at
substantially higher levels (Table 1-4). The four-dose series of the pneu-
mococcal conjugate vaccine, for example, is priced at $235 (CDC, 2003d).

As a result of these trends, the price of acquiring the full series of
recommended immunizations for 2-year-old children in 2002 was $432,
more than double the price of complying with the recommended series in
1999 (Davis et al., 2002) (see Figure 1-1). And the prices of future vaccines
that are in the early stages of development can be expected to be higher
still. The estimated prices of the candidate vaccines reviewed in the IOM

TABLE 1-3 Prices of Selected U.S. Vaccines:  1980 Versus 2003
(U.S. $ per dose)

Public Private
Year/Product Sector Sector

1980
Diphtheria–tetanus–whole-cell pertussis (DTP) 0.15 0.30
Oral poliovirus (OPV) 0.35 1.60
Measles–mumps–rubella (MMR) 2.71 7.24

2003
Diphtheria–tetanus–acellular pertussis (DTaP) 11.75 19.65
Inactivated poliovirus (IPV) 8.80 22.53
Measles–mumps–rubella (MMR) 15.64 34.73
Varicella 41.44 58.11

SOURCES: Personal communication with B. Snyder, Centers for Disease Control and Preven-
tion, 2001; CDC, 2003d.
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TABLE 1-4 Vaccines for Children Program:  CDC Vaccine Price List
(prices as of March 4, 2003)

CDC Private-
Brandname/ Cost/ Sector

Vaccine Manufacturer Trade name Dose Cost/Dose

DTaPa,b Aventis Pasteur Tripedia® $11.75 to $19.65 to
DAPTACEL® $12.75 $20.24

DTaPa,b GlaxoSmithKline Infanrix® $11.75 to $19.65
$12.00

DTaP–Hep B–IPV GlaxoSmithKline Pediarix $32.75 $60.06

DTaP–Hibb,c Aventis Pateur TriHIBit® $23.40 $38.21

e-IPVa,d Aventis Pasteur IPOL® $8.80 $22.53 to
$23.31

Hepatitis B– Merck COMVAX® $21.83 $43.56
Hibb,e

Hepatitis A- Merck VAQTA® $11.15 $29.62
Pediatricb

Hepatitis A- GlaxoSmithKline Havrix® $11.15 to $29.73
Pediatricb $11.40

Hepatitis A- Merck VAQTA® $17.75 $29.62
Adultb

Hepatitis A- GlaxoSmithKline Havrix® $16.51 to $59.45
Adultb $17.75

Hepatitis A– GlaxoSmithKline Twinrix® $36.16 $78.67
Hepatitis B-
18 onlyb,d

Hepatitis A– GlaxoSmithKline Twinrix® $36.16 $77.67
Hepatitis B
Adultb,d

Hepatitis Bb,d GlaxoSmithKline ENGERIX B® $9.00 to $24.20
Pediatric/ $9.25
Adolescent

Hepatitis Bb,d Merck RECOMBIVAX HB® $9.00 $23.20
Pediatric/
Adolescent
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report Vaccines for the 21st Century (IOM, 2000b), for example, range be-
tween $50 and $500 per dose.

The higher prices of new vaccine products have a significant impact
on federal budgets designed for the purchase of vaccines for disadvan-
taged populations. Vaccine suppliers need to negotiate their prices with

Hepatitis B- Merck RECOMBIVAX HB® $24.25 $59.09
2 dosed
Adolescent
(11–15)

Hepatitis B- Merck RECOMBIVAX HB® $24.25 $59.09
Adultb,d

Hepatitis B- GlaxoSmithKline ENGERIX-B® $24.25 $51.73
Adultb,d

Hibb,d Merck PedvaxHIB® $8.32 $21.52

Hibb,d Wyeth/Lederle HibTITER® $7.33 $15.88

Hibb,d Aventis Pasteur ActHIB® $7.51 $21.78

Influenza Aventis Pasteur Fluzone $5.525 $6.50

MMRa,b Merck MMRII® $15.64 $34.73

Pneumococcal Wyeth/Lederle Prevnar® $45.99 $58.75
7-valentb,d

(Pediatric)

Rubellab,d Merck Meuvax II® $6.54 $14.24

Varicellab,d Merck Varivax® $41.44 $58.11

aVaccine cost includes $2.25/dose federal excise tax.
bVaccines that do not contain thimerosal as a preservative.
cVaccine cost includes $3.00/dose federal excise tax.
dVaccine cost includes $0.75/dose federal excise tax.
eVaccine cost includes $1.50/dose federal excise tax.

SOURCE:  CDC, 2003d.

TABLE 1-4 Continued

CDC Private-
Brandname/ Cost/ Sector

Vaccine Manufacturer Trade name Dose Cost/Dose
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FIGURE 1-1 Cumulative vaccine cost trends.
SOURCE:  Davis et al., 2002.

CDC, which purchases over half the volume of vaccines distributed in the
United States. Parents and/or their insurance plan must also buy vac-
cines for their children or themselves. As noted earlier, government estab-
lishes a mandate for vaccine use and assists some, but not all, populations
in gaining access to the vaccines necessary to fulfill that mandate.

Negotiating on behalf of state as well as federal purchasers, CDC is in
the conflicted position of both promoting the development of methods to
fight disease (including the use of vaccines) and seeking to keep purchase
prices as low as possible (McGuire, 2003). CDC has used its monopsonistic
purchasing power to “insist” on lower prices for new vaccines (Miller,
2002).5 In the case of older vaccines (such as diphtheria–tetanus–acellular
pertussis [DTaP] and MMR), federal price caps have been established
through legislative action, most notably within the Vaccines for Children
(VFC) entitlement.

5A monopsony is a market situation in which a single purchaser exerts a disproportionate
influence on the market.
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The tension between the need to establish low prices for public pur-
chases of vaccines and the need to sustain a vigorous vaccine industry is
troubling. The prices paid for vaccines now will influence future invest-
ments in new products insofar as the current prices affect firms’ expecta-
tions about profits to be derived through future prices for vaccines under
development (McGuire, 2003). Some observers have argued that present
pricing policies diminish the incentives to invest in vaccine development
and production capacity (Rappuoli et al., 2002). According to this view,
the social value of vaccine development is very high relative to vaccine
prices, and policies that reduce profits to achieve a vaccine at lower prices
are shortsighted (McGuire, 2003).

Assurance and Availability of Vaccines

The development of vaccines and recognition of their social value are
fundamental in constructing a successful immunization system but are
not sufficient alone to assure that vaccines will be available to all who
need them. Vaccines are administered to children and adults in the United
States through a public and private health care system that consists of
multiple components, including clinicians, insurers, health clinics, em-
ployer health programs, and stand-alone immunization events that may
occur in schools or other community centers. Each component plays an
important role in purchasing, storing, distributing, and administering vac-
cines to children and adults. Together they form a multifaceted system
that is responsible for administering almost a dozen vaccines to an annual
birth cohort of more than 4 million children, including more than 11,000
children who are born each day (IOM, 2000a). The immunization system
also addresses the vaccination needs of adolescents and adults, a role that
involves fewer vaccines, longer time periods between the administration
of vaccines, and greater emphasis on targeting vaccines toward at-risk
populations.

The total cost of purchasing vaccines for the recommended childhood
schedule for children up to age 2 is currently about $400 (this figure
includes only the vaccine product cost and does not cover the vaccine
administration fee commonly charged by clinicians) (CDC, 2003c,d). Some
individuals receive vaccines free of charge because preventive care (in-
cluding immunizations) is covered by their private health care plan.
Others receive vaccines without charge because they are enrolled in a
government-supported Medicaid program or State Children’s Health
Insurance Program (SCHIP). Some insured individuals must pay for their
vaccines, even though they have private insurance, if their health plan
does not cover vaccines or has a deductible and/or copayments for such
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services; these individuals are referred to as the underinsured.6 Some states
use state revenues to support a universal purchase arrangement that cov-
ers vaccinations whether the individual has private insurance or not.

For the clinicians who administer vaccines, these differences can in-
volve serious financial exposure, causing some private practices to refer
patients to public health clinics for immunization services. The process of
determining eligibility for vaccination and the disparities involved in pay-
ment arrangements are attracting increasing attention in the health care
system. The complexity of the nature and scope of different purchasing
arrangements and immunization practices is a major challenge to the task
of examining how the costs of immunization are distributed across public
and private health care systems.

This study examines two key goals of the national immunization sys-
tem and considers their relationship to vaccine finance arrangements:

• Assurance. Assuring access to vaccines for all those who need them
is a fundamental goal of the public health system. Assuring access in-
volves certain key considerations, such as the cost, coverage, and distri-
bution of immunization resources. Over the past decade, the role of pub-
lic health agencies has shifted from one of providing direct access to
vaccines in public health clinics to one of assuring that vaccines are cov-
ered within public and private health plans, especially those that serve
disadvantaged populations.

• Availability. Assuring access to vaccines is of little use if the vaccine
supply and delivery system is disrupted or if clinicians are not able to
provide vaccines to patients because of financial considerations. There-
fore, this study examines the many factors that influence the use of vac-
cines in routine health care interactions. Similarly, the goal of assuring
that a reliable vaccine supply system is in place requires examination of
the incentives that influence investments in vaccine production and de-
velopment.

Over time, the interactions between the goals of assurance and avail-
ability have become increasingly complex. The effort to integrate the im-
munization process directly into the delivery of routine health care ser-
vices has fostered the development of myriad programs and safety net
services designed to assure that all children have access to recommended

6This report follows the CDC National Immunization Program’s definition of underinsured,
which includes only those persons who have medical insurance coverage that excludes cov-
erage for immunizations. This definition does not encompass the additional population of
individuals who have insurance with high deductibles and copayments, even if these costs
limit their access to vaccines.
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vaccines regardless of their income level or location. Yet efforts to reduce
or contain the costs of these programs have raised fundamental concerns
about the extent to which private clinicians and vaccine suppliers will be
able to continue their participation in the vaccine supply and system.

Initial warning signs of increased tensions have already appeared in
the form of delays in reimbursement to health care providers for vaccine
costs, shortages in the vaccine supply system, dwindling numbers of vac-
cine manufacturers in the United States, gaps in the coverage of recom-
mended vaccines by private health plans, and hesitation to recommend
newly licensed vaccines because of concerns about higher costs. The fact
that at least six of the routine childhood vaccines, as well as the adult
influenza vaccine, are produced by foreign manufacturers has been raised
as an additional concern. Before these tensions reach crisis proportions, it
is appropriate to step back and assess whether public resources are being
employed wisely. In particular, this study examines whether the strate-
gies and finance arrangements that have evolved over the past few de-
cades are sufficient to address the burden of an accelerating number of
new vaccine products for diverse child and adult populations in the fu-
ture.

STUDY PROCESS

The IOM formed the Committee on the Evaluation of Vaccine Pur-
chase Financing in the United States in 2002 to carry out this study. The
11-member committee7 met four times within a 12-month period, receiv-
ing expert testimony and the perspectives of representatives of CDC, the
vaccine industry, and public and private health plans, as well as employee
benefit managers and clinicians. The committee commissioned a national
survey and eight background papers to inform its discussions (see Ap-
pendices C and D, respectively, for descriptions of the survey and the
commissioned papers). Further analyses and data were provided by
CDC’s National Immunization Program, a survey of health plans con-
ducted by the American Association of Health Plans (AAHP, 2002), and
data obtained with the assistance of the American Medical Group Asso-
ciation from individual member groups. The committee also received
materials from four companies that distribute childhood vaccines in the
United States (Aventis Pasteur, GlaxoSmithKline, Merck, and Wyeth-
Lederle). Although the committee requested industry data on vaccine

7Biographies of the committee members are provided in Appendix E. A twelfth commit-
tee member, Sam Ho, attended no committee meetings and resigned in August 2002.
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pricing, distribution, production, and profits, it was unable to obtain ac-
cess to primary data or proprietary information.

The committee also benefited from a series of earlier IOM studies on
vaccine finance and vaccine policy issues (IOM, 1985, 1993, 1995, 2000a,b).8
A series of IOM workshop reports on immunization finance further in-
formed the committee’s discussions (IOM, 2002a,b, 2003).

Several key reports published during the study period provided ad-
ditional perspective and data sources. These included a report by the Gen-
eral Accounting Office (GAO) (2002) on vaccine supply, a report on vac-
cine supply issues prepared by the National Vaccine Advisory Committee
(NVAC, 2003), and a report prepared for the Global Alliance for Vaccines
Initiative (Mercer Management Consulting, 2002). The IOM report on The
Future of Public’s Health in the 21st Century (IOM, 2002c) also informed the
committee’s deliberations.

SUMMING UP

Despite the improvements in child and adult immunization rates
over the past decade, troubling signs persist in the form of the differ-
ences between public health goals and actual rates of immunization, dis-
parities in state-level and urban rates, and the burden of vaccine-
preventable disease among the elderly and high-risk adult populations.
In addition, tensions have emerged in both assuring access to vaccines
and sustaining the availability of a reliable supply of vaccines in the
health care system during periods of fiscal restraint and higher prices for
new vaccine products. Health officials have expressed concern that
higher costs will lead to reduced health plan benefits for immunization
and that low administration fees and the burden associated with check-
ing the status of vaccine benefits are contributing to missed opportuni-
ties and private-sector referrals to public health clinics. The result will be
lower rates of immunization, greater disparities in immunization rates,
and possible outbreaks of vaccine-preventable disease.

Any one of the challenges discussed above could have a profound
impact on immunization. Combined, they contribute to a sense of urgency
about the long-term viability of the public–private partnership that sup-
ports the national immunization system. The purpose of this study was to
consider what is known about the experience with existing vaccine pur-
chase programs. Building on this knowledge base, the committee sought

8The Institute of Medicine has also published more than a dozen studies on topics related
to vaccine safety and military issues that are not cited here.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


INTRODUCTION 37

to develop a long-term finance strategy that can achieve the goals of as-
suring access to recommended vaccines in the settings where children
and adults receive routine health care, as well as creating incentives to
sustain a reliable and innovative supply of vaccines now and in the de-
cades ahead.

Public concern about fair access, low costs, and a reliable and innova-
tive vaccine supply has stimulated many proposals for reform in vaccine
payment, pricing, regulatory, patent, stockpile, and health insurance sys-
tems (Fairbrother and Haidery, 2002). The interaction of policy objectives
suggests that no single approach is sufficient to address all significant
concerns. The evidentiary base associated with selected reforms in vac-
cine financing and delivery is not well developed, and uncertainty per-
vades the decision-making process. Yet to do nothing at this juncture be-
cause of the complexity of the problem could result in a further reduction
in access to vaccines and discourage the development of effective new
vaccines.

ORGANIZATION OF THE REPORT

The remainder of this report consists of six chapters. Chapter 2 pro-
vides a historical overview of the origins and rationale of the U.S. immu-
nization system and describes the different federal, state, and private
components that shape national vaccine policy. Chapter 3 describes as-
pects of vaccine finance related to public and private insurance coverage,
including private health care plans and such public plans as Medicare,
Medicaid, VFC, and SCHIP. Chapter 4 focuses on the health care delivery
system, examining arrangements for clinician reimbursement and factors
that influence access to vaccines in routine health care settings. Chapter 5
addresses what is known about vaccine availability by highlighting key
aspects of the vaccine supply system. This chapter provides a broad over-
view of the role of private industry in producing and distributing vaccines
to public and private health care providers, as well as the role of the
governmental contracting process in establishing vaccine prices for public-
sector purchase. Chapter 6 presents the committee’s conclusions, as well
as alternative vaccine finance strategies considered for this study. The
committee’s recommendations are given in Chapter 7.
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Origins and Rationale of Immunization Policy
Summary of Findings

• Government is deeply involved in the immunization enterprise, a
role that reflects the public-good and spillover characteristics of vaccines.

• Government policy toward vaccine research and development (R&D)
is inconsistent: it both promotes and discourages the development of new
vaccines.

• While states continue to take principal responsibility for immuniza-
tion infrastructure and delivery, it can no longer be assumed that they will
share responsibility for vaccine purchase with the federal government.

• It cannot be assumed that private insurers will continue to share re-
sponsibility for covering immunizations.

• The assumption of a stable supply of vaccines produced by a healthy
private sector can no longer be made.

• The current approaches to vaccine prioritization and immunization
system planning are inadequate, as currently structured, to deal with the
changing nature of vaccines and vaccine economics.
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2

Origins and Rationale of
Immunization Policy

The national immunization system is the culmination of public health
legislation and traditions dating to the early 1800s, which include the par-
ticipation of state and federal governments as well as the private sector.
The immunization system today benefits from substantial government
support, including federal support for basic research and development
(R&D) through the National Institutes of Health (NIH); federal and state
funding for public health outreach, infrastructure development, and vac-
cine purchase; and regulation of the quality of vaccines through the Food
and Drug Administration (FDA) (see Table 2-1).

Government also supports vaccination in some special ways. For ex-
ample, state governments mandate and enforce immunization through
school entry requirements, and a few WIC agencies ask parents to pick up
food stamps more frequently until their children are up to date on immu-
nizations. With the passage of the Vaccines for Children (VFC) program
in 1993, Congress enacted a major new federal health care entitlement.
This program guarantees federally purchased vaccines to more than 10
million children nationwide1  (Wood, 2003). More than 14 states now have
universal immunization programs that provide all or most vaccines to
every child in the state, regardless of insurance coverage (Freed and
Cowan, 2002). (State financing systems are listed in Table 3-3 in Chapter 3.)

1Eligible populations include children in Medicaid, uninsured children aged 18 and un-
der, Native Americans and Alaska Natives, and all children vaccinated in federally qualified
health centers (FQHCs).
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TABLE 2-1 Government Roles in Immunization

Government Role Functions Agency/Program

Supporting R&D Basic research programs, NIH, National Institute for
support of clinical trials Allergy and Infectious

Disease (NIAID)

Regulating safety Vaccine approval FDA Center for Biologics
Evaluation and Research
(CBER)

Safety monitoring CDC Vaccine Adverse Events
Reporting System (VAERS),
CDC Vaccine Safety
DataLink

Promoting, monitoring, Recommending the Advisory Committee on
and enforcing vaccine schedule Immunization Practices
immunization (ACIP)

Monitoring CDC disease surveillance,
CDC National
Immunization Survey (NIS),
CDC grantee reporting and
evaluation process,
registries

Enforcement State school entry laws, state
nursing home requirements,
state child day care
requirements, travel
requirements

Purchasing vaccines Direct federal purchase VFC, Veterans
Administration,
Department of Defense/
CHAMPUS

Grants to states CDC Section 317 grants to
states

State purchase State employee coverage,
universal purchase
programs, other state
purchases

Promoting and Stockpiles National stockpile program
regulating adequate Coordination Linking producers, state
vaccine supply health officials, providers,

CDC
Protecting suppliers from National Vaccine Injury

liability Compensation Fund
Government production Massachusetts vaccine

production program
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The federal government uses its substantial purchasing power to negotiate
discounted vaccine prices for these federal and state programs. Between
VFC, the Veterans Administration, the Department of Defense, and state
governments, the public sector purchases the majority of vaccines sold in
the United States.

This deep public involvement in the national immunization system is
based in part on the public-good properties and spillover effects that char-
acterize vaccines (see Box 2-1). Because of these properties, the enormous
benefits of vaccines are likely to be undervalued by society, and both the
rates of immunization by the public sector and the levels of private in-
vestment in new vaccine R&D are likely to be lower than desirable with-
out additional incentives. At the same time, these properties of vaccines
make the case for public support of immunization very strong. This sup-
port is reflected in federal and state programs designed to encourage im-
munization, such as VFC and CDC Section 317 grants to states. It also
includes inducements to industry, through the patent system, to invest in
production and research. Government policy regarding stimulation of
vaccine R&D, however, is inconsistent. While the government encourages
such investment through the patent system, it also discourages that same
investment by using its purchasing leverage, its legislative power, and
the imposition of price caps to secure substantial price discounts for exist-
ing vaccines.

Infrastructure Direct investment in and States, CDC Section 317
development operation of public health grants to states

delivery systems
Setting reimbursement Medicare Resource-Based

rates for vaccines and Relative Value Scale
administration fees (RBRVS) rates, state

Medicaid programs
Supporting registry CDC Section 317 program

development
Supporting state universal CDC

purchase programs
Establishing physician CDC

participation in
Medicaid/VFC

Regulating insurance VFC maintenance-of-effort CDC/states
coverage law

State insurance requirements States

TABLE 2-1 Continued

Government Role Functions Agency/Program

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


42 FINANCING VACCINES IN THE 21ST CENTURY

BOX 2-1
Vaccine Spillover Effects and Public Good Properties

Vaccines occupy a unique place in health care policy because of their
spillover effects, or positive consumption externalities, and their public-
good characteristics. Both of these concepts influenced the committee’s
analysis.

Positive consumption externalities or spillover effects exist when con-
sumption of a product by one person benefits both the individual who
consumes it and others who do not consume it. Vaccines against highly
contagious infectious diseases have strong spillover effects, since immuni-
zation protects not just those being immunized but others as well. Since
the benefits extend beyond those individuals who choose to get vacci-
nated, the public benefits of vaccines are much larger than the individual
benefits. The price will reflect only the private benefit—what individuals
are willing to pay to protect themselves. As a result, expenditures on vac-
cines will be smaller than if the price incorporated the benefits to society as
a whole. To remedy this problem, government could subsidize the positive
externality to force consumers to act as if they internalized the external
effects. Public health strategies might include charging less than the market
price for vaccines, paying individuals to immunize, or making immuniza-
tion compulsory.

Differences in Spillover Effects Among Vaccines.  Some vaccines pro-
tect against highly contagious infectious diseases, while others protect
against infectious diseases that are not easily transmitted from one person
to another. Measles is highly contagious, and therefore the measles vac-
cine has strong spillover effects. The vaccine for tetanus, a disease typically
contracted through injuries, does not have such properties. In this regard,
the tetanus vaccine is similar to other preventive services, such as
mammograms or colonoscopies. A number of the vaccines now in devel-
opment, such as therapeutic vaccines for arthritis, diabetes, and cancer, fit
into this nonspillover category. Vaccines that are targeted to high-risk
groups (e.g., immuno-compromised adults at risk for pneumonia and those
at behavioral risk for HIV) rather than to the general population fall into a
gray area. While they afford some protection to the public at large, they
confer substantially higher benefits to those who are at higher risk and this
supports the development of a private market.
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Other Interventions with Spillover Effects.  Once someone has con-
tracted an infectious disease, treatment can also have spillover effects. By
taking an antibiotic that suppresses and eliminates a contagious disease,
the individual prevents further transmission to others.  The main difference
is that once someone has contracted a disease, a strong private motive
exists for seeking treatment. Thus private markets may be adequate to
achieve social goals without additional subsidies.

Comparison with Public Goods. A public good is a product whose ben-
efits extend to all people at no greater cost than that to provide it for one
person. The benefits of the product are indivisible, and no one can be
excluded from using it. For example, national defense is considered a pub-
lic good because it benefits everyone and can exclude no one. In this way,
a public good contrasts with a private good, such as bread, which if con-
sumed by one person cannot be consumed by another.

Vaccine research and development has public-good properties because
it involves the identification of basic scientific knowledge that benefits ev-
eryone and is not diminished by someone’s use of that knowledge. Two
individuals may not take the same dose of a vaccine, but they both can
benefit from the same knowledge that led to the production of the vaccine.
Vaccines are not unique in this property; it can apply in varying degrees to
many socially beneficial goods, such as medical research, technology,
books, and even ideas.

Public goods provide an important rationale for government interven-
tion. Because public goods cannot be divided and sold to the individuals
they benefit, private markets for such goods are sometimes difficult to
develop.  In the absence of patent or copyright protection, the market is
frequently not able to provide such goods and services unless property
rights are granted or adequate alternative compensation is available through
other mechanisms, such as taxes. In public policy debate, public-good
properties can be ascribed to many aspects of health care, such as health
insurance for the poor.

Confusion with “Social Goods.”  A product that offers extremely high
benefits to society is not necessarily a public good, nor does it necessarily
have spillover effects.  A drug that controls cholesterol and prevents heart
attacks is clearly a social good, but it is not a public good; it benefits prima-
rily the person taking it, resulting in a private market for the product. It has
limited spillover effects, because it benefits primarily the person taking the
drug and provides no benefit to others at risk of the disease.

continued
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BOX 2-1 Continued

Type of Product Definition Examples

Spillover effects When consumption of a • Measles vaccine
or positive product by one person • Influenza vaccine
consumption benefits others, the • Pertussis vaccine
externalities spillover effects or • To a lesser extent,

positive consumption antibiotics
externalities are the
benefits that accrue to
those who do not
consume it.

Public good A product whose • National defense
benefits may be provided • Vaccine research
to all people at no greater and development
cost than that to provide (has public-good
it for one person. The properties because
benefits of the product the underlying
are indivisible, and people scientific knowledge
cannot be excluded is not diminished by
from using it. individual

consumption)
• Medical knowledge

Private good A good that, if consumed • Bread
by one person, cannot be • Prescription drugs,
consumed by another. other than anti-

infectives
• Tetanus vaccine
• Diabetes vaccine (in

development)
• Cancer vaccines (in

development)

Social good A product that offers • All of the above
extremely high benefits
to society; it may or may
not be a public good.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


ORIGINS AND RATIONALE OF IMMUNIZATION POLICY 45

The compelling public interest in a strong and effective vaccine sys-
tem has been well served by the national immunization system. But the
assumptions and traditions guiding immunization policy have changed,
and the worsening economic landscape has put additional pressure on
the system. It is unlikely that this system can effectively serve the public
in the future without undergoing substantial change. As context for the
remainder of the report, this chapter examines the legislative origins of
the current system, explains the shared federal and state responsibility for
financing of vaccine purchases and the shared public and private respon-
sibility for immunization coverage, describes public and private immuni-
zation delivery systems, reviews private vaccine production, and summa-
rizes the process used for setting national vaccine policy.

LEGISLATIVE HISTORY OF VACCINE POLICY

The historical roots of the current U.S. immunization system reside in
a federal–state–private-sector partnership that has evolved through a se-
ries of responses to infectious disease crises.2  Although the scale of effort
has expanded significantly over the past 50 years, the federal
government’s role remained relatively unchanged from the mid-1950s to
the early 1990s.

The earliest federal legislation pertaining to vaccines was the Virus
Serums and Toxins Act, passed by Congress in 1902 “to regulate the sale
of viruses, serums, toxins, and analogues productions…” in interstate and
foreign commerce. The laboratory of the Public Health Service was subse-
quently authorized to conduct inspections and to ensure the safety of vac-
cine products. The regulatory authority for both of these functions was
eventually transferred to NIH in 1948 and in 1972 was transferred again
to FDA.

In addition to its regulatory and licensing role, the federal govern-
ment has provided financial support to state and local health departments
for maternal and child health programs since the 1920s (Orenstein et al.,
1999). These programs, funded by block grants authorized under Title V
of the Social Security Act, represent a federal–state partnership that has
been in place for more than 60 years. Title V embedded immunization
services into a comprehensive safety net system for children and their

2Much of the descriptive information in this section is taken from Johnson et al. (2000). See
also Fee and Brown (2002) and Lumpkin and Richards (2002) for discussions of the history
and future of public health. Orenstein et al. (1999) provide a good overview of the immuni-
zation system.
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mothers. When the polio vaccine was licensed, Congress quickly passed
the Poliomyelitis Immunization Assistance Act of 1955 to expedite the
state purchase of vaccine for susceptible children and pregnant women
by circumventing the ponderous Maternal and Child Health grant pro-
cess. A total of $53.6 million was appropriated in 1956 and 1957 for state
purchase of vaccines (Freeman and Robbins, 1991).

The successful effort to halt polio epidemics stimulated interest in
identifying opportunities to prevent other childhood diseases. In the early
1960s, the Kennedy Administration launched the Immunization Assis-
tance Act of 1962, which provided federal support to state and local im-
munization programs using oral polio vaccines, as well as diphtheria, per-
tussis, and tetanus (DPT) vaccines. The legislation established a federal
presence in the financing of childhood vaccines but not direct purchase.

Beginning in 1965, substantial changes occurred in federal immuniza-
tion policy that continued over the next decade. The first bulk purchases
of vaccines under a federal contract occurred in fiscal year 1966, when the
federal government purchased polio and measles vaccines under consoli-
dated contracts and provided them in lieu of financial grants to state and
local public health agencies. The purpose of this policy change was to
offset the costs incurred by state and local public health agencies, since
the bulk purchase of vaccines under a federal contract led to substantial
price reductions. Additional vaccines, including the rubella and combined
measles–mumps–rubella (MMR) vaccines, were added to the federal vac-
cine contract between 1969 and 1975. Even as late as 1982, however, diph-
theria and tetanus toxoids and whole-cell pertussis (DTP) vaccines were
not being purchased under the federal contract because their prices were
low, and limited savings could be achieved by bulk purchases. In addi-
tion, Congress enacted Section 317 of the Public Health Service Act in
1972 to provide grants to state and local governments for immunization
infrastructure development and vaccine purchases.

By the late 1980s, childhood immunization rates had achieved record
highs. Nevertheless, measles outbreaks occurred in several parts of the
United States during 1989 and 1990, catching public health officials off
guard. The outbreaks resulted in over 55,000 cases of measles, 130 deaths,
11,000 hospitalizations and 44,000 hospital days, and an estimated $150
million in direct medical costs (Shalala, 1993). The traditional shared fed-
eral–state responsibility for infectious disease control was challenged by
the variability of state efforts and the inability of states to marshal suffi-
cient funding to respond to the outbreaks. Increased federal funds be-
came available to fill the gaps, and the Department of Health and Human
Services (DHHS) undertook a study of federal and state acquisition and
reimbursement policies for vaccines (Kelly et al., 1993). The study identi-
fied systematic barriers to access as the key limiting factor for immuniza-
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tion rates and suggested the elimination of fragmentation and conflicting
rules among government programs.

In 1994, the VFC program was launched as part of national health
care reform efforts during the Clinton Administration. The centerpiece of
the program is an entitlement that provides free vaccines to children aged
18 and younger who are uninsured, Alaska Native or Native American,
or who eligible for Medicaid, or receive their vaccines in a federally quali-
fied health center (FQHC). A key goal of the program is to enable children
receiving public assistance to be immunized within their medical home
rather than in a public health clinic. The result has been a massive shift of
safety net immunizations from approximately 3,300 public clinics to well
over 40,000 private providers. This program has also expanded the public
share of vaccine purchases from roughly 35 percent to 52–55 percent of all
childhood vaccines (Orenstein, 2002a). Under the program, CDC negoti-
ates the prices of vaccines, which are then ordered by the states at the
federal contract price.

Today the federal government is active in virtually every aspect of
immunization—from basic research to the purchase of vaccines (Schwartz
and Orenstein, 2001). The National Institute of Allergy and Infectious Dis-
eases (NIAID) within NIH supports basic research and clinical trials.
Safety and efficacy are regulated by FDA’s Center for Biologics Evalua-
tion and Research (CBER), which reviews new vaccine applications; re-
views clinical trials; and licenses new vaccines, production facilities, and
each lot of vaccine that is produced.  Postrelease safety is monitored
through the CDC Vaccine Adverse Event Reporting System (VAERS) and
the Vaccine Safety DataLink (VSD). VSD is a CDC program in which eight
health maintenance organizations (HMOs) across the United States com-
bine data on immunizations so that potential rare adverse events that may
be associated with some vaccines can be identified and evaluated.

CDC also monitors immunization rates through its annual National
Immunization Survey, conducts ongoing disease surveillance, and moni-
tors state and metropolitan grantees. CDC negotiates federal contracts for
the public purchase of vaccines for the VFC program and state purchase,
which account for more than half of childhood vaccines sold in the United
States. CDC also determines Section 317 funding to state grantees, main-
tains the national vaccine stockpile, and supports state immunization pro-
gram offices.

SHARED FEDERAL AND STATE
RESPONSIBILITY FOR FINANCING

Despite the deep federal involvement in immunization, states and lo-
calities retain primary responsibility for providing public health services,
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including the maintenance of a public health infrastructure. States develop
and fund a public vaccine delivery system—including facilities, equip-
ment, drugs and supplies, health professionals, and administration—that
provides a broad safety net for the underserved. States are largely respon-
sible for enforcement of immunization through school entry, nursing
home, and day care laws. Many states maintain or are developing a state-
wide registry to track both immunization status and eligibility. States also
enforce mandates for state-regulated health insurance plans, although this
responsibility excludes self-insured employer plans that are exempt un-
der the Employee Retirement and Income Security Act (ERISA). In addi-
tion, states conduct continuous outbreak surveillance, maintain registries,
pay providers, carry out planning activities, forecast vaccine demand, and
perform public outreach.

States rely heavily on federal assistance to maintain this delivery in-
frastructure. The Section 317 program provides grants to states for both
vaccine purchase and infrastructure. The national immunization system
has historically been based on an assumption of shared federal and state
responsibility for immunization financing. Over the last decade, however,
the state role in financing immunization has waned. Today, fewer than
half of the states contribute more than 10 percent of government vaccine
expenditures, and only 10 states contribute more than half (Federal Funds
Information for States, 2002; Freed and Cowan, 2002). The erosion of the
state role accelerated with the passage of the VFC program. VFC was
intended to enhance, but not supplant, state funding for immunization;
between the introduction of VFC in 1994 and 2002, however, state spend-
ing on immunization lagged well behind federal spending. States contrib-
uted an estimated $340 million to immunization in fiscal year 2000, of
which $109 million was for vaccine purchase (IOM, 2000a).

 VFC funding has increased substantially. Many states have allowed
these new federal dollars to partially replace (or crowd out) state funds in
meeting the state’s vaccine needs (Academy for Health Services Research
and Health Policy [AHSRHP], 2001). This crowd-out is a natural result of
the structure of VFC and state funding streams: as a federal entitlement
program, VFC has assured funding, whereas state funding depends upon
the discretionary legislative process. The current fiscal crisis in most states
exacerbates the pressure for crowd-out.

Despite the general trend toward diminished state support of vaccine
purchase, some states have increased their immunization budgets. Start-
ing in the early 1990s, a handful of states established universal purchase
programs that use state funds to purchase vaccines for all citizens, regard-
less of insurance status. Fourteen states now have such programs, al-
though several have excluded the most expensive vaccines. Given the cur-
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rent economic outlook for many states, the expansion of universal pur-
chase programs is unlikely (National Health Policy Forum, 2001).

The long-standing assumption that the federal government and the
states will share responsibility for financing of vaccine purchases appears
to be challenged, then, by the trends of the past decade. An erosion of
shared federal and state responsibility has two potential downsides. First,
it reduces the ability of federal and state agencies to distribute the burden
of increasing vaccine expenditures and respond to sudden needs or bud-
get shortfalls. Second, the key historical assumption that public health is a
state and local activity derives from the need for flexibility and local
knowledge and special conditions that defy a one-size-fits-all federal ap-
proach. This is particularly true for vaccines because of local conditions
that could foster outbreaks, the need for coordinated and interdiscipli-
nary community responses, and concerns regarding public acceptance and
enforcement. To the extent that federal vaccine purchasing could limit
local flexibility, it might be considered detrimental to public health. In
practice, however, increasingly federalized financing for vaccines may
have enabled states to focus their resources away from vaccine purchase
and toward infrastructure, surveillance, and targeted immunization cam-
paigns. States continue to perform the public health and administrative
functions associated with immunization (Freed and Cowan, 2002).

SHARED PUBLIC AND PRIVATE
RESPONSIBILITY FOR COVERAGE

Prior to the last several decades, employer-based private insurance
provided limited coverage for preventive services, including immuniza-
tion. Until recently, the public sector played a highly active role in immu-
nization, particularly during the early polio vaccination campaign of the
1950s. Coverage of preventive services increased, however, with the
growth of HMOs, which have traditionally emphasized such services.
Eventually, the private sector assumed responsibility for immunizing
more than half of the population, and the public role became focused al-
most exclusively on the safety net function—that is, providing basic health
services for underserved and disadvantaged populations. The introduc-
tion of the VFC program in 1994 did not fundamentally change this rela-
tionship. In fact, a key assumption of the VFC program was that the pri-
vate sector would continue to share the burden more or less equally with
the public sector, and the law included a maintenance-of-effort provision
that required private insurers to maintain the childhood immunization
benefits they had in place before VFC. In addition, 27 states have imposed
separate immunization coverage mandates on state-regulated insurance
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plans (i.e., excluding self-funded plans exempted from state regulation by
ERISA).  Eleven states include mandates on adult immunization (Swartz,
2003). There are indications, however, that private insurance coverage of
immunization is now eroding:

• Laws designed to prevent such erosion—state mandates and main-
tenance-of-effort provisions—vary widely in both content and enforce-
ment (Freed and Cowan, 2002; Swartz, 2003). Furthermore, self-insured,
ERISA plans are exempt from state laws,3 and insurance plans instituted
since 1994 are exempt from maintenance-of-effort provisions.

• Universal purchase states have shifted from private to public fi-
nancing as insurers have turned to publicly supplied vaccines for their
beneficiaries. In these states, insurers can provide immunization as a cov-
ered benefit and then encourage their providers to use VFC vaccines
rather than ask for reimbursement for privately purchased vaccines. For
example, United Healthcare of Connecticut requires providers to use
state-supplied VFC vaccines when they are available (United Healthcare,
2002).

• Coverage tends to vary by type of insurance product, and there-
fore the mix of insurance products affects coverage levels. HMOs have
historically had the highest coverage levels, while preferred provider or-
ganizations (PPOs) and indemnity plans provide immunization coverage
less frequently (Wood, 2003). Since PPOs are gaining in market share rela-
tive to HMOs (Kaiser Family Foundation and Health Research and Edu-
cational Trust [KFF-HRET], 2002), average coverage levels may decline.

• Even insurers that provide immunization benefits often require
patient cost sharing in the form of deductibles and copayments (KFF-
HRET, 2002). The shift in the insurance product mix to PPOs may contrib-
ute to this trend.

• Higher vaccine prices may contribute to higher premiums and
cause employers or workers to drop health insurance (KFF-HRET, 2002).

These trends in benefits and regulation suggest that underinsurance
is a growing problem. Recent surveys indicate that between 5 and 14 per-
cent of insured children do not have coverage for immunizations, and
50 percent of insured adults not on Medicare lack coverage (CDC, 2002d;
IOM, 2000a; Meyer, 2002; Wood, 2003).  Furthermore, as noted above,
many of those who have immunization coverage face significant financial
barriers to immunization in the form of cost sharing, such as deductibles

3For a fuller discussion of applications of ERISA to health benefits, see Butler (2000).
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and copayments. Interviews with health plan representatives also sug-
gest that they may rethink the types of vaccine benefits they typically
provide for recommended childhood vaccines as newer vaccines with
higher prices and less-favorable cost–benefit profiles are developed
(Swartz, 2003). Of particular concern to health plans is the development
of new and expensive combination vaccines that are likely to be in high
demand by parents and providers, although they may not prove to be
cost-effective.

What if the assumed shared public and private responsibility for vac-
cine financing is no longer assured? Sharing the financial burden has been
important to states, and its importance increases in tight budgetary
environments. Erosion of coverage in a piecemeal fashion could further
fragment immunization coverage if, for example, a patient were to have
separate providers and funding sources for different vaccines. This frag-
mentation could lead in turn to missed opportunities and higher adminis-
trative costs. On the other hand, public (federal) assumption of all financ-
ing responsibility would likely negate these detrimental effects.

PUBLIC AND PRIVATE DELIVERY SYSTEMS

The delivery system for public immunization has experienced major
changes during the last decade. Before the adoption of VFC in 1994, pa-
tients in Medicaid or other types of public assistance programs usually
received vaccines in public health clinics (IOM, 2000a). With VFC, deliv-
ery of vaccines for those without insurance shifted from public clinics to
private office-based medical practices. This shift aligned immunization
services with the two prevailing trends: (1) increasing reliance on private
managed care contractors and providers to serve Medicaid and State
Children’s Health Insurance Program (SCHIP) enrollees, and (2) delivery
of safety net services within the “medical home or usual source of care.”
Thus, VFC expanded the safety net provider base from roughly 3,300 pub-
lic clinics to more than 40,000 public and private provider sites (IOM,
2000a).

The shift from stand-alone public clinics to office-based, routine
sources of care created additional administrative complexity, especially
in terms of surveillance: it is more difficult to monitor 40,000 plus pro-
vider sites than 3,000 clinics. Furthermore, participating clinicians face
administrative burdens as a result of fragmentation that remains within
the immunization system.  The existence of multiple payors requires de-
terminations of eligibility that can be quite difficult. Ineligibility may re-
sult in a provider’s not receiving compensation for a vaccine already ad-
ministered. The combination of VFC and health plan formularies can lead
to separate stocks of vaccines and unequal treatment of patients based on
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source of payment. In addition, problems in the timing of vaccine release
and VFC contract negotiations may leave providers with gaps in invento-
ries that result in missed opportunities and high costs associated with
patient recall programs. Also, since VFC does not cover clinician fees for
administering vaccines, those fees remain even more fragmented than
vaccine purchase. These issues contribute to a high rate of referrals of
patients to the public sector, even with VFC (Zimmerman et al., 1997).

PRIVATE VACCINE PRODUCTION

Government is not merely a purchaser of vaccines; it works closely
with the vaccine industry in several ways. The government supports ba-
sic vaccine research through NIH, enforces patent laws that influence the
profitability of the industry, regulates the production of vaccines through
the FDA, recommends vaccines for the childhood and adult schedules
(thereby determining market size and funding streams), and negotiates
contracts for more than half of the childhood vaccines purchased in the
United States. Massachusetts and Michigan have even engaged in vaccine
production. In Box 2-2, public–private collaboration in the supply of vac-
cines is illustrated through the history of the DTaP vaccine.

The industry–government relationship has for the most part been
highly collaborative and constructive, despite normal tensions between a
regulator and a regulated entity.  Examples of issues that have created
tensions include the need for protection from lawsuits over vaccine in-
jury, which resulted in the adoption of the National Vaccine Injury Com-
pensation Program; the removal of thimerosal (a mercury-based preser-
vative) from recommended vaccines; the passage of VFC, which resulted
in a larger public share of vaccine purchases and lower average prices; the
introduction of the FDA’s Team Biologics regulatory regime, which in-
creased the burden of regulatory compliance for producers; the higher
industry pricing model for new vaccines, such as varicella and pneumo-
coccal conjugate; unprecedented vaccine shortages; and the increasing
burden of proof required for vaccine approval and entry into the U.S.
market.

While industry–government conflicts are typically resolved amicably,
the changing landscape could exacerbate future conflicts. Given the lim-
ited number of vaccine producers left in the market and the risk of even
further exit (see Chapter 5), the government has little leverage or room for
negotiation on key issues. The increasing number of recommended vac-
cines and higher prices of new vaccines, along with the changing cost–
benefit profiles of newer and combination vaccines, tend to elevate eco-
nomic considerations and politicize vaccine policy. Most important, these
issues increasingly involve government policies that are at cross-purposes.
For example, a key approach for alleviating the fragility of supply—
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BOX 2-2
Public–Private Collaboration: The Case of DTaP Vaccine

The history of the DTaP vaccine illustrates recent trends in the vaccine
industry. DTaP is a combination vaccine that includes diphtheria, tetanus,
and acellular pertussis components. Its predecessor, DTP, which used a
whole-cell pertussis component, was one of the first combination vaccines
to be licensed by the Food and Drug Administration (FDA). DTP was inte-
grated into routine pediatric care in the late 1940s and remained a staple of
preventive services in the United States through the mid-1990s (CDC, 1992).

Public Safety

Concerns about the safety of whole-cell pertussis first emerged in the
1930s (Mowery and Mitchell,1995). Public concern about DTP peaked in
Japan and Great Britain in the mid-1970s and led to declines in immuniza-
tion rates and increases in pertussis cases and deaths in Japan and Great
Britain (CDC, 1992; Gangarosa et al., 1998). Researchers in Japan began to
search for a more refined, acellular version of the pertussis vaccine (Felton,
1957). In 1981, these efforts paid off with the development of a licensed
DTaP vaccine in that country (CDC, 1992; Noble et al., 1987).

The issue peaked in the United States in the early 1980s, in part as a
result of television documentaries such as “Vaccine Roulette,” which
helped sensitize the public and policy makers to vaccine safety concerns.
Product-liability lawsuits followed and rapidly escalated—from 17 suits in
1982 to 225 by 1986 (Sing and Willian, 1996). In response to the growing
liability crisis, two of the three manufacturers distributing DTP in the U.S.
market—Wyeth and Connaught—dropped out in 1984, leaving Lederle as
the sole supplier in this country (CDC, 1984). A severe shortage of DTP
followed, which necessitated a decision to postpone the fourth and fifth
doses, thus assuring coverage for infants, the most vulnerable population
(CDC, 1984). In response to the crisis, Congress enacted the National Vac-
cine Injury Compensation Program (NVICP), a no-fault program to assist
victims of vaccine injury, which was funded by a federal excise tax on
childhood vaccines (Johnson et al., 2000). The compensation program was
effective almost immediately in controlling DTP lawsuits.  Congress also
established the National Vaccine Program to develop a comprehensive
National Vaccine Plan, and established the National Vaccine Advisory
Committee to advise the Secretary of Health and Human Services on na-
tional vaccine policy.

Research and Development

The development of a licensed acellular pertussis vaccine became a
high priority of both the National Institutes of Health (NIH) and the FDA. In
addition to conducting basic research (NIH researchers played a key role
in the development of the initial acellular pertussis vaccine licensed in
Japan in 1981), NIH took an unusually proactive role in financing and

continued
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overseeing clinical trials starting in the mid-1980s and continuing into the
1990s. By the late 1990s, four companies had been licensed to manufac-
ture and distribute acellular pertussis products for the U.S. market.

NIH helped accelerate the development and licensing of acellular per-
tussis vaccines by sponsoring a comprehensive series of clinical trials,
which provided a unique opportunity for comparisons across multiple vac-
cine candidates (National Institutes of Health [NIH], 2002). Starting in
1984, NIH actively and successfully recruited nine manufacturers into
Phase II clinical trials, which resulted in a unique collaboration across in-
dustry and between industry and government agencies in the United States
and abroad (Mowery and Mitchell, 1995). Lederle-Praxis Biologicals took
exception to the fact that NIH selected only foreign-made vaccines for the
multicenter Phase III trials (Mowery and Mitchell, 1995); but despite its
concern, Lederle’s DTaP vaccine, Acel-Imune, eventually became the first
acellular pertussis vaccine approved for use in the United States (CDC,
1991).

Although the first acellular pertussis vaccines were licensed in Japan in
1981, it would take a full decade, until December 1991, before an acellu-
lar pertussis vaccine was approved for American children. This approval
was initially only for the fourth and fifth doses; not until 1996 was DTaP
approved for the full five-dose series.

Supply

Once DTaP was in production, supplies of the vaccine were stable
throughout the 1990s. By 1998, four manufacturers were producing DTaP
for the U.S. market. By 1999, 95 percent of U.S. children aged 19–35
months had received three doses and 83 percent had received four doses
of DTP or DTaP (CDC, 2000). By January 2001, however, the DTaP supply
picture had deteriorated significantly. A nationwide shortage of DTaP led
CDC to temporarily revise its recommended childhood immunization
schedule (CDC, 2001b; GAO, 2002).

As with other vaccine shortages in 2001–2002, the DTaP shortages have
been attributed to multiple factors. The most proximal causes included the
abrupt withdrawal from the U.S. market of two manufacturers (Wyeth and
North American Vaccine) and a serious slowdown in production by a third
producer (Aventis Pasteur), as the company worked to remove the preser-
vative thimerosal from its product. The remaining manufacturer, Glaxo-
SmithKline, was able to increase its supply temporarily, but a nationwide
shortage still occurred (GAO, 2002).

Pricing

Pricing of DTaP has mirrored general industry pricing trends. From 1977
to 1982, the government price for DTP vaccine was quite low ($0.15 per
dose in the public sector, $0.19 to $0.37 per dose in the private sector). By
the mid-1980s, however, prices for many vaccines had climbed dramati-

BOX 2-2 Continued
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cally. Between 1983 and 1986, for example, the cost of a single dose of
DTP vaccine increased from $0.45 to $11.40 in the private sector and from
$0.42 to $3.01 in the public sector (Sing and Willian, 1996). When
Lederle’s DTaP entered the market in the early 1990s, its prices were more
than four times higher than those for the DTP product. The differences
between CDC contract prices and private-sector prices have remained fairly
constant; contract prices averaged 57.7 percent of private-sector prices
between 1993 and 2002.

In 1997, CDC used DTaP contract negotiations to pilot a set of policies
that represented a shift from a winner-take-all approach to multiple sup-
plier contracts and allowed contractors to lower their prices during the
contract period to compete for market share. After 2 years, these provisions
were extended to all CDC vaccine contracts. As a result, manufacturers’
contract prices began to converge, starting in 1997 and continuing through
early 2001. In April 1998, all four manufacturers were selling at $7.00 per
dose.

This stable pricing situation continued until the withdrawal of Baxter-
North American and Wyeth in April 2001 and the temporary reduction in
DTaP production by Aventis as it worked to remove thimerosal from its
product. By January 2001, the nation was experiencing a recurrence of
DTaP shortages. Prices have risen once again—to approximately $12.00
per dose.

The Future

DTaP is likely to become the platform on which larger combination
vaccines will be built, combining five, six, seven, or more antigens into a
single shot. In December 2002, the FDA licensed the first of the new com-
bination DTaP-based vaccines. Developed by GlaxoSmithKline, the new
vaccine combines five antigens: diphtheria, tetanus, and acellular pertussis
(DTaP); hepatitis B (HBV); and polio (IPV) (Food and Drug Administration
[FDA], 2002). Larger combination vaccines of this kind have already been
introduced successfully in the European market. In addition, Glaxo-
SmithKline has developed and licensed in other countries four other DTaP-
based combination vaccines, including two that combine DTaP with Hib
(Haemophilus influenzae type b) vaccine, a potential next candidate for
the U.S. market (SmithKline Beecham, 2000).

As the nation faces both old and new challenges in reducing morbidity
and mortality from communicable diseases, it is important to understand
the complex nature of vaccine development and use, which sits at the
intersection of four domains: science, public opinion, government policy,
and private-sector market forces. Perhaps the key lesson learned from this
brief history of DTaP is that all four domains will continue to evolve, some-
times in surprising ways.

SOURCE: Adapted from Fine (2003).

BOX 2-2 Continued
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reducing barriers to entry for foreign producers—conflicts with desires to
protect the quality of the vaccine supply and to assure safety for the
diverse U.S. population.

Despite some recent interest in the development of government pro-
duction or government-owned, contract-operated production (often re-
ferred to as “GoCo”) of vaccines (IOM, 2001; NVAC, 2003), a broad con-
sensus has emerged that only a thriving private vaccine industry has the
production and R&D capacity to meet the nation’s growing vaccine needs
(IOM, 2000a). A diminished role for private industry could result in peri-
odic shortages, total loss of supply of certain vaccines, price instability,
and decreased investment in R&D.

THE SETTING OF NATIONAL VACCINE POLICY

The vaccine enterprise has experienced unprecedented turmoil and
change in areas ranging from pricing and shortages to globalization and
technological developments. Thus, the validity of key assumptions that
have guided national vaccine policy to date is eroding. Vaccine policy has
been essentially static, operating as if these changes have not occurred.
New policies and strategies are necessary to guide the national immuni-
zation effort over the coming decades. How will this guidance emerge,
and is the current planning apparatus up to the task?

Planning authority for vaccine policy resides in numerous agencies
and independent bodies that have separate areas of responsibility. Con-
flicts can emerge among the objectives, plans, and regulatory decisions of
these different entities. Looking to the future, questions of vaccine policy
include which vaccines will be developed and produced, how safe and
effective they will be, who should receive them, how much they are likely
to be worth, how much they will cost, who should pay for them, and how
they will be supplied to the public. Such questions are addressed in an
uncoordinated fashion by multiple agencies with very different perspec-
tives:

• National Institute of Allergy and Infectious Diseases (NIAID). NIAID is
the NIH institute responsible for establishing basic research funding pri-
orities for immunization, which in turn influence the development of fu-
ture vaccines. Private industry also plays an independent role in vaccine
development, bringing vaccines from basic research to commercial devel-
opment according to its assessment of which vaccines represent the most
viable markets.

• Food and Drug Administration (FDA). The FDA influences which
vaccines come to market, the timing of releases of new vaccines, and the
competitive structure of the industry. Moreover, through its impact on
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regulatory and production costs, the FDA indirectly influences prices and
company returns on investment, which affect vaccine supplies and inno-
vation. The FDA’s broad regulatory influence hinges on two key policy
levers—the standards it sets for efficacy and safety, and the manufactur-
ing and administrative costs of compliance.

• National Immunization Program (NIP). The NIP is the entity within
CDC responsible for developing and implementing public health policy
regarding vaccines. Its roles include negotiating federal vaccine contracts,
providing grants and assistance to states, conducting immunization sur-
veillance, studying vaccine safety, and coordinating public health pro-
grams nationally.

• Advisory Committee for Immunization Practices (ACIP). ACIP is an
advisory committee that determines which vaccines will be recommended
for inclusion in the schedule of recommended vaccines. The schedule in-
fluences the accepted national standards of care for immunization. In ad-
dition, ACIP determines which vaccines will be included in the VFC en-
titlement. ACIP recommendations resulted in a virtual doubling of federal
expenditures on vaccines (from $500 million to $1 billion) with the ap-
proval of the pneumococcal conjugate vaccine.

• National Vaccine Program Office (NVPO). NVPO is an office within
DHHS that conducts strategic planning for the NIP and provides liaison
with the major immunization stakeholders, including other federal agen-
cies, states and municipalities, providers, manufacturers, and consumers.
While charged with performing a centralized planning and coordination
role, NVPO has yet to demonstrate its ability to reconcile the competing
interests both within and outside the government, perhaps because of in-
adequate resources.

• National Vaccine Advisory Committee (NVAC). NVAC is an advisory
committee to NVPO on matters of research, availability, safety and effec-
tiveness, and public health associated with vaccines.

ACIP currently plays the pivotal role in this regulatory scheme, a role
that bridges the supply side of the market (the industry and the FDA,
which regulates it) and the demand side (the market for vaccines); the
government programs that pay for vaccines; and CDC, which negotiates
their prices and fosters public access (see Figure 2-1).

ACIP not only makes recommendations for the use of vaccines by
children and adults but also determines whether a vaccine will be pro-
vided free to children through the VFC program. ACIP also has substan-
tial influence on sources of payment since it controls billions of federal
entitlement dollars. It is sometimes criticized for creating unfunded man-
dates to state and private insurers without sufficient consideration of the
consequences for these stakeholders (France, 2000).
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FIGURE 2-1 Central role of ACIP in vaccine policy.

The recommendation process begins with FDA approval for licensure
of a new vaccine product. ACIP then begins considering whether and
under what circumstances the vaccine should be recommended for use by
the public. The American Academy of Pediatrics (AAP), through its Com-
mittee on Infectious Diseases (also known as the Redbook Committee),
coordinates closely with ACIP in order to provide direction to the AAP
professional membership that is consistent with ACIP’s recommenda-
tions. The American Academy of Family Physicians (AAFP) also coordi-
nates its recommendations with ACIP. The recommendations of both the
AAP and the AAFP become standards across the medical community.

ACIP is a 15-member panel of experts appointed to 4-year terms by
the DHHS Secretary (CDC, 2001a).  Appointees must undergo a thorough
conflict and bias review to determine their eligibility. ACIP includes sci-
entific and medical experts in relevant fields of medicine and biology, as
well as a consumer representative. The committee also has 19 nonvoting
liaison members, who represent medical professional societies and other
key groups, and 8 ex-officio members representing other federal agencies.
Nonvoting members may participate in workgroup meetings, where a
great deal of the actual work of ACIP is conducted. They may also be
allowed to vote in specific cases designated by the ACIP executive secre-
tary, such as when conflicts of interest exclude voting members. The com-
mittee is staffed by CDC; the executive secretary, who coordinates the
committee, is a member of the CDC staff. ACIP holds three regular meet-
ings each year, plus meetings of emergency consultation workgroups
when necessary.
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Issues considered by ACIP in making its recommendations include
safety, efficacy, cost-effectiveness, feasibility, and risk–benefit ratios. Back-
ground work leading to the committee’s recommendations is conducted
by ad hoc workgroups, which can include voting and nonvoting mem-
bers and CDC staff. Consultants and vaccine company representatives
may provide data and technical assistance. The last step in the recommen-
dation process is approval by the CDC director and publication in CDC’s
Morbidity and Mortality Weekly Report. ACIP reviews each recommenda-
tion at 5-year intervals to assess the need for changes. In addition to its
full recommendations, ACIP can make permissive recommendations in
the form of suggestions for the use of vaccines when the committee can-
not clearly define the group at risk for the disease the vaccine is designed
to prevent.

ACIP does more than simply make recommendations; it wields power
beyond its mission, design, or authority. By default, it plays a pivotal role
in vaccine policy by determining the market for vaccines, influencing
prices, and setting a benchmark of sorts for the cost–benefit threshold for
new vaccines. But this is a role for which ACIP may not be particularly
well suited because it is not structured to perform such a broad public
policy function. ACIP exhibits two principal limitations in this regard.

1. Lack of authority beyond CDC. ACIP is influential, but its statutory
reach is limited. For example, its planning horizon for new vaccines is
limited because it cannot anticipate the timing of FDA approvals. As soon
as a vaccine has been approved by FDA, however, a 90-day clock starts
ticking; and once it runs out, states are required to provide approved vac-
cines through Medicaid. In contrast, in the overall VFC program, vaccines
need be provided only once a federal contract price has been negotiated.
If ACIP is able to approve a new vaccine within this window and further
approve its inclusion in VFC, CDC must still negotiate a contract before
the vaccine will be covered by VFC. An expensive vaccine, such as pneu-
mococcal conjugate, can create a burden for states, which must purchase
the vaccine directly and must do so without benefit of the discounted
federal contract price. State legislative action may also be required to se-
cure additional funding for vaccines. If state funding is delayed, some
private providers may need to purchase the vaccine at high prices and
without assurance of compensation. In the case of pneumococcal conju-
gate vaccine, ACIP delayed publication of its recommendation until a
price could be negotiated with the manufacturer; as a result, states and
providers were financially responsible for vaccine purchases (Fairbrother
and Haidery, 2002).

Private insurers may also face difficulties in paying for new vaccines
not included in their annual budgets or premium calculations. They may
choose to defer coverage until the next contract period or provide cover-
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age at a loss. Provider groups that are globally capitated by health plans
may face the same problem but with fewer resources to enable them to
provide the vaccines at a loss (IOM, 2003a).

For vaccines included in the VFC program, only a few state Medicaid
programs will reimburse private clinicians for the use of privately pur-
chased vaccine that is available under the federal contract, even in the
case of shortages when publicly purchased vaccine may not be available.
However, most Medicaid programs will reimburse clinicians for needed
vaccine for which no federal contract price exists (e.g., tetanus–diphteria,
adult pneumococcal, meningococcal), although others will not (Freed and
Cowan, 2002).

To address these problems, AAP has recommended closer coordina-
tion of licensing, approval, and purchasing, with a target of 60 days after
licensure for establishment of public and private price. AAP has also rec-
ommended that the federal government provide emergency funds with
fixed annual appropriations to buy newly licensed vaccines for public pro-
grams in the interim between a recommendation by ACIP, AAP, and
AAFP and incorporation of the expenditures in the regular budget cycle.

Once ACIP has issued a new vaccine recommendation and the fed-
eral contract for that vaccine has been negotiated, states must begin pro-
viding the vaccine through the VFC program. States may want to provide
the newly recommended vaccine to non–VFC-eligible children for whom
they provide other recommended vaccines. Doing so is becoming increas-
ingly difficult, however, because of the high prices of recently recom-
mended vaccines (Freed and Cowan, 2002).

The issuance of a new recommendation can be particularly problem-
atic financially if the recommendation is released (and the federal con-
tract negotiated) after federal and/or state funding decisions have already
been made. Even when recommendations are anticipated before funding
decisions have been made, these decisions are based on projections of
need and uptake, which may not be accurate. Several states have noted,
for example, that the annual federal funding decisions did not adequately
account for the rapid uptake of pneumococcal conjugate by providers in
the funding awards to states (Freed and Cowan, 2002).

2. Need for appropriate economic decision-making expertise, data, and crite-
ria. Studies on the cost-effectiveness of vaccines imply that vaccines rep-
resent one of the best investments in public health. But vaccines are not
inherently cost-beneficial; their cost-effectiveness depends on the price
charged (Jacobs and Meyerhoff, 2001). In the existing system, ACIP has
the responsibility for determining whether it is in the interests of the na-
tion to utilize and pay for a vaccine, based on its cost and benefit to soci-
ety. Cost-effectiveness is considered, but ACIP usually assesses the data
without advance knowledge of the federal contract price or the costs of
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production. In the case of pneumococcal conjugate vaccine, cost-effective-
ness studies reviewed by ACIP underestimated the actual price. In the
context of supply shortages, industry exit, and disincentives to innovate,
ACIP’s limited consideration of cost may represent an overly narrow per-
spective. Furthermore, the composition of the committee—infectious dis-
ease experts, physicians, and public health officials—may be ill suited to
such economic analysis.

As a result, ACIP may be poorly equipped to deal with vaccines that
are likely to emerge in the future. Vaccines are increasingly being intro-
duced at higher prices. Also, there is a trend toward vaccines that target
conditions other than contagious diseases and thus do not possess the
traditional spillover effects characteristic of the majority of vaccines that
prevent highly contagious diseases. Some new vaccines may have less-
favorable cost–benefit profiles, and new combination vaccines may have
costs and benefits not captured in traditional cost–benefit analysis. For
example, Jacobs and Meyerhoff (2001) argue that the ACIP decision on
pneumococcal conjugate vaccine did not meet conventional standards for
cost-effectiveness. Regardless of whether this assessment is correct, it sig-
nals a major change in thinking about vaccines that will likely require
new models of assessment and regulation.

FINDINGS

• Government is deeply involved in the immunization enterprise, a
role that reflects the public-good and spillover characteristics of vaccines.

• Government policy toward vaccine R&D is inconsistent: it both
promotes and discourages the development of new vaccines.

• While states continue to take principal responsibility for immuni-
zation infrastructure and delivery, it can no longer be assumed that they
will share responsibility for vaccine purchase with the federal govern-
ment.

• It cannot be assumed that private insurers will continue to share
responsibility for covering immunizations.

• The assumption of a stable supply of vaccines produced by a
healthy private sector can no longer be made.

• The current approaches to vaccine prioritization and immuniza-
tion system planning are inadequate, as currently structured, to deal with
the changing nature of vaccines and vaccine economics.
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Public and Private Insurance Coverage
Summary of Findings

• An estimated 13.8 percent of children between birth and 5 years of
age are underinsured (that is, have private insurance that does not include
immunization benefits).

• Half  of all adults aged 18–64 lack immunization coverage; 32 per-
cent of this population (29 million adults) is considered to be at high risk.

• The proportion of children and adults without immunization cover-
age may increase as a result of current trends in insurance benefits and the
increasing cost of the recommended vaccines on the immunization sched-
ule.

• Insurance coverage and patient cost sharing are among the impor-
tant factors influencing rates of immunization.

• The current vaccine financing system is fragmented and prone to
funding delays; the result is missed opportunities and institutional barriers
to immunization.

• Public vaccine financing programs have led to some crowd-out of
private immunization coverage, and attempts to limit crowd-out have met
with mixed success.

• Increasing vaccine costs, crowd-out of private-sector financing, and
federal funding delays place significant stress on state financing mecha-
nisms, prompting limits on state contributions to immunization programs.
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3

Public and Private
Insurance Coverage

Immunization is financed through private health insurance, public
safety net programs, and patient out-of-pocket spending. The source of
coverage1 varies substantially by age (see Table 3-1). Private insurance
covers 52 percent of children aged 0 to 5 years for immunizations, and
public programs cover about 34 percent. The remaining 14 percent of chil-
dren are underinsured; as noted in Chapter 1, this population is defined
here as those who have insurance that does not cover immunizations (see
Figure 3-1). Children who have no insurance (public or private) are auto-
matically covered by the Vaccines for Children (VFC) program; children
who are underinsured can receive VFC-purchased vaccines only in feder-
ally qualified health centers and in their doctors’ offices in some states
that have expanded the VFC program with state dollars.

Americans aged 65 or older are almost universally covered for immu-
nizations through Medicare. Adults aged 18–64 are covered less fre-
quently for immunizations than either children or the elderly (see Figure
3-2). Private insurance covers about 41 percent of this population for im-
munizations, and public programs cover about 9 percent. The remaining
50 percent are either underinsured or uninsured. Unlike children, adults
who are uninsured are not covered by any public programs until they
become eligible for Medicare.

While older adults have Medicare coverage, adults under age 65 have
virtually no safety net coverage for immunization. Only 17 percent of

1Coverage can refer to either the rate of immunization in a population or insurance enroll-
ment. Throughout this report, the term is used exclusively to mean insurance enrollment.
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TABLE 3-1 Insurance Coverage for Immunization by Age Group, 2000

Number
Covered % of Population

Category (in thousands) Category

U.S. Population 281,400

Children 0–5
Medicaid-enrolled 4,649 18.3
SCHIP—Medicaid expansion 241 0.9
SCHIP—Stand-alone 771 3.0
Native American—VFC-eligible 261 1.0
Private insured—immunization covered 13,143 51.8
Underinsured for immunization 3,494 13.8
Medicare-enrolled (disabled-ESRDa) 194 0.8
Uninsured 2,619 10.3

Subtotal 25,372 100.0

Children 0–17
Medicaid-enrolled 12,058 15.9
SCHIP—Medicaid expansion 690 0.9
SCHIP—Stand-alone 1,961 2.5
Native American—VFC-eligible 261 0.3
Private insured—immunization covered 42,113 54.6
Underinsured for immunization 11,195 14.5
Medicare-enrolled (disabled-ESRDa) 517 0.7
Uninsured 8,406 10.9

Subtotal 77,201 100.0

Adolescents and Adults 18–64
Medicaid-enrolled 10,582 6.0
Private insured—immunization covered 72,050 40.9
Underinsured for immunization—not high risk 38,270 21.7
Underinsured for immunization—high risk 20,680 11.7
Medicare-enrolled (disabled-ESRDa) 4,778 2.7
Uninsured—not high risk 21,805 12.3
Uninsured—high risk 8,229 4.7

Subtotal 176,394 100.0

Adults Aged 65+
Medicaid-enrolled 3,293 5.9
Private insured 20,761 30.6
Medicare-enrolled 31,733 57.0
Uninsured 245 0.4

Subtotal 56,032 100.0

aEnd-stage renal disease.
NOTE: Percentage totals may not add due to rounding.
SOURCES: Coverage data from U.S. Census Bureau, 2002; underinsurance data based on an
analysis by Wood, 2003; calculations by the committee.
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FIGURE 3-1 Insurance coverage of vaccination, children aged 0–5 (2000).
SOURCES:  U.S. Census Bureau, 2002; calculations by the committee based on an
analysis by Wood (2003).

FIGURE 3-2 Insurance coverage of vaccination, adults aged 18–64 (2000).
SOURCES:  U.S. Census Bureau, 2002; calculations by the committee based on an
analysis by Wood (2003).

Underinsured
13.8%

Public Coverage 
(VFC/Other)

34.4%

Private Insurance
51.8%

Uninsured
17.0%

Private Insurance
40.9%

Underinsured
33.4%

Public Coverage
8.7%

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


66 FINANCING VACCINES IN THE 21ST CENTURY

adults aged 18–64 with chronic health conditions—and therefore at high
risk for disease—had ever received the vaccine in 1999; only 31.9 percent
of high-risk adults received an influenza vaccination (National Center for
Health Statistics [NCHS], 2000).

State-funded county and city health departments are principally re-
sponsible for adult immunizations, and they are subject to capacity limi-
tations and funding uncertainties. Fortunately, influenza immunizations
are relatively inexpensive, and it has become common to administer them
in shopping malls and employer settings. But these may not be appropri-
ate settings for those who have chronic health conditions such as lung or
heart disease or diabetes, especially those with limited mobility; and the
paucity of coverage may limit the availability of these vaccines within the
office-based practice setting.

The next two sections of the chapter provide a more detailed look at
public and private coverage, respectively. The final section addresses the
key barriers that currently constrain the ability of the immunization sys-
tem to achieve the nation’s immunization goals.

PUBLIC INSURANCE COVERAGE

Funding for both vaccine purchase and immunization infrastructure
has historically been shared by the federal government and the states (see
Chapter 2). While expenditures on vaccine purchase are increasingly de-
termined by entitlement programs such as VFC and Medicaid, expendi-
tures on infrastructure are largely discretionary and vary considerably
from state to state. Table 3-2 summarizes the various sources for public
funding of immunization.

TABLE 3-2 Public Immunization Funding, Fiscal Years 1999 and 2002
(in millions of dollars)

1999 2002

Funding Source Federal State Total Federal State Total

Section 317 448 NK 448 628 NK 628
VFC 467 NA 467 990 NA 990
Medicaid 70 57 127 90 69 159
Medicare 115 NA 115 255 NA 255
Total 1,100 57 1,157 1,963 69 2,032
% Change 78% 21% 76%

NOTE:  N/A = not applicable; NK = not known.
SOURCES: FY 1999: IOM, 2000a; FY 2002: CDC, 2002e.
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Public coverage for immunization includes both safety net programs
designed to provide access for disadvantaged populations and non–safety
net programs, such as health benefits for veterans, military personnel, and
civilian government employees. These programs are described in depth
in a recent IOM report (IOM, 2000a) and are briefly reviewed below.

Vaccines for Children

The Vaccines for Children (VFC) program was established by a 1993
amendment to the Social Security Act as an entitlement to provide federal
funds for the purchase of vaccines for children under 18 years of age in
four categories: Medicaid-eligible, uninsured, Native American/Alaska
Native, and children who receive vaccines at federally qualified health
centers (FQHCs). VFC funds are available to underinsured children only
at FQHCs.

VFC works as follows. After recommending that a vaccine be added
to the schedule of recommended vaccines, the Advisory Committee on
Immunization Practices (ACIP) takes a separate vote for inclusion of the
new vaccine in the VFC program. If the ACIP recommendation is ap-
proved by the administrator of CDC, the vaccine is automatically included
in the VFC entitlement and must be provided free of charge to all eligible
children.  CDC then negotiates a discounted federal price with the manu-
facturer. CDC allocates to each state a credit balance based on the esti-
mated number of recipients, which the state can use to order vaccine sup-
plies from the manufacturer at the discounted federal price. States
purchase vaccines and either stockpile them for distribution to registered
providers or make arrangements with the manufacturer to deliver the vac-
cine directly to providers. By providing free vaccines to private providers
for administration to VFC-eligible children in their medical homes, VFC
has resulted in a large shift of public immunization from the public to the
private delivery system (IOM, 2000a) (see Chapter 2). The creation of VFC
also transferred a significant financial burden for vaccine purchase from
the states to the federal government. States were no longer obligated to
purchase childhood vaccines from their state-funded Medicaid budgets.

Section 317 Vaccines

Section 317 of the Public Health Service Act was established in 1963 to
provide states with discretionary grants for vaccine purchase and infra-
structure support through two types of funding: (1) direct assistance (DA)
funds, which make up the majority of Section 317 funds received by im-
munization programs for vaccine purchase; and (2) financial assistance
(FA) funds, which typically support program infrastructure but since 1999
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have also included support for the purchase of vaccines for which there is
no federal contract, such as tetanus and diphtheria vaccines and adult
vaccines for hepatitis B, influenza, and pneumococcus.

Over the last decade, states have experienced a disruptive Section 317
funding cycle. Until the early 1990s, infrastructure had received minimal
federal support. In response to the measles outbreak of 1989–1991, Section
317 funding for infrastructure development expanded dramatically. Be-
cause states were unable to ramp their programs up rapidly to utilize this
funding, they experienced high levels of “carryover” funds. In response,
Congress reduced infrastructure funding sharply in 1997, precisely at the
time when many states were beginning to establish programs (Freed et
al., 2000). States can use only minimal amounts of VFC funding for infra-
structure; therefore, state health departments sought to replace the Sec-
tion 317 cuts with new state revenue allocations, with generally limited
success.2  A previous IOM committee recommended an increase in federal
funding of $75 million per year for infrastructure. This level was subse-
quently approved by Congress and included in the fiscal year 2001 and
2002 federal budgets.3

State and County Programs

States and counties provide safety net coverage for immunization
through public clinics and a variety of targeted outreach programs. These
programs are funded by a variety of sources—state general funds, federal
maternal and child health block grants to the states, public health service
block grants, federal programmatic grants, private foundations, and fed-
eral Section 317 grants.

Direct state funding to immunization programs for vaccine purchase
is highly variable (Freed and Cowan, 2002). Several states provide no such
funding. In many states that do have state funding for vaccine purchase,
the funds are earmarked for adult vaccines or special programs (e.g., to
support a new law requiring immunization for hepatitis B for entry to
school). State legislatures typically appropriate general revenue funds for
vaccine purchase, but financial support may also be provided through an
ongoing mechanism to generate funds through a specific tax or surcharge
or insurer contribution. State Medicaid and State Children’s Health Insur-

2Twenty-one states provide direct infrastructure funding; only four states provide state
funding that exceeds 40 percent of their infrastructure budgets (Freed and Cowan, 2002).

3The Department of Health and Human Services’ fiscal year 2001 budget included a $42.5
million increase for fiscal year 2001, and the fiscal year 2002 appropriation included a $32
million increase (W. Orenstein, remarks to the IOM Committee on the Evaluation of Vaccine
Purchase Financing in the United States, May 21, 2002).
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ance Program (SCHIP) funds are also provided funds for vaccine pur-
chase. Medicaid reimburses providers for the purchase of vaccines for
those who are Medicaid-enrolled but not VFC-eligible (e.g., over 18 years
of age). Vaccine purchases for children served under stand-alone SCHIP
(i.e., non-Medicaid) programs must be made with state funds; 31 states
have or are starting stand-alone SCHIP programs (Freed and Cowan,
2002).

States with universal purchase and enhanced-VFC programs expand
eligibility for VFC vaccines by supplementing VFC vaccine purchases at
federally discounted prices. They fund these efforts by providing a com-
bination of Section 317 and state general revenue funds for the purchase
of vaccines for non–VFC-eligible children. Enhanced-VFC states provide
free vaccines to non–VFC-eligible and underinsured children who are seen
in the public sector. In addition, state funds are used to purchase vaccines
for underinsured children in the offices of private providers. There are
currently 15 states with enhanced-VFC programs, while 14 states have
universal purchase programs in which ACIP-recommended vaccines are
made available to all children, regardless of insurance status (see Table 3-3).
Universal purchase states tend to use a larger proportion of state funds
relative to Section 317 funds for vaccine purchase. Some states exclude
the most expensive vaccines (typically pneumococcal conjugate and vari-
cella) from both enhanced-VFC and universal purchase programs (Freed
and Cowan, 2002).

Medicare

Medicare covers virtually all Americans aged 65 and over—about 32
million in all—through Medicare Part B, as well as about 5,000 children
and adults who are disabled or who have end-stage renal disease (Wood,
2003). Medicare coverage for immunization, however, is limited to influ-
enza and pneumococcal vaccines, although others can be administered
when shown to be medically necessary (i.e., not preventive in nature).

PRIVATE INSURANCE COVERAGE

The nature and scope of coverage for immunization tend to vary by
the type of insurance plan. For example, health maintenance organiza-
tions (HMOs), which have traditionally emphasized preventive services,
frequently provide immunization as a basic covered benefit. Preferred
provider organizations (PPOs) and indemnity insurance, on the other
hand, have more limited immunization benefits. The first four columns of
Table 3-4 show coverage levels for different types of health plans accord-
ing to recent surveys.
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TABLE 3-3 State Vaccine Purchase Financing Systems

Limited
Universal Universal

VFC Only Enhanced VFC Purchase Purchase

Alabama Floridaa Connecticutb Alaska
Arkansas Georgia Nevadab Idaho
California Illinoisc North Carolinab Maine
Colorado Kentuckya North Dakotab Massachusetts
Delaware Maryland South Dakotab New Hampshire
District of Columbia Michigana Vermontb New Mexico
Hawaii Minnesota Rhode Island
Indiana Montanaa,c,d Washington
Iowa Nebraskac,e

Louisiana New York
Mississippi Oklahomaa,c

Missouri South Carolina
Ohio Texasc

Oregon Utaha

Pennsylvania Wyoming
Tennessee
Virginia
West Virginia
Wisconsin

aMoved from a VFC-only to enhanced-VFC system in 1999.
bMoved from a universal purchase system to a limited universal purchase system in 1999.
cPCV-7 (and varicella in Illinois) available only for VFC-eligible children.
dIn process of changing back to VFC-only system.
ePrivate providers can choose to receive some state-purchased vaccines for non–VFC-

eligible children.
SOURCE:  Freed and Cowan, 2002.

In addition, the relative market share of different types of insurance
plans affects the rate of private immunization coverage. According to the
most recent Kaiser Family Foundation-Health Education and Research
Trust (KFF-HRET, 2002) survey of employers, the growth of private
HMOs plateaued in 1996 at 31 percent of covered employees and had
declined to 26 percent by 2002. Point-of-service plans, many of which are
similar in benefit design to HMOs, plateaued in 1999 at 25 percent of cov-
ered employees and had declined to 18 percent by 2002. PPOs, on the
other hand, grew steadily between 2000 and 2002, and now represent 52
percent of employer-based enrollment.  The last three columns of Table
3-4 indicate enrollment trends for each type of insurance plan. Given the
more limited range of immunization benefits within PPOs relative to
HMOs and point-of-service plans, immunization rates are likely to de-
cline should these trends continue, if only because of the change in the
relative market share of insurance plan types.
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The rates of private insurance coverage indicated in Figures 3-1 and
3-2 somewhat overstate the level of private coverage as a source of pay-
ment for immunization because they omit patient cost sharing in the form
of deductibles and copayments. These costs are difficult to estimate, but
indications are that they represent a significant portion of immunization
payments. For example, a recent National Immunization Survey found
that 79 percent of privately insured children had some sort of payment
associated with their last immunization visit (CDC, 2002f), although the
median amount was only $9.96. In a study by Lieu et al. (1994b), 66 per-
cent of privately insured immunization patients at public clinics stated
that they were using the public clinic rather than another source because
of cost.

Concerns have been raised about the potential drift toward reduced
benefits on the part of all types of insurance plans. The committee has no
specific evidence that insurance plans have dropped immunization cov-
erage, but believes that immunization benefits are likely to follow trends
in other benefits, especially as the total cost of vaccination rises relative to
that of other benefits.  In 2002, 17 percent of workers were in companies
reporting a decline in benefits from the previous year (KFF-HRET, 2002).
Between 2000 and 2002, deductibles for PPO in-plan coverage grew by 48
percent. Employer health premiums increased by 12.7 percent between
2001 and 2002, the second year of double-digit increases. There is concern
that the higher expected prices of new vaccines and the increasing num-

TABLE 3-4 Insurance Coverage for Immunization and Employer-Based
Market Share by Type of Insurance Plan

Rate of Coverage

Childhood Adult Market Share

Plan Type 1996 1998 2001a 2001a 2000 2001a 2002

Health maintenance 97% 99% 80% 66% 29% 37% 26%
organization

Point-of-service plan NA 98% 78% 58% 22% 20% 18%

Preferred provider 82% 86% 79% 57% 41% 50% 52%
organization

Indemnity insurance 68% 79% NA NA 8% NA 5%

  aBased on data from the National Survey of Employer-Sponsored Health Plans 2001, con-
ducted by Mercer Human Resource Consulting, Inc. Survey excluded indemnity option.
SOURCES: Wood, 2003; KFF-HRET, 2002.
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ber of recommended vaccines will lead to a further erosion of immuniza-
tion benefits and continuing increases in cost sharing (Robinson, 2002).

Patient cost sharing is increasingly used by employers as a way to
shift some of the cost burden of health care to employees. But the eco-
nomic rationale that has propelled cost sharing into wide use among in-
surers from the 1970s is its effect on patient demand. By placing some
financial responsibility for the use of medical care on consumers, cost shar-
ing encourages them to limit frivolous utilization and to shop for lower-
priced services. The use of cost sharing in the case of immunization may
indeed encourage price shopping (as is indicated by the high numbers of
insured patients seeking immunizations at public clinics because of costs
[Lieu et al., 1994b]). On the other hand, cost sharing may discourage some
people from receiving immunizations at all. Thus, while there are desir-
able aspects of cost sharing, in the vaccine context it is potentially coun-
terproductive in that it works directly against the policy of promoting the
utilization of vaccines for the public good.

Defined contribution plans, although not yet a significant market pres-
ence, have the potential to grow rapidly (Gabel et al., 2002); indeed, 6 per-
cent of firms report that they are “very likely” to adopt such a plan within
the next 5 years (KFF-HRET, 2002). These plans allow consumers to allo-
cate dollars from a medical savings account as they wish. The growth of
these plans may have a negative effect on rates of immunization, as some
consumers in these plans are likely to forego such preventive benefits.4

The ability of private insurers to drop coverage or increase cost shar-
ing is constrained by federal and state insurance mandates. Federal main-
tenance-of-effort laws were intended to prevent crowding out of private
coverage with the passage of VFC. Immunization benefit mandates have
also been enacted in 28 states. In 18 of these states, immunization benefits
are exempt from deductibles, and 12 states prohibit insurance plans from
charging patients deductibles and copayments (American Academy of
Pediatrics [AAP], 2003). State laws, however, apply only to state-regu-
lated plans; self-funded employer health plans, which represent about half
of enrollees in private insurance plans,5  are exempt from state regulation
under the Employee Retirement and Income Security Act (ERISA). Fur-
thermore, interpretation and enforcement of state mandates vary widely
(Swartz, 2003).

4Some plans fully fund preventive benefits to address this concern.
5In 2000, 48 percent of enrollees in private employer-sponsored health plans were in plans

that were self-funded and therefore exempt from state insurance regulation under the fed-
eral Employee Retirement Income Security Act (Bureau of Labor Statistics, 2003).
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In universal purchase states, health insurance plans usually provide
coverage for vaccines but do not bear their costs because the state pro-
vides the vaccines free of charge to providers. These plans do, however,
pay provider fees associated with vaccination. Several states have ex-
cluded certain expensive vaccines from their universal purchase programs
because of severe budget constraints, and one state has returned to a
nonuniversal program. If this should become a trend, it is not clear that
private health insurers would be willing and/or able to quickly resume
funding for immunizations.

Given the potential for increases in vaccine costs (as discussed in
Chapter 1), no one can predict with certainty how insurers will address
immunization benefits in the future. However, both health plans and
employers have expressed alarm about the rate of increase in vaccine
expenditures and the financial pressures that could ultimately lead to the
further reduction or elimination of immunization benefits (Swartz, 2003).

There are two principal concerns regarding private coverage of im-
munization. First, erosion of coverage shifts the financial burden to both
individuals and public payors. For some individuals, this may mean that
they do not have access to immunization services.  For states, this erosion
adds to budgetary stresses, delays in funding, and increased fragmenta-
tion of financing (issues discussed below).  Second, the difficulty of accu-
rately measuring the shift from private insurance coverage to the public
sector makes it difficult to estimate vaccine budget requirements to assure
adequate funding.

BARRIERS TO A WELL-FUNCTIONING
IMMUNIZATION FINANCE SYSTEM

As noted in Chapter 1, the combination of public and private insur-
ance coverage and vaccine provider arrangements has resulted in suc-
cessfully immunizing children in remarkably high numbers. Four key fi-
nance-related barriers, however, constrain the ability of the system to
achieve the nation’s immunization goals.  These barriers—gaps in cover-
age and patient cost sharing, funding delays, fragmentation, and a crowd-
ing out of private insurance—are discussed below. Other barriers include
socioeconomic status, education, public awareness, and administrative
barriers (Santoli et al., 1998; Szilagyi and Rodewald, 1996). Such factors
are also reviewed, followed by an assessment of the relative importance
of finance-related and other barriers and a discussion of the important
issue of pockets of need.
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Gaps in Coverage and Patient Cost Sharing

While the existence of gaps in insurance coverage has been estab-
lished, the effect of these gaps and of patient cost sharing on rates of im-
munization has yet to be demonstrated. Until recently, vaccines were rela-
tively inexpensive and within the means of the poor. It is therefore
reasonable to ask how much of a difference coverage and cost sharing
really make in immunization rates today. If they have a significant effect,
public policies to increase coverage or reduce out-of-pocket costs would
clearly be warranted; otherwise they would not.

A handful of recent studies address these issues (see Table 3-5), but
the evidence is not conclusive. The studies fall into five categories:
provider-reported data on immunization by insurance status, patient- or
parent-reported data on reasons for lack of immunization, comparison
group studies between free-vaccine and non–free-vaccine states, before-
and-after studies in states initiating free-vaccine programs, and random-
ized trials based on different cost-sharing levels. These studies are fur-
ther grouped into either childhood or adult immunization.

Childhood Immunization

• Lurie et al. (1987) examined data from the RAND Health Insurance
Experiment (HIE) and found that children and adults in plans with free
preventive care (including vaccines) had 20 percent and 70 percent higher
rates of immunization, respectively, than those in plans with copayment.
The usefulness of this study for present purposes, however, is limited by
the fact that the key dependent variable—the degree of cost sharing—
applies not just to immunization, but also to other types of care received
during the same visit. Thus the costs associated with a provider visit may
be important, but this is not necessarily the case for the costs associated
with the immunization itself.

• Rodewald et al. (1997) evaluated a statewide program in New York
that enabled children to receive free vaccines from providers throughout
the state. Controlling for age, he found that the program increased immu-
nization rates by 30 percent for those with no previous insurance and by
32 percent for those with Medicaid coverage. (The study took place before
the VFC program was introduced.)

• In an interview study conducted by Nace et al. (1999) in Tennessee,
19 percent of physicians cited inadequate insurance as the principal rea-
son for the lack of immunization among patients. A lack of insurance was
cited by 16 percent of parents; 11 percent specifically cited underinsur-
ance.

• Taylor et al. (1997) evaluated private physicians among a geo-
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graphically dispersed sample of participants in the American Academy of
Pediatrics (AAP) Pediatric Research in Office Setting network. Using a
regression that controlled for education, size of metropolitan area, and
child’s age, he found no significant differences in immunization attribut-
able to free vaccines. However, the practices evaluated, by virtue of self-
selection into the AAP research network, may not be representative of
practices across the United States.

• Freed et al. (1999) conducted a survey to determine the impact of
universal purchase in North Carolina and found that immunization had
increased in all insurance categories. The largest increases were in the
Medicaid (4.1–6.3 percent) and uninsured (8.6–9.2 percent) categories. The
underinsured experienced increases of 4.1–6.3 percent. Freed, however,
did not control for other variables that might have affected immunization
rates over this period.

• Recent data from CDC’s National Immunization Survey suggest
that, at least for expensive vaccines such as varicella, there is a substantial
(12 percentage point) differential in immunization rates between insured
and underinsured children (CDC, 2002g). This analysis, however, did not
control for confounding variables, such as income and education, and
therefore may be misleading.

Adult Immunization

• Using data from the 1998 National Health Interview Study, Pleis
and Gentleman (2002) showed that high-risk adults aged 18 to 64 were
twice as likely to get immunized for influenza if they had insurance. The
regression analysis controlled for age, sex, race, poverty status, health sta-
tus, region, and smoking.

• A well-designed study by Ohmit et al. (1995) found that a free-
vaccine intervention strongly increased rates of immunization for influ-
enza relative to controls in three of four test groups, after controlling for
age, gender, smoking, and high health-risk conditions. Unfortunately, the
study included multiple interventions and did not distinguish the incre-
mental impact of free vaccines from the effect of intensive outreach ef-
forts.

• Randomized trials conducted by Ives et al. (1994) in Pennsylvania
and Satterthwaite (1997) in New Zealand found extremely high impacts
of free vaccines: rates of immunization were 18–28 percent higher than in
the control group in the former study and 66 percent higher in the latter.
However, because both studies included multiple interventions, the in-
cremental effects of free vaccines cannot be isolated.

• Nexoe et al. (1997) conducted a randomized controlled trial among
13 general practices in Denmark. It was found that free vaccines increased
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immunization rates by 47 percent, but the cost of immunization for the
control group was excessively high at US$40–60.

Many of the above studies have shortcomings with respect to the
questions relevant to research on vaccine finance. For example, the im-
pact of underinsurance, a key focus of this report, is addressed only indi-
rectly in most of these studies, which therefore rely upon the impact of
provider out-of-pocket costs or indirect evidence. The literature also does
not examine directly the question of why insurance and cost sharing mat-
ter, given the relatively low price of most vaccines. However, research on
private physicians’ referral of patients to the public sector for immuniza-
tion, which is discussed in the next chapter, may offer more insight. This
literature suggests that the relationship between immunization and in-
surance/cost sharing may have less to do with demand than with physi-
cians’ decisions to provide vaccines to broad classes of patients on the
basis of their insurance coverage and physician-perceived ability to pay.
Finally, few of these studies control for confounding factors, such as non-
financial barriers (e.g., access to providers), discussed later in this chap-
ter, that may affect immunization rates.

While these studies are unsatisfying in many respects, taken together
they suggest that insurance and cost factors do influence immunization
rates. This is the case especially for lower-income children without other
insurance and for adults who lack compulsory immunization through
state school entry requirements.

Funding Delays

Bottlenecks in the current immunization system can result in delays
in coverage for vaccines. One such bottleneck results in delays between
Food and Drug Administration (FDA) approval, addition to the recom-
mended schedule, and negotiation of a contract between CDC and the
manufacturer. Such delays create hardships for budget-strapped states
and health plans. A second bottleneck often occurs with federal and state
discretionary appropriations that are required to fund vaccines for non–
VFC-eligible children and adults. The result can be a two-tier system in
which providers can immunize VFC children but must turn away chil-
dren who do not qualify for VFC or bear the costs themselves. These
bottlenecks can discourage providers from immunizing children and can
impede adult immunization efforts as states shift Section 317 and state
funds away from adult programs to address urgent childhood vaccine
shortfalls.
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Fragmentation

The complex immunization financing system results in fragmenta-
tion of coverage and several associated problems. Multiple funding
sources make it difficult for providers to determine the eligibility of pa-
tients. This is particularly true for underinsured patients. If private pro-
viders are uncertain whether a patient is covered, they are more likely to
refer that patient to a public clinic. Even public clinics must worry about
eligibility. For example, VFC vaccines can be used for underinsured chil-
dren, but only in FQHCs.

Moreover, many patients are likely to shift in and out of eligibility
with significant frequency (IOM, 2000a, 2002d). Households that depend
on seasonal employment or are cut from Medicaid rolls during periods of
fiscal austerity are examples of the turnover that can occur in safety net
programs. As an example, 40 percent of children in California lose Medic-
aid coverage each year (IOM, 2000a). This situation creates financial risk
for providers, who may not receive payment if eligibility is determined
incorrectly. As noted above, providers may choose to refer patients rather
than deal with the complexity of the system, thereby creating fragmenta-
tion of care for the patient, additional burdens for the patient or parent,
and possibly delayed or missed immunizations. Providers are also placed
in the awkward position of providing immunizations for some but not
others on the basis of insurance coverage.

Another form of fragmentation relates to fees paid to providers for
administering vaccines. Under VFC, vaccine purchases and administra-
tion fees have two separate funding sources. The federal government pro-
vides an entitlement for vaccine purchases, while administration fees are
reimbursed through state-supported Medicaid payments. Depending on
the status of federal negotiations and state appropriations, providers may
receive vaccine reimbursement but no administration fee, fee but no vaccine
reimbursement, and other possible combinations. Furthermore, provider
administration fees vary widely across states. In many states, provider
payments barely cover vaccine costs, resulting in increases in referrals to
the public sector (Fairbrother and Haidery, 2002).  This situation in turn
makes it more difficult to estimate state discretionary funding needs.

Crowd-Out of Private Insurance

Historically, attempts to address gaps in the immunization system
have led to a crowd-out of private-sector insurance (AHSRHP, 2001; see
also Chapter 2). Crowd-out occurs when public programs displace pri-
vate markets. For example, public housing partially displaces private
rentals and ownership when individuals who would otherwise have
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rented or purchased in the private market obtain free or subsidized
housing. Similarly, public financing of immunization can result in private
providers referring patients to public immunization clinics (as discussed
above) and insurance companies dropping immunization benefits. Be-
cause the public safety net system is there to immunize those without
access to private providers, many of these individuals will receive appro-
priate immunizations at the right times. But many gaps exist in the public
safety net coverage for immunization. Also, referrals from private providers
increase the chances of missed opportunities, leading to longer periods of
vulnerability to vaccine-preventable diseases.

Other Barriers

While the above analysis argues for the importance of finance-related
barriers to the achievement of national immunization goals, noneconomic
factors are also significant (see Calling the Shots [IOM, 2000a] for detailed
discussion of these factors). Evidence for the importance of noneconomic
factors includes the observation that populations with high socioeconomic
status sometimes have low immunization rates, (IOM, 2000a; Orenstein et
al., 1999). For example, a study of privately insured children of parents
working in a large corporation revealed that only 65 percent of the chil-
dren were up to date with the 4:3:1 series at age 2 (Fielding et al., 1994).
Noneconomic factors that influence immunization rates include both per-
sonal and systemic variables (Bates and Wolinsky, 1998).

Personal Variables

Personal characteristics, including socioeconomic status and educa-
tional attainment, have been linked to immunization rates. In a small
multivariate analysis of children, the majority of whom lacked private
health insurance, Bates and Wolinsky (1998) found that underimmuniza-
tion at age 2 was associated with mothers who were unmarried, had mul-
tiple children, did not reside with a grandparent, did not receive adequate
prenatal care, and lived in poverty. Other studies have demonstrated posi-
tive relationships among parents’ education level, family income, and
immunization rates (Ortega et al., 2000; Hughart et al., 1999). On the other
hand, when other socioeconomic variables are controlled for, race is not
usually an important factor (Bates and Wolinsky, 1998; Marks et al., 1979).

Patient beliefs are also important correlates of immunization rates.
One study found that more than 75 percent of parents had delayed bring-
ing a child in for immunization at some time because of the child’s minor
illness, even though the vaccination was not contraindicated (Abbotts and
Osborn, 1993). Bates and Wolinsky (1998) found a significant positive as-
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sociation between immunization at age 2 and perceived “control and re-
sponsibility over life events” and an unexpected negative association with
the perception of the benefits of immunization.

Others have looked at the impact of incentives for immunization, such
as giving toys, money, or discount coupons. However, there is little evi-
dence indicating the effectiveness of such techniques (IOM, 2000a).

System Variables

A wide range of variables relating to the immunization delivery sys-
tem has been assessed, including the immunization site, vaccine availabil-
ity, and provider variables.

As noted earlier, the provision of vaccinations in the medical home is
a hallmark of the VFC program. The implementation of VFC, as well as
similar state-level universal purchase programs, coincided with substan-
tial increases in immunization rates, suggesting that the medical home
may make an important difference in the rates achieved (Freed et al., 1999;
Nace et al., 1999). Research findings are mixed, however, on the contribu-
tion of a routine source of care to these increases. Data from the 1988 Na-
tional Health Interview Survey (NHIS) indicated that before VFC was
enacted, 90 percent of children already had a routine source of care, al-
though only 77 percent had been fully immunized by age 2 (St. Peter et al.,
1992). These results were affirmed by the 1993 NHIS, which revealed that
90 percent of children who were not up to date had a medical home
(Tatande et al., 1996). Likewise, a recent study found no significant asso-
ciation between immunization rates and immunization within the medi-
cal home (Ortega et al., 2000). On the other hand, Bates and Wolinsky
(1998) found that children are more likely to be up to date at age 2 if they
have a medical home and if their provider is a private physician.

States have also promoted immunizations at medical sites not tradi-
tionally used for the purpose, such as hospitals, pharmacies, and nursing
homes (Briss et al., 2000; IOM, 2000a). Some have promoted nonmedical
sites for immunization, such as Women, Infants, and Children (WIC) pro-
gram sites, schools, child care centers, stores, malls, and patients’ homes.
The effectiveness of these interventions has not been established through
research, however. One concern regarding such strategies is that the ap-
propriate medical record for immunization may not be present at the point
of service. States have also attempted to improve access at existing sites
by extending hours, adding staff, and providing express services at im-
munization clinics.

Provider-level variables affect immunization rates as well. Clinicians
defer immunizing patients with surprising regularity because of a child’s
illness, a large number of shots being administered during a single visit,
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or parental concerns. As noted above, they may also refer patients to pub-
lic clinics because immunization is not financially rewarding; high rates
of such provider referrals, even among insured patients, are well docu-
mented (Zimmerman et al., 1997) (see Chapter 4 for a full discussion of
this issue). In addition, immunization involves many clinical and admin-
istrative tasks, including purchasing vaccines, managing inventories, de-
termining immunization status and eligibility, counseling parents, admin-
istering vaccines, recording and reporting immunization, and conducting
reminders/recalls. Almost all of these tasks have expanded in recent years
as a result of the growing number of vaccines and the complexity of the
schedule, the rising cost of vaccines, and the recent shortages of both child-
hood and adult vaccines. Many providers consider the financial rewards
for immunization in the form of current fees to be inadequate (AAP, 2001a).

Clinicians may also lack sufficient vaccine supplies at the time of ser-
vice. They may voluntarily elect to limit supplies because of the increas-
ing cost of purchasing vaccines and the uncertainty of reimbursement
(Freed et al., 2002a), or they may be unable to purchase adequate supplies
because of supply disruptions. While there is no direct evidence of re-
duced immunization rates or increased disease incidence as a result of
recent vaccine shortages, there is some indirect evidence that a supply
disruption may adversely affect provider immunization practices (Oram
et al., 2001). For example, CDC has reported that 52 percent of states sus-
pended school immunization requirements as a result of the tetanus vac-
cine shortage (Orenstein, 2002c).

Providers may also lack efficient systems for vaccine administration,
such as reminder/recall systems, assessment and feedback processes,
standing orders (which allow nonphysicians to administer vaccines with-
out direct physician supervision), and even simple checklists (Briss et al.,
2000; IOM, 2000a). Evidence supporting the benefits of such systems is
limited, however, and their adoption by providers has not been wide-
spread (Darden et al., 1999; IOM, 2000a).

Unavailability of a child’s complete immunization record to the clini-
cian is a critical factor in underimmunization (Stokely et al., 2001). This
situation often occurs when families move within or across states or switch
providers, and it is exacerbated by the increasing complexity of the im-
munization schedule and the fragmentation within the immunization fi-
nancing system discussed above. There is growing evidence that the use
of electronic vaccine registries can significantly improve the accuracy of
immunization records (Boyd et al., 2002; Davidson et al., 2003; Stille and
Christison-Lagay, 2000); the impact of such registries on immunization
rates, however, has not been clearly demonstrated. An alternative strat-
egy is to have patients or parents retain “handheld” immunization
records; here too, however, there is little evidence that this approach is
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effective, and it may in fact cause administrative problems (Dickey and
Petitti, 1992; IOM, 2000a).

The increasing availability of combination vaccines may improve im-
munization rates. The current vaccine schedule requires as many as five
injections during a single visit. Two or more of these are often deferred
because of parental concern about the fear and pain involved in multiple
injections (Glode, 2001). There is a clear parental preference for combina-
tion vaccines. A survey by Meyerhoff et al. (2001) found that it is worth a
median of $8.00 to parents to avoid having their child receive an addi-
tional injection. Another study found that reducing the number of shots
from four to three is worth a median of $25, from three to two is worth
$25, and from two to one is worth $50 (Lieu et al., 2000b). Also, reducing
the required number of injections can significantly reduce administrative
time (Pellissier et al., 2000). There is, however, no direct evidence on the
impact of combination vaccines on immunization rates. There are also
potential drawbacks, including the presence of competing combinations
with various overlapping antigen menus and subtle immunologic differ-
ences that may create confusion and/or administrative burden for busy
practitioners (Le, 2001).

Mandatory immunization, such as that required for school entry, ap-
pears to be effective in increasing immunization rates. All states adopted
such school laws during the 1970s and 1980s (IOM, 2000a), and immuni-
zation rates increased dramatically. But the relative impact of school en-
try laws compared with other factors has not been determined. Also, the
impact of school entry requirements occurs well after most vaccinations
are typically administered: 20 of the 23 recommended childhood vaccina-
tions are normally completed by 18 months of age. The increasing use of
day care requirements addresses this shortcoming, but such requirements
have not been as widely implemented as those for school entry. Other
mandates are now being widely applied for nursing homes. There is how-
ever, insufficient evidence of the effectiveness of any of these requirements
(IOM, 2000a).

Relative Importance of Finance-Related and Other Barriers

Several studies directly compare the importance of finance-related
and other factors. One study found that cost was the most important rea-
son given by parents for having their children immunized at a public
health clinic. Of those interviewed, 63 percent had come to the public clinic
because of its lower cost, and 79 percent of families interviewed rated this
as an important factor in choosing a public health facility (Lieu et al.,
1994b). Other factors cited include convenient location, no appointment
needed, recent relocation, and other access advantages. In another study,
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lack of insurance coverage was deemed the third most important reason
for incomplete immunization by age 2 (cited by 16 percent of parents),
after waiting time (33 percent) and child ill at the time of appointment (21
percent) (Nace et al., 1999).

Developing a full understanding of the relative importance in immu-
nization of the finance-related and personal and systemic variables dis-
cussed above will require substantial additional research. No clear evi-
dence has emerged that can be used to rank the relative importance of
these factors. It is clear, however, that both sets of factors are important
and require attention if full immunization is to be achieved. If finance-
related barriers—the primary focus of this report—are not addressed,
strategies that address noneconomic barriers will not be fully effective.

Pockets of Need

Uninsured children fare well under the current system: they are cat-
egorically covered under VFC and can receive free vaccines in their medical
home or from any VFC provider or clinic. Ironically, the biggest coverage
gap for children is among those who have private insurance coverage—
21 percent of insured children aged 0–5 lack coverage for vaccines (Wood,
2003). VFC statutorily excludes these children because they are “insured.”
Fourteen states address this gap by providing state-funded coverage for
the underinsured. In these states, children can receive free vaccines
through their own provider, regardless of their insurance coverage. But
parents of children in the other 36 states must either pay out of pocket or
take their children to a public health clinic to obtain free vaccine.

The same problem is experienced by children who are enrolled in
stand-alone SCHIP programs. While Medicaid-eligible children are cat-
egorically qualified to receive free VFC vaccines, children in stand-alone
SCHIP states, such as California, are technically “insured,” and the Cen-
ters for Medicare and Medicaid Services (CMS) has ruled that they are
excluded from VFC coverage. These children still receive vaccines from
their SCHIP provider, but without VFC funding.

Estimating the Number of Underinsured

Estimates of the number of underinsured children vary considerably
and are not deemed highly reliable. CDC is considering ways to improve
estimates of underinsurance. The committee considered several estimates,
which were summarized earlier in Table 3-4.

A recent Partnership for Prevention study used by Wood (2003) esti-
mates that 21 percent of privately insured children aged 0–5 have private
insurance that excludes immunization. This suggests that 3.5 million chil-
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dren aged 0–5 are underinsured—13.8 percent of this age group. Wood
points out that some of these underinsured are covered through state uni-
versal purchase programs in 14 states. On the other hand, this estimate
excludes the children who are covered by insurance for immunizations
but face prohibitive copayments and deductibles.

Preliminary first-quarter results from the 2002 National Immuniza-
tion Survey indicate that 7.3 percent of children (aged 0–17) have some
kind of insurance (either public or private) that excludes immunization
(CDC, 2002d). Meyer and Waldman (2002), using data from KPMG and
Health Research and Educational Trust (HRET) surveys, estimates that
about 8 percent of children are underinsured for immunizations. The IOM
(2000a) study cited earlier also uses KPMG data to derive an estimate of 5
percent for the underinsured population aged 0–17.

Studies examining the insurance status of individuals using public
clinics support the above estimates of the incidence of underinsurance.
Lieu et al. (1994b) found that about 16 percent of immunization patients at
public clinics were underinsured. A more recent analysis of data from the
2002 National Immunization Survey found that 44–63 percent of children
vaccinated in public health clinics in South Carolina and California were
underinsured (CDC, 2002i).

Immunization Insurance Benefits for Adults

The coverage picture for adults is far less positive than that for chil-
dren. Like children, adults face the problem of underinsurance. Accord-
ing to the Partnership for Prevention survey cited above, 59 million adults
aged 18–64 have private insurance that does not include immunization
benefits (Wood, 2003). In addition, more than 30 million adults under age
65 are uninsured. Unlike uninsured children, who are categorically cov-
ered by VFC, uninsured adults have no safety net immunization program.
Thus, a total of 89 million adults under 65—50 percent of this age group—
lack coverage for immunizations.

Older persons generally require fewer routine vaccinations than chil-
dren; but adults at high risk for vaccine-preventable diseases may need to
be immunized against pneumonia, influenza, meningitis, and hepatitis.
(Table 3-6 shows the population at high risk for severe influenza or pneu-
mococcal disease within various age groups.) More than 65,000 deaths
from influenza and pneumonia occur annually, most among older adults
(CDC, 2002b).6  In contrast, about 300 deaths occur each year as a result of

6Note, however that the majority of these deaths are among those aged 65 and older.
Some portion of these deaths are likely due to family decisions not to immunize because of
extreme age or frail health.
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all vaccine-preventable diseases among children. In addition, 48,000 pneu-
monia and influenza hospitalizations occur annually among adults over
age 65 (CDC, 2001a). The monetary burden of adult vaccine-preventable
diseases is estimated to be greater than $10 billion per year (CDC, 2002c).

Although Medicare plans provide coverage for older adults for pneu-
mococcal immunization (since 1981) and for influenza immunization
(since 1993), immunization levels among older adults remain low. In 1997,
66 percent of this population received an influenza immunization, and a
cumulative 50 percent had received a pneumococcal immunization—still
well below the national goal of 90 percent established for each in Healthy
People 2010 (U.S. Department of Health and Human Services, 2000). For-
tunately, many adults have access to influenza immunization sponsored
by employers, retail stores, and shopping malls. This may partly explain
the significant gain in immunization rates among this population in the
last several years.

ACIP recommends pneumococcal vaccination for all adults over
age 50, adults between age 18 and 64 at high risk—e.g., those with chronic
diseases affecting the lungs, heart, immune system, and selected other
organ systems—and all adults aged 65 and older (CDC, 2003f). Annual
influenza vaccination is recommended for high-risk adults (aged 18–49)
and for all adults over age 50. According to Wood, 58 million Americans,

TABLE 3-6 Adults Considered to Be at High Risk for Influenza or
Pneumococcal Disease

Annual
Number of

Population High Risk
Percent Population at High in Need of
of Age Population at High Risk and Publicly

Age Group at at High Risk and Under- Purchased
group Population High Risk Risk Uninsured insured Vaccine

18–49 136 million 11% 15 million 2.7 million 5.0 million 7.7 million

50–64 43 million 100%a 43 million 5.5 million 16.0 million 21.5 million

Total 180 million 32% 58 million 8.2 million 21.0 million 29.2 million
adults
18–64

a1995 recommendation is for 100% of this group to receive influenza annually and
pneumococcal vaccine one time.
SOURCE: Adapted from Wood, 2003.
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or 32 percent of adults under age 65, are considered to be at high risk for
vaccine-preventable diseases (Wood, 2003). Half of these, about 29 mil-
lion adults, have no coverage for immunizations.

FINDINGS

• An estimated 13.8 percent of children between birth and 5 years of
age are underinsured (that is, have private insurance that does not in-
clude immunization benefits).

• Half of all adults aged 18–64 lack immunization coverage; 32 per-
cent of this population (29 million adults) is considered to be at high risk.

• The proportion of children and adults without immunization cov-
erage may increase as a result of current trends in insurance benefits and
the increasing cost of the recommended vaccines on the immunization
schedule.

• Insurance coverage and patient cost sharing are among the impor-
tant factors influencing rates of immunization.

• The current vaccine financing system is fragmented and prone to
funding delays; the result is missed opportunities, institutional barriers to
immunization.

• Public vaccine financing programs have led to some crowd-out of
private immunization coverage, and attempts to limit crowd-out have met
with mixed success.

• Increasing vaccine costs, crowd-out of private-sector financing, and
federal funding lags place significant stress on state financing mecha-
nisms, prompting limits on state contributions to immunization programs.
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Delivery Systems
Summary of Findings

• Private office-based providers administer the majority of publicly
funded immunizations.

• The administrative burden associated with immunizing children is
increasing.

• Provider reimbursement does not adequately reflect the increasing
burden of immunization and creates uncertainty about payment.

• Variations and delays in both public and private insurance coverage
for vaccinations create uncertainty about provider payment.

• Private providers refer patients to the public sector in large numbers
in response to inadequate reimbursement and excessive administrative
burdens.

• Public clinics may provide insufficient access and capacity to main-
tain a reliable safety net for children and adults who are uninsured for
immunization or referred from the private sector for other reasons.
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4

Delivery Systems

Adult and childhood immunizations are delivered through fairly dis-
tinct systems. This chapter begins by describing those systems and then
reviews the specific tasks involved in providing immunizations and the
mechanisms for provider reimbursement. The final section addresses
barriers to achieving a well-functioning immunization delivery system.

DELIVERY OF ADULT AND CHILDHOOD VACCINES

Privately insured adult patients receive immunizations through pri-
vate providers or frequently, in the case of influenza vaccine, at work or
other non-medical sites. As noted earlier, however, the immunization
safety net for adults is far more limited than that for children. In some
states, counties bear the principal responsibility for adult immunization
in the public sector (Freed and Cowan, 2002). Local health departments
purchase influenza vaccine with local or county funds. In some areas, such
as Los Angeles and Houston, local health departments receive state fund-
ing for adult vaccination.

Vaccines commonly provided to adults include viral influenza, hepa-
titis A and B, pneumococcal polysaccharide, and the 23-valent meningo-
coccal vaccine. Many states also provide a significant amount of tetanus
vaccine to the adult population. As the U.S. population ages, many states
are expecting increased demand for influenza and meningococcal vac-
cines. Moreover, any changes in the recommendations of the Advisory
Committee on Immunization Practices (ACIP) for viral influenza vaccine
will have a significant impact on adult immunization budgets.
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Some states are experiencing a significant increase in the use of hepa-
titis A and B vaccines with new programs targeting specific at-risk popu-
lations. Other states with large numbers of migrants also believe they will
see an increase in demand for adult immunization services. In addition,
the recent downturn in the economy will likely result in fewer adults hav-
ing health insurance; and as a consequence, larger numbers will seek care
(including immunizations) at public clinics (Freed and Cowan, 2002).

Childhood immunizations are provided to the public through two
main venues: private office-based providers and public health clinics.
Before the implementation of the Vaccines for Children (VFC) program,
private providers generally immunized privately insured individuals, and
public clinics immunized safety net populations. As discussed earlier, one
of the goals of the VFC program was to increase the proportion of chil-
dren who receive vaccines in their medical home. Almost overnight, VFC
expanded the number of publicly certified immunization providers from
about 3,000 public immunization sites to more than 40,000 public and pri-
vate provider sites (IOM, 2000a; see also Chapter 2).

Over the past several years, the proportion of children receiving pub-
licly purchased vaccine in the offices of private physicians has increased
markedly. The shift in delivery of childhood vaccines from the public to
the private sector has been documented extensively. For example, be-
tween 1994 and 1998, the National Immunization Survey reported a de-
crease from 24 to 17 percent in the proportion of families who received all
immunization from public clinics (Fairbrother and Haidery, 2002). In some
states, the shift was even more pronounced. In Washington State, for ex-
ample, the public sector accounted for 80 percent of vaccine delivery and
the private sector for 20 percent in 1994; by 1999 these figures had re-
versed. Before VFC, the public sector delivered 70 percent of the state’s
immunizations; but by 1999 that number had dropped to just 35 percent
(Fairbrother et al., 2000). Other states, such as Minnesota and Pennsylva-
nia, also reported reduced doses delivered in the public sector
(Zimmerman et al., 2001), while some states, such as Maine and New Jer-
sey, reported that virtually all their immunizations—90 percent—took
place in the private sector (Fairbrother et al., 2000). Not surprisingly given
these trends, physicians (Zimmerman et al., 1997) and nurse practitioners
(Zimmerman et al., 2000) participating in national surveys revealed that
they were referring fewer children to public clinics and were vaccinating
more in their own offices. Table 4-1 provides estimates from state immu-
nization programs of the proportion of publicly purchased vaccines
administered in the private sector. While both public clinics and private
providers have proven to be effective at providing immunizations to the
public, both are currently under stress.

Public clinics remain an important safety net for those without access
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to immunizations through the private sector. But the capacity of the pub-
lic sector is finite, and its ability to absorb spillover from the private sector
is limited. Community health centers, including federally qualified health
centers (FQHCs),1 are fiscally stressed; and their capacity to serve their
client base—including their capacity to provide immunizations—has been
threatened in recent years (IOM, 2002d). A recent report of the National
Association of County and City Health Officials (NACCHO, 2003) notes
that just under 75 percent of city and county health agencies provide direct
immunization services.

Furthermore, underinsured patients can receive VFC vaccines only in
FQHCs. As of 2001, there were 1,200 FQHCs operating 3,000 delivery sites,
serving 10 million people each year (GAO, 2001). But in some states, access
to these centers is limited. For example, Oklahoma has only 5 FQHCs
operating 18 sites throughout the state.

Public delivery systems already struggle to address the flow of refer-
rals from the private delivery system. Should the private provider ar-

TABLE 4-1 Proportion of Publicly Purchased Vaccines Administered in
the Private Sector

≤60% 60–70% 70–80% 80–90% >90%

Alaska Alabama Colorado California Connecticut
Arkansas Florida Georgia Delaware Hawaii
District of Idaho New Mexico Massachusetts Maryland
Columbia Indiana North Carolina Minnesota New Hampshire

Illinois Iowa South Carolina Oregon New Yorka

Kentucky Michigan Utah Rhode Island Pennsylvania
Louisiana Mississippi Wyoming Virginia Vermont
Montana North Dakota Washington
Nevada Ohio
Oklahoma South Dakota
Tennessee West Virginia
Texas
Wisconsin

aDoes not include New York City.
NOTE:  Based on estimates provided by state immunization program officials.  Estimates
not available for Maine and Nebraska.
SOURCE:  Freed and Cowan, 2002.

1The term community health center (CHC) refers to nonprofit health clinics that provide
primary medical care to underserved populations. They include both health centers that do
and do not receive Section 330 grants from the Bureau of Primary Health Care. In 1992, an
alternative term—federally qualified health center (FQHC)—was established. This term refers
to CHCs eligible to receive Medicare payment (IOM, 2002d).
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rangements that support the safety net immunization function break
down, it may not be possible for public clinics to compensate.  Tensions
between the two systems are emerging. For example, Michigan officials,
responding to increased referrals from private providers experiencing
vaccine shortages, directed local health departments to cease providing
immunizations to underinsured children (Wendland-Bowyer and Askari,
2002). While the public delivery system may be far from the breaking
point, it is clearly under stress; and even gradual erosion of the system
could lead to gaps in immunization.

Alternative approaches for administering vaccines may be useful in
increasing immunization rates. The issue of using alternative settings is
addressed in a recent IOM report (IOM, 2000a), which highlights the enor-
mous expansion of access as a result of the VFC program and the result-
ing shift in immunization settings from public clinics to private provid-
ers. The evidence on the impact of this shift on immunization rates
(reviewed in Chapter 3) is inconclusive.  With neither a strong evidence
base to suggest an alternative delivery structure nor a specific charge to
address these issues, however, this committee did not consider alterna-
tives to the current delivery system for immunizations.

THE WORK OF IMMUNIZING

The immunization of children and adults involves a number of clini-
cal and administrative tasks.2 Almost all of these tasks have expanded
significantly in recent years as a result of the increasing number of vac-
cines and the complexity of the recommended schedule, the increasing
cost of vaccines,3 and the recent shortages of both childhood and adult
vaccines. A review of the various tasks associated with providing immu-
nizations is presented below.

Purchasing Vaccines

While many clinicians receive vaccines at no cost through the VFC-
program, most clinicians (in non-universal purchase states) purchase ad-
ditional stocks for both private and public patients who do not qualify for

2A more detailed list of tasks associated with providing immunization is contained in the
report of a recent IOM workshop (IOM, 2003a).

3Other incidental costs have increased as well. A recent ruling by the Occupational Safety
and Health Administration that “safe sharps” (retractable needles) be used for the adminis-
tration of childhood vaccines rather than the current nonretractable needles will add an
estimated $14 million annually to the administrative costs associated with immunization
(AAP, 2001b).
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VFC. As a result of the increased cost and growing number of vaccines in
recent years (see Chapter 1), these purchases have become a sizable in-
vestment, typically tens of thousands of dollars for a busy pediatric prac-
tice. Providers frequently must price shop by contacting multiple vaccine
distributors. Recent shortages have increased the complexity of this task.

For providers in capitation arrangements, expensive new vaccines and
expanded eligibility have resulted in a significant cost burden on provid-
ers until new contracts can be negotiated. In California, this situation led
to litigation (IOM, 2003a).

Delays in public funding and managed care contracts for new vac-
cines have also caused significant problems in physicians’ offices (Freed
et al., 2002a; see also Chapter 3). These problems have been especially
acute in recent years as the cost of the recommended vaccine schedule has
risen to the nearly $600 per child at undiscounted prices that most physi-
cians must pay (CDC, 2003d,e). The introduction into the schedule of
pneumococcal conjugate vaccine at $58 per dose (or $232 for the recom-
mended four-dose series) adds to the total cost, exacerbating an already
difficult situation. Pediatricians often provide a vaccine as soon as it is
recommended by ACIP and the American Academy of Pediatrics (AAP),
even though details of funding have not been worked out (Davis et al.,
2002). This approach has worked with the introduction of the less-expen-
sive vaccines of the past because many payors were reimbursed for the
vaccines after the fact, and pediatricians were able to absorb the residual
costs. With expensive new vaccines and substantial delays in public fund-
ing (as in the case of pneumococcal conjugate vaccine), however, pediatri-
cians have had difficulty absorbing these costs.

The AAP has received reports from pediatricians who owe significant
amounts of money for pneumococcal conjugate vaccines that they pur-
chased anticipating eventual third-party reimbursement (Fairbrother and
Haidery, 2002). Many found that the reimbursement they received did
not adequately cover the price of the vaccine or that third-party payors
were not providing reimbursement at all. The AAP has also received re-
ports from physicians who had to take out lines of credit to meet payroll
costs and remain open because of the loss of income they experienced in
providing this vaccine. And the AAP has learned of physicians who, be-
cause of cost considerations, are contemplating referring children to a
public clinic rather than providing the vaccine in the children’s medical
home.

Beyond problems of paying for vaccine, pediatricians are faced with
an interim period during which some children are covered for the vaccine
but not others, and the physician must either provide differential service
depending on children’s insurance status or find a way to pay for those
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children not covered. The problems this situation engenders go beyond
those associated with bookkeeping.

Managing Inventories

In states without universal purchase programs, private providers who
participate in VFC must maintain two separate stocks of vaccines for their
patients—one for children eligible for state-purchased vaccines and one
for those patients for whom they purchase vaccines in the private market-
place. Shortages or budgetary delays may deplete the public or private
stocks of vaccine. Many states do not reimburse providers who use their
stock of privately purchased vaccine for a child eligible for a state or fed-
eral government vaccine program. However, at least 14 states do allow
trading of vaccine stock to replenish any privately purchased vaccine used
in place of publicly purchased vaccine (or vice versa). Regulation and
documentation of vaccine tracking range from highly structured to very
informal.

Determining Immunization Status

Fragmented delivery and provider referrals make determination of
immunization status difficult, even in states with registries (see also Chap-
ter 3). This is because safety net patients may move seasonally or relocate
frequently, may go to different providers for regular care and for immu-
nization, and are unlikely to maintain good records of their immunization
status. This situation, which is exacerbated by the increasing complexity
of the immunization schedule itself, results in both under- and
overimmunization (Feikema et al., 2000).

Determining Eligibility

Given the many different forms of coverage for vaccines, providers
must determine which payor will cover an immunization. If a patient has
private insurance, it may or may not cover immunizations. For patients
without private coverage, the provider must determine eligibility for pub-
lic programs, such as Medicaid, the State Children’s Health Insurance Pro-
gram (SCHIP), VFC, Medicare, or other state public assistance programs.
Complicating this task is the frequent movement of patients in and out of
eligibility. It may be impossible to determine private underinsurance sta-
tus in advance without contacting the insurer.  Furthermore, an insurer
may provide coverage for immunization but exclude certain vaccines.
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Counseling

Counseling parents has become considerably more difficult in light of
an organized and vocal vaccine “backlash” that has created heightened
concern about the safety of childhood vaccines. Many adults also have
concerns about the safety of influenza vaccination (CDC, 1999b).

Administering Vaccines

The additional work involved in administering a vaccine during a
routine patient visit has been documented through time and motion
studies (Fontanesi et al., 2001; LeBaron et al., 1999). LeBaron found, for
example, that administration of vaccines incurs an additional 3.5 minutes
of clinical time, which results in an estimated 32.3 million person-hours
required to immunize a cohort of children born during a 1-year period
with the 4:3:3:1 schedule.

Recording and Reporting Immunization

There has been an increase in requirements for reporting immuniza-
tions to health plans, employers, state registries, and indicators used by
regulatory/accreditation bodies (e.g., the National Committee for Quality
Assurance’s [NCQA] Health Plan Employer Data and Information Set
[HEDIS]). Rask et al. (2000) estimates that the costs of reporting to immu-
nization registries alone range from $0.24 per immunization if fully auto-
mated to $3.24 in a manual system. The annual cost for a provider to par-
ticipate in a registry can be nearly $25,000. On the other hand, studies
have also shown that participating in registries can result in substantial
efficiencies for clinicians. A study by All Kids Count showed that average
costs to retrieve, use, update, and refile medical records are, on average,
three times higher than those for participating in a registry (National
Vaccine Advisory Committee [NVAC], 1999). Registries can streamline
immunizations for clinicians by simplifying reminder/recall campaigns,
eliminating vaccine wastage due to duplicate immunizations, and stan-
dardizing reports and school certificates (Horne et al., 2000).

Issuing Reminders and Recalls

Recent vaccine shortages have resulted in many patients being turned
away. It has then become necessary to undertake expensive recall efforts
once vaccine supplies have been replenished.
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PROVIDER REIMBURSEMENT

 As noted earlier, providers are reimbursed for both vaccines and ad-
ministration fees. This reimbursement occurs in several ways (see Table
4-2):

• VFC vaccines are received free, and administration fees are paid
for by the state Medicaid program.

• For vaccines purchased for public-sector patients who do not
qualify for VFC (e.g., Medicaid recipients aged 18–21), providers receive
vaccine reimbursement and an administrative fee from the program that
provides coverage (e.g., Medicaid or SCHIP). Provider fees for uninsured
individuals are paid through state public health funds, possibly supported
by Section 317 or federal block grant funding.

TABLE 4-2 Provider Payment for Vaccines and Administration Fees

Insurance Vaccine Administrative Cost
Status Reimbursement Paid By Fees Sharing?

VFC-eligible Free VFC National Permitted to
average =  $7.10 charge

copayment
2nd+ shots= or balance
$6.85 bill, up to a

given
amount

Medicare Based on Centers for Relative value Permitted to
Medicare fee-for- Medicare and unit (RVU) rate charge
service cost index Medicaid is $7.72 (average) copayment;

Services no balance
(CMS) billing

Other public If VFC, vaccine is State health State discretion, Depends on
free; otherwise, department based on AWP or state
price set by state Medicare RVU
based on average
wholsesale price
(AWP)

Privately Set by each plan Private health Set by each plan Yes—limited
insured plan by state laws

SOURCE: Personal communication, A. Shefer, CDC, July 12, 2002.
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• Under Medicare, preventive immunizations are limited to adult
influenza, pneumococcal vaccines, and hepatitis B and are covered by
Medicare Part B.

• Private insurance either reimburses the vaccine cost plus the ad-
ministration fee or includes these costs in a capitation amount that is paid
to the provider.

None of these mechanisms guarantees that the amount reimbursed
for the purchase of a vaccine will cover its actual cost. Vaccine reimburse-
ments are usually based on a statewide or national average price bench-
mark, such as the average wholesale price. Providers hope that the vac-
cine reimbursement and administration fee, combined, will at least cover
the price of the vaccine (Glazner et al., 2001). In certain cases, private pro-
viders can bill patients (both private and public) for some percentage of
the difference between their usual charge and the amount reimbursed.

Provider administration fees for immunization vary widely from state
to state. Each state determines its fees based on Current Procedural Ter-
minology (CPT) codes 90471 and 90472 for the first and each subse-
quent vaccine administration, respectively. According to the 2001 Medic-
aid Reimbursement Survey, state fees range from $2.00 to $13.33 for CPT
90471 and $1.15 to $13.33 for CPT 90472 and average $7.10 and $6.85, re-
spectively (AAP, 2002). SCHIP fees are either included in a capitation rate
or reimbursed in a manner similar to that for Medicaid.

Medicare administration fees to providers are used as a benchmark
for Medicaid and private insurers in setting fees. CMS fees are based on
three measures of the resources that go into the service (measured in terms
of relative value units [RVUs])—physician work, practice costs, and mal-
practice. Because adult vaccination occurs within the context of other
medical activity, CMS concludes that it entails no incremental “work” over
and above the office visit, and therefore sets the physician work compo-
nent to zero. The result is a calculated fee of $7.72.

The American College of Physicians–American Society of Internal
Medicine (ACP–ASIM) conducted a survey as part of their Adult Immu-
nization Initiative and found that 85 percent of general internal medicine
physicians believe reimbursement for immunization is inadequate and is
a barrier to their practice’s ability to provide immunization services
(American College of Physicians–American Society of Internal Medicine
[ACP–ASIM], 2002). Moreover, the AAP and other organizations recently
asked CMS to consider the higher burden on physicians imposed by pedi-
atric to adult immunization. CMS responded by doubling the fee from
$3.98 per vaccine in 2002 (AAP, 2001a; ACP-ASIM, 2001; American Acad-
emy of Family Physicians, 2001). In addition, 63 percent of all private and
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public payors, including Medicaid, have adopted components of the
Medicare Resource-Based Relative Value Scale (RBRVS) to determine fees.

New combination vaccines, such as GlaxoSmithKline’s new diphtheria–
tetanus–acellular pertussis (DTaP)–inactivated poliovirus (IPV)–hepatitis
B vaccine, may result in lower administrative costs. However, they will
also likely be more expensive to purchase. The net effect will not be known
until experience with new combinations can be evaluated.

Several studies have demonstrated that financial incentives, includ-
ing administration fees, play a role in immunization rates (Fairbrother et
al., 1999; Szilagyi et al., 2000a,b; Wood and Halfon, 1996; Zimmerman et
al., 2000, 2001). Cohen and Cunningham (1995) found a strong positive
relationship between fees and preventive care measures. Other studies
have looked at the connection between fees and referrals. New York State
reformed its immunization system in 1994 by requiring first-dollar (i.e.,
no copayment) coverage of immunization and substantially increasing
vaccine administration fees for providers. The proportion of private
physicians who reported that they referred some or all children to public
clinics for immunization decreased from 51 percent in 1993 to 18 percent
in 1997 (Szilagyi et al., 2000a). This shift was reflected in coverage rates: in
the inner city of New York in private offices seeing the poorest children,
immunization rates for diphtheria–tetanus–whole-cell pertussis (DTP),
polio, and measles–mumps–rubella (MMR) rose from 18 to 42 percent
(Fairbrother et al., 1997).

BARRIERS TO A WELL-FUNCTIONING IMMUNIZATION
DELIVERY SYSTEM

Three principal barriers to a well-functioning immunization delivery
system can be identified: excessive provider burden, inadequate and un-
certain provider reimbursement, and high rates of referral to public clin-
ics among private physicians. Each of these barriers is reviewed below.

Excessive Provider Burden

The burdens associated with providing vaccines to both public and
private patients are substantial and growing. Some of these burdens, such
as the addition of vaccines to the schedule and the increased costs of vac-
cines, are unavoidable; but some burdens are due to systematic problems
that could be addressed. These include the difficulty of determining eligi-
bility and the risk to providers of doing so incorrectly, problems in deter-
mining immunization status, and the need to segregate vaccine invento-
ries by payor.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


DELIVERY SYSTEMS 101

Inadequate and Uncertain Provider Reimbursement

Current provider reimbursement does not reflect the increasing bur-
den of immunization. Provider reimbursements for vaccine and adminis-
tration fees often barely cover the costs of vaccine purchase. In many cases,
providers lose money on immunization (Glazner et al., 2001). When con-
fronted with inadequate compensation, providers may choose to immu-
nize anyway and absorb the losses; or they may refer patients to public
clinics (see below) (Fairbrother et al., 1996; Santoli et al., 1998; Szilagyi
and Rodewald, 1996). While it is not clear how high provider fees should
be, the evidence suggests that in the long run, inadequate compensation
may compromise the viability of the private provider system for immuni-
zation.

In some cases, providers also face uncertainty about receiving pay-
ment for vaccines. This occurs, for example, when providers directly pur-
chase vaccines for VFC patients because of delays in the federal contract,
when shortages deplete stockpiles of VFC vaccines, or when reimburse-
ment rates are not clearly established in advance (Freed et al., 2002a).

High Rates of Referral to Public Clinics

That physicians refer substantial numbers of children to public clinics
is well documented, even when the children are eligible for free VFC vac-
cines (Lieu et al., 1994b; Zimmerman et al., 1997). The referral of large
numbers of patients—even those who have private health insurance ben-
efits for immunizations—from private providers to public health clinics
indicates problems with the public–private system. Before VFC, many
providers routinely referred patients to public clinics for immunizations
rather than risk uncertain payment. After VFC, referrals declined dramati-
cally as free vaccines became available to immunize a large proportion of
the non-private patient population. However, while referrals were re-
duced by VFC, they were not eliminated. For example, Zimmerman et al.
(1997) found that provider referrals within a practice varied according to
insurance coverage (see Table 4-3). In 1995, 44 percent of physicians re-
ceiving free VFC vaccines remained likely to refer an uninsured child to a
clinic. More surprising, 8 percent would even refer a child with insurance
that covered vaccines. Lieu et al. (1994b) surveyed parents using public
clinics for immunization. Her study revealed that, although 24 percent of
those seeking immunizations at public clinics had private insurance and
34 percent had Medicaid, most in this group named cost as the main bar-
rier to immunizations by office-based primary care providers.

Among providers’ reasons for referring patients with privately in-
sured immunization benefits to public health clinics are difficulty in de-
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termining eligibility, high costs of stocking vaccine inventories, and low
payment rates for administering vaccines (as discussed above). It is ap-
parent that the ability or willingness of a patient to pay for a vaccine may
be less important than a provider’s interest in supplying it, although both
may be related to insurance status. Providers may, for example, choose to
stock insufficient supplies and then marshal their limited supplies for their
fully insured patients.

Referrals to public clinics can result in missed or delayed immuniza-
tions (Luman et al., 2002) and thereby seriously affect overall immuni-
zation rates (Fairbrother et al., 1996; Santoli et al., 1998; Szilagyi and
Rodewald, 1996). Referrals can also result in fragmentation of care that
increases the burden on parents, reduces continuity of care by introduc-
ing multiple providers, and distributes patient immunization records
across multiple settings.

FINDINGS

• Private office-based providers administer the majority of publicly
funded immunizations.

• The administrative burden associated with immunizing children is
increasing.

• Provider reimbursement does not adequately reflect the increasing
burden of immunization and creates uncertainty about payment.

• Variations and delays in both public and private insurance cover-
age for vaccinations creates uncertainty about provider payment.

• Private providers refer patients to the public sector in large num-
bers in response to inadequate reimbursement and excessive administra-
tive burdens.

• Public clinics may provide insufficient access and capacity to main-
tain a reliable safety net for children and adults who are uninsured for
immunization or referred from the private sector for other reasons.
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Vaccine Supply
Summary of Findings

• The U.S. vaccine market is small relative to total expenditures on
personal health services and pharmaceuticals. The entire global market for
vaccines is roughly equivalent to the sales of certain individual blockbuster
drugs.

• The supply of U.S. vaccines is becoming highly concentrated, result-
ing in limited backup capacity in the event of supply disruptions.

• Inadequate build-up of vaccine stockpiles has limited their remedial
effect on recent shortages. The development of 6-month stockpiles would
help to avert short-term disruptions in supply but would not address more
fundamental concerns, such as the continuing loss of suppliers from the
industry.

• The risks and costs to manufacturers associated with vaccine pro-
duction have increased. Key factors include regulation, removal of the pre-
servative thimerosal, and an increase in vaccine injury lawsuits.

• Food and Drug Administration (FDA) resources for vaccine regulation
have not kept pace with the growth and complexity of vaccine products.
FDA regulation has shifted from a focus on science to a focus on enforce-
ment. This shift may increase the risks and costs associated with vaccine
production without increasing safety.

• The pace of vaccine research and development (R&D), particularly
in the discovery stage, is currently high, but commercial development is
impeded by pricing and industry returns. Investment in production capacity
for existing vaccines is especially problematic.

• FDA licensure requirements—including the increasing size of clini-
cal trials, the requirement that companies build full production capacity
before licensure, and the inadmissibility of clinical data from outside the
United States for U.S. licensure—create substantial barriers to entry.

• The requirement for building full plant capacity in advance of ap-
proval may limit fixed capacity and increase the chances of shortages.

• Vaccine company investments in R&D on new vaccines have been
shown to be sensitive to prices and expected returns on investment. Ensur-
ing socially desirable levels of R&D may necessitate prices that are sub-
stantially higher than current prices for most routine childhood vaccines.

• By using its bargaining power to achieve substantial discounts in
federal contracts, CDC may substantially undervalue vaccines and reduce
industry incentives for investment in both R&D and short-run production
capacity.
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5

Vaccine Supply

Vaccines have eradicated smallpox and polio and prevented deadly
and disabling diseases in thousands of Americans. Given their histori-
cally low cost and important benefits, vaccines represent one of the out-
standing bargains in health care. Nonetheless, the vaccine supply today is
surprisingly fragile. Just how fragile it is was brought to national atten-
tion by severe vaccine shortages in 2001 and 2002, which affected 8 of the
11 routine childhood vaccines. Such shortages have the potential to result
in serious outbreaks of disease and can erode public health programs and
infrastructure that have taken years to build. But the greatest threat is that
the discovery and development of future vaccines, many of which are
now well within reach, will be delayed or abandoned.

This chapter reviews the vaccine market in the United States and the
context within which it functions. Discussed in turn are the size and
growth of the vaccine market, vaccine production and the associated cost
structure, research and development, concentration in the vaccine indus-
try, regulation of the industry, pricing, vaccine shortages, the stockpiling
of vaccines, and CDC contracting. The chapter ends by describing the key
barriers to a well-functioning vaccine supply system.

SIZE AND GROWTH OF THE VACCINE MARKET

Vaccines are a very small enterprise relative to the pharmaceutical
industry overall: vaccine revenues constitute only about 1.5 percent of
global pharmaceutical sales (Batson, 2001). Global sales of all vaccines
combined are roughly equivalent to the individual sales of such familiar
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pharmaceutical products such as Lipitor, Prilosec, and Zocor (Marketletter,
2002). In just three decades, the number of firms supplying routine vaccines
to the United States dwindled to 5 companies that today produce all of
the routinely recommended childhood and adult vaccines.

U.S. vaccine sales are estimated to be about $1.5 billion per year, one-
quarter of the global vaccine market (about $6 billion per year) (Mercer
Management Consulting, 2002). Most of the vaccines sold in the U.S. mar-
ket are produced by four large pharmaceutical companies: Aventis Pas-
teur, GlaxoSmithKline, Merck, and Wyeth. Two of these companies—
Merck and Wyeth—are U.S.-based; the others are based in Europe. A fifth,
smaller company based in the U.K., Powderject, supplies adult influenza
vaccine to the U.S. Vaccines represent a small fraction of the business of
the four large companies and increasingly must compete with the com-
panies’ pharmaceutical divisions for internal resources (Arnould and
DeBrock, 2002).

Mercer Management Consulting (2002) estimates that the global mar-
ket for vaccines (childhood and adult) has grown approximately 10 per-
cent per year since 1992. Globally, a significant proportion of the growth
during the decade of the 1990s was the result of the worldwide effort to
eradicate polio. The remainder of the market grew at an annual rate of
only about 1 percent (Mercer Management Consulting, 2002). In the
United States, 72 percent of the growth in revenues in the early 1990s
resulted from the introduction of new vaccine products and 10 percent
from the increase in the measles–mumps–rubella (MMR) dosage (from
one to two doses) from 1990 to 1995 (Mercer Management Consulting,
1995). More recently, the introduction of childhood pneumococcal vac-
cine in 2000 nearly doubled the U.S. vaccine market.

Pediatric vaccines constitute the majority of the vaccine market (about
70 percent). Traditional childhood vaccines, such as MMR, polio, and
diphtheria–tetanus–acellular pertussis (DTaP)—which represent the core
of the U.S. national immunization system—are viewed by the vaccine
industry as low-margin commodities. Projections of strong vaccine indus-
try growth, however, spurred by new developments in recombinant
technologies and other advances, have stimulated renewed interest in
vaccines. Much of this interest is directed toward new therapeutic and
cancer vaccines and adult vaccines for targeted risk groups. Some have
suggested the possibility of a $10 billion market by 2010 (Hirschler, 2002).
But the ability to bring new vaccines to market still involves extraordinary
technical and regulatory challenges. Maintaining producer interest and
stable sources of supply of routine childhood vaccines remains a signifi-
cant challenge (Arnould and DeBrock, 2002).

Large, multinational producers sell vaccines through a two-tiered
pricing system. Prices in developed countries are high—current prices in
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western Europe and the United States are comparable—while a large vol-
ume of vaccines is sold to the developing world at significantly lower,
essentially marginal-cost prices. High-income countries generate about
82 percent of vaccine revenues but represent only 12 percent of doses
(Batson, 2001). This system serves the needs of both the multinational com-
panies and the developing countries. The large volume of global sales
permits the vaccine companies to exploit economies of scale in produc-
tion while earning high returns on sales to developed countries. Euro-
pean multinationals typically produce hundreds of millions of doses,
while American companies produce tens of millions of doses (Mercer
Management Consulting, 1995). This disparity in volume has resulted in
higher average production costs in the United States than in Europe. (See
also the later section on cost structure.)

VACCINE PRODUCTION

A large number of vaccines are licensed in the United States by
domestic firms and foreign suppliers, taking into account multiple combina-
tions, as well as vaccines that are not routinely used (see Tables 5-1 and 5-2).
Some manufacturers are more active than others. For example, Wyeth has
16 licenses for vaccines in the United States and Merck has 13, while seven
manufacturers have only 1.

While many pharmaceuticals are manufactured with relatively stan-
dardized chemical engineering processes, vaccine manufacturing is less
standardized and less predictable. It often involves the complex transfor-
mation of live biologic organisms into pure, active, safe, and stable immu-
nization components. Highly sterile, temperature-controlled environ-
ments are needed at each manufacturing step, and many vaccines must be
maintained within a narrow temperature range during storage and deliv-
ery—referred to as the cold chain. Vaccines approved by the Food and
Drug Administration (FDA) are subject to high standards of safety and
quality assurance, including rigorous and pervasive review procedures in
which each individual batch of vaccine is licensed—a procedure not re-
quired for pharmaceuticals (Hay and Zammit, 2002).

In addition, once in production, each batch must be tested and ap-
proved prior to release. Vaccines require both a product license applica-
tion (PLA) and an establishment license application (ELA), while new
pharmaceutical products (“new chemical entities” or NCEs) require only
the former. The ELA certifies that the facilities, equipment, and personnel
involved in the manufacturing process meet FDA standards and Current
Good Manufacturing Practices. Furthermore, to obtain a facility license
for a vaccine, a company must first create full production capacity for that
vaccine (see the discussion below) (Hay and Zammit, 2002).
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TABLE 5-1 Domestic Producers of Vaccines for the U.S. Market

U.S.
Approval

Company Generic Name Date

Bioport Corporation (Michigan anthrax vaccine adsorbed 1970
Department of Public Health)

Wyeth (Wyeth Laboratories, Inc.) cholera vaccine 1952
Bioport Corporation diphtheria and tetanus 1998

toxoids and pertussis vaccine adsorbed
Bioport Corporation diphtheria and tetanus toxoids adsorbed 1970
Bioport Corporation diphtheria toxoid adsorbed 1998
Wyeth (Lederle-Praxis) haemophilus b conjugate vaccine 1988
Merck & Co. (Merck, Sharpe, haemophilus b conjugate vaccine 1989

and Dohme)
Merck & Co. haemophilus b conjugate vaccine and 1996

hepatitis B (recombinant) vaccine
Wyeth (Praxis Biologics) haemophilus B vaccine 1990
Wyeth (American Cyanamid) haemophilus vaccine 1985
Merck & Co. hepatitis B vaccine 1982
Merck & Co. hepatitis-A vaccine, inactivated 1996
Biogen hepatitis-B vaccine 1989
Wyeth (Wyeth Laboratories) influenza virus vaccine 1945
Wyeth (Wyeth Laboratories) influenza virus vaccine 1961
King Pharmaceuticals influenza virus vaccine 1998

(Parkedale Pharmaceuticals)
Merck & Co. measles and mumps virus vaccine live 1973
Merck & Co. measles and rubella virus vaccine live 1971
Merck & Co. measles virus vaccine live 1963
Merck & Co. measles, mumps, and rubella 1971

virus vaccine live
Merck & Co. mumps virus vaccine live 1967
Bioport Corporation pertussis vaccine adsorbed 1998
Greer Laboratories plague vaccine 1994
Wyeth (Wyeth Ayerst) pneumococcal 7-valent conjugate vaccine 2000
Merck & Co. (Merck, Sharpe, pneumococcal vaccine polyvalent 1977

and Dohme)
Wyeth (Lederle Laboratories) pneumococcal vaccine polyvalent 1979
Wyeth (Wyeth-Lederle) poliovirus vaccine live oral trivalent 1963
Wyeth (Wyeth-Lederle) poliovirus vaccine live oral type I 1962
Wyeth (Wyeth-Lederle) poliovirus vaccine live oral type II 1962
Wyeth (Wyeth-Lederle) poliovirus vaccine live oral type III 1962
Hollister-Stier Laboratories polyvalent bacterial vaccines 1999
Wyeth (Wyeth-Ayerst) rabies vaccine 1982
Chiron (Behringwerke) rabies vaccine 1997
Bioport Corporation rabies vaccine adsorbed 1998
Merck & Co. rubella and mumps virus vaccine live 1970
Merck & Co. rubella virus vaccine live 1969
Bioport Corporation tetanus toxoid adsorbed 1998
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COST STRUCTURE1

The costs of vaccine production include research and development
(R&D) costs; costs related to the regulatory approval process; ongoing
regulatory costs; plant costs, including depreciation; marketing costs; vari-
able costs for labor, production, equipment, and supplies; and liability
costs (Arnould and DeBrock, 2002).

Although there are substantial differences between development costs
for vaccines and pharmaceuticals, the latter provide a useful benchmark.
It has been estimated that, between 1980 and 1984, R&D and the regula-
tory approval process generated an average of 11 years of negative cash
flow for NCEs introduced in the U.S. pharmaceutical industry (Grabowski
and Vernon, 1997). DiMasi et al. (1991) estimate the mean out-of-pocket
cost for a successful NCE at $32 million in 1987 dollars; when discovery,
clinical testing, and failure costs are included, this figure rises to $115
million, while the inclusion of time and interest costs results in an esti-
mate of $231 million (more than $300 million in 1997 dollars) (Grabowski

Wyeth (Wyeth-Lederle) typhoid vaccine 1952
Merck & Co. varicella virus vaccine live 1995
Bioport Corporation (Michigan anthrax vaccine adsorbed 1970

Department of Public Health)
Wyeth (Wyeth Laboratories, Inc.) cholera vaccine 1952

NOTE: Includes vaccines with active licenses that are not in production, e.g., cholera, plague,
and oral polio vaccines.
SOURCE: Tufts Center for the Study of Drug Development, 2002.

TABLE 5-1 Continued

U.S.
Approval

Company Generic Name Date

1 Information on the costs and revenues associated with vaccine production is difficult to
discern from the public record. The committee sought this information as part of its fact-
finding effort by commissioning background papers on the vaccine industry (Arnould and
DeBrock, 2002; Fine, 2003; Lichtenberg, 2002), corresponding with the five companies that
produce recommended vaccines for the U.S. market (Aventis Pasteur, GlaxoSmithKline,
Merck, Powderject, and Wyeth), inviting testimony in committee meetings from vaccine
representatives, and condusting private interviews with company officials. This process
yielded a substantial amount of qualitative information in support of the committee’s analy-
sis of the relationships among costs, revenues, returns, and investment in research and de-
velopment (R&D). But verifiable, quantitative information on costs, revenues, and profits is
lacking; and this lack of information represents an important limitation of this study.
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TABLE 5-2 Foreign Producers of Vaccines for the U.S. Market

U.S.
Approval

Company Country Generic Name Date

Statens Serum Institut Denmark diphtheria toxoid 1998
Statens Serum Institut Denmark tetanus and diphtheria toxoids 1998
Statens Serum Institut Denmark tetanus toxoid 1998
Aventis (Pasteur Merieux France acellular pertussis DTP 1992

Connaught)
Aventis (Aventis Pasteur) France Bacillus Calmette-Guerin 1990

(BCG) live vaccine
Aventis (Aventis Pasteur)) France BCG vaccine 1998
Aventis (Aventis Pasteur) France conjugated haemophilus 1993

influenza b and diphtheria,
tetanus, and acellular
pertussis vaccine

Aventis (Aventis Pasteur) France tetanus, diphtheria, polio and 2002
pertussis (cPDT) vaccine

 Aventis (Aventis Pasteur) France diphtheria and tetanus toxoids
and pertussis vaccine adsorbed 1978

Aventis (Aventis Pasteur) France diphtheria and tetanus 1984
toxoids adsorbed

Aventis (Aventis Pasteur) France diphtheria and tetanus 1997
toxoids adsorbed

Aventis (Aventis Pasteur) France diphtheria and tetanus toxoids 1978
adsorbed, for adult use

Aventis (Aventis Pasteur) France haemophilus B conjugate vaccine 1987
Aventis (Aventis Pasteur) France haemophilus b conjugate 1993

vaccine (tetanus toxoid
conjugate)

Aventis (Aventis Pasteur) France haemophilus b conjugate 1996
vaccine/diphtheria, tetanus
toxoids, acellular pertussis
vaccine in combination

Aventis (Aventis Pasteur) France influenza virus vaccine 1978
Aventis (Aventis Pasteur) France meningococcal polysaccharide 1978

vaccine, group A
Aventis (Aventis Pasteur) France meningococcal polysaccharide 1978

vaccine, group C
Aventis (Aventis Pasteur) France meningococcal polysaccharide 1981

vaccine, groups A, C, Y and
 W-135 combined

Aventis (Aventis Pasteur) France pertussis vaccine 1978
Aventis (Aventis Pasteur) France poliovirus vaccine inactivated 1987
Aventis (Aventis Pasteur) France poliovirus vaccine inactivated 1990
Aventis (Aventis Pasteur) France rabies vaccine 1980
Aventis (Aventis Pasteur) France rabies vaccine 1991
Aventis (Aventis Pasteur) France smallpox vaccine 1978
Aventis (Aventis Pasteur) France tetanus toxoid 1943
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TABLE 5-2 Continued

U.S.
Approval

Company Country Generic Name Date

Aventis (Aventis Pasteur) France tetanus toxoid 1978
Aventis (Aventis Pasteur) France tetanus toxoid adsorbed 1978
Aventis (Aventis Pasteur) France yellow fever vaccine 1978
Takeda Chemical Japan acellular pertussis vaccine 1991

Industries, Ltd. concentrate
Research Foundation for Japan japanese encephalitis virus 1992

Microbial Diseases vacine inactivated
Akzo Nobel Netherlands BCG vaccine 1989

(Organon Teknika Corp.)
Cheil Jedang South Korea hepatitis-B vaccine 1988
Berna Sa (Swiss Serum and Switzerland tetanus toxoid adsorbed 1970

Vaccine Institute)
Berna Sa (Swiss Serum and Switzerland typhoid vaccine live oral 1989

Vaccine Institute)
GlaxoSmithKline (Smith UK diphtheria and tetanus toxoids 1997

Kline Beecham Biologicals) and acellular pertussis
vaccine adsorbed

GlaxoSmithKline (Smith UK hepatitis A Inactivated and 2001
Kline Beecham Biologicals) Hepatitis B (recombinant)

vaccine
GlaxoSmithKline (Smith UK hepatitis B vaccine (recombinant) 1989

Kline Beecham Biologicals)
GlaxoSmithKline (Smith UK hepatitis-A vaccine, inactivated 1995

Kline Beecham Biologicals)
Powderject Pharmaceuticals UK influenza virus vaccine 1998

(Medva Pharma)
Statens Serum Institut Denmark diphtheria toxoid 1998
Statens Serum Institut Denmark tetanus and diphtheria toxoids 1998
Statens Serum Institut Denmark tetanus toxoid 1998
Aventis (Pasteur Merieux France acellular pertussis DTP 1992

Connaught)

NOTE: Includes vaccines with active licenses that are not in production, e.g., pertussis
monovalent and hepatitis B-Cheil Jedang vaccines.
SOURCE: Tufts Center for the Study of Drug Development, 2002.

and Vernon, 1997). A more recent study by DiMasi indicates that the out-
of-pocket cost of an NCE has escalated to $403–$802 million (2000 dollars)
when the time lag between investment and market release is capitalized
(DiMasi et al., 2003).

Total development costs of bringing a vaccine to market are roughly
similar to those for drugs and can be higher (Grabowski and Vernon,
1997). As part of the initial approval process, the FDA requires that the

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


114 FINANCING VACCINES IN THE 21ST CENTURY

vaccines used in Phase III clinical trials be produced in a facility that will
be used for commercial production if the vaccine is approved. As a result,
manufacturers must frequently invest more than $30 million in the pro-
duction facility prior to product approval (Grabowski and Vernon, 1997).
Vaccine development costs have also risen as a result of the increased
time it takes to achieve licensure, as well as larger FDA-required Phase III
clinical trials for many recent vaccines (see Box 5-1). The size of clinical
trials depends on a number of variables (Foulkes and Ellenberg, 2002),
including the rates of disease and anticipated adverse events. The average
size of clinical trials has increased over time (as has been the case for
drugs) to provide an adequate base for identifying rare adverse effects
during vaccine development. One industry expert estimates that a new
vaccine costs $700 million from initial research to commercial production
(Clarke, 2002). In addition to the requirement for early facility invest-
ments, production facilities for vaccines tend to be more capital-intensive
than those for pharmaceuticals. On the other hand, vaccines tend to have
higher success rates than pharmaceuticals and may be characterized by
faster development times (Grabowski and Vernon, 1997).

Once a vaccine has been approved, the production process involves
high fixed costs relative to variable costs. Fixed production costs, exclu-
sive of up-front R&D and sales labor, represent 60 percent of total produc-
tion costs for vaccines (Mercer Management Consulting, 2002). These fixed
costs are not affected by changes in production volume. They are associ-
ated primarily with quality assurance activities, administrative labor, de-
preciation, and other manufacturing overhead. Industry representatives
have indicated that increased regulatory requirements have resulted in
increased costs for quality assurance employees relative to production
employees. Semivariable costs make up 25 percent of total costs, exclud-
ing R&D and sales labor. Semivariable costs are batch costs that are con-
stant per batch regardless of the number of batches (Mercer Management
Consulting, 2002). Specific examples of batch costs are test animals and
labor for production and testing. The remaining, variable, costs account
for only 15 percent of total costs; examples of such costs are vials, stop-
pers, labels, packaging, and in-source components.

The costs of producing licensed vaccines have increased over the last
decade as a result of several factors: mandatory removal of the mercury-
containing preservative thimerosal, increased burdens associated with
regulatory enforcement, a variety of improvements in vaccines that have
been incorporated into existing products, both voluntary and mandated
upgrading of production facilities, and increased direct provider shipment
costs under new CDC contract arrangements (Hay and Zammit, 2002).
Modern vaccines are also subject to constant updating and improvement,
such as new stabilizers and new production technologies, as a result of
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BOX 5-1
Vaccine Development and Approval

Vaccine development begins with basic research, which is usually con-
ducted by universities, biotechnology firms, or pharmaceutical companies.
Two government agencies—the National Institutes of Health (NIH) and the
Food and Drug Administration (FDA)—also play particularly important
roles, conducting or funding basic research that leads to or improves the
development of vaccines, as well as providing advice to industry on the
conduct and design of clinical trials. In addition, the FDA is responsible for
vaccine licensure—the regulatory aspects of vaccine development and ap-
proval (Centers for Disease Control and Prevention [CDC], 2002j; CDC,
2002k).

To develop a vaccine for the U.S. market, the sponsor must first conduct
preclinical trials, testing the proposed product in cell or tissue cultures and
then in animals (CDC, 2002i). If preclinical studies indicate that the vac-
cine is potentially safe and effective, the sponsor files an independent new
drug (IND) application with the FDA, requesting permission to test the vac-
cine in humans. The IND describes the vaccine, the manufacturing pro-
cess, quality control testing, safety and immunogenicity data from animal
trials, and the proposed protocol for clinical (human subject) trials (CDC,
2002i). A 30-day review period follows the filing of the IND. At the end of
30 days, unless otherwise notified by the FDA, the sponsor can begin the
first of three sequential phases of clinical trials (Sing and Willian, 1996).
The focus of each phase is as follows (CDC, 2002i; Sing and Willian, 1996):

• Phase I studies usually involve a small number of subjects (20–80)
who are carefully monitored in tests of safety and immunogenicity.

• Phase II studies are generally conducted on several hundred subjects
and are used to obtain additional data on immune response and adverse
effects, including optimal dose ranges.

• Phase III studies typically involve several thousand subjects, provid-
ing more definitive data on the safety and efficacy of the vaccine.

Once Phase III clinical trials are at or near successful completion
(i.e., the vaccine is deemed to be safe and efficacious), the sponsor submits
two additional license applications seeking approval to manufacture and
distribute the vaccine: a biologics license application (BLA), which licenses
the vaccine; and an establishment license application (ELA), which licenses
the facility where the vaccine is produced. During this phase of licensure,
the sponsor provides a detailed accounting of the processes by which the
vaccine is to be mass produced, as well as a description of how safety and
efficacy will be documented on an ongoing basis. This phase also includes
the FDA’s detailed, on-site review of production facilities (CDC, 2002i;
Sing and Willian, 1996).

Finally, some vaccines also undergo a postlicensure fourth phase of
clinical trials to evaluate safety and effectiveness in the general population
and to provide information on rare adverse events. Postlicensure trials gen-
erally include 100,000 or more subjects (Sing and Willian, 1996).

SOURCE: Adapted from Fine, 2003.
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scientific advances. The MMR vaccine that is currently produced for the
U.S. market is far different from the version produced in 1971, having
been subject to an array of technical improvements (Arnould and
DeBrock, 2002).

While the costs of producing vaccines have generally been increasing,
the revenues from vaccine sales have remained relatively constant. The
revenue potential of vaccines is limited by the small number of vaccina-
tions usually required. Many prescription drugs are taken by patients for
years; most vaccines are administered between one and four times over a
lifetime. Furthermore, vaccine production costs do not necessarily decline
over time. A key factor that contributes to higher production costs is the
rigid batch inspection process, which makes it difficult for companies to
achieve more efficiency through a learning curve and to enjoy cost reduc-
tions related to process improvements (Grabowski and Vernon, 1997).
Pressures on revenues have resulted from CDC’s ability to negotiate dis-
counted federal contract prices, federal price caps on certain vaccines since
1993, the gradually increasing public share of vaccine purchases (at dis-
counted prices), and the addition of price competition to the government
contracting process. The principal exceptions to this revenue picture re-
late to two fairly new vaccines—varicella and pneumococcal conjugate—
which are priced higher than earlier vaccines.

RESEARCH AND DEVELOPMENT

In 2000, the leading global vaccine companies spent about $750 mil-
lion on R&D (Mercer Management Consulting, 2002). This figure is sig-
nificantly smaller than the $26.4 billion allocated to pharmaceutical R&D
worldwide (Arnould and DeBrock, 2002). The United States has been
responsible for the discovery and development of two-thirds of the world’s
new vaccines in the last 20 years. The major contributors to vaccine re-
search in the United States are companies conducting industrial research,
government agencies (the National Institutes of Health [NIH] and the
Department of Defense [DoD]), and the academic institutions they fund.

There were 285 vaccine R&D projects ongoing in 1996 (not including
HIV vaccine efforts), of which 133 were in the clinical trials phase
(Grabowski and Vernon, 1997). Mercer Management Consulting (2002)
reports that this activity had increased by 2000 to nearly 350 R&D
projects—188 in the pre–clinical trial phase and 158 in clinical trials. The
rate of U.S. approval of vaccine licenses has also been increasing. Between
1997 and 1999, 17 new licenses were approved, compared with 8 licenses
between 1990 and 1992 (Mercer Management Consulting, 2002). A recent
IOM study identifies additional vaccines that are expected to be devel-
oped by 2010 (IOM, 2000b) (see Box 5-3).
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Industrial Research

The National Vaccine Advisory Committee (NVAC) estimates that
vaccine sales financed 46 percent of the $1.4 billion spent on vaccine R&D
in 1995 (CDC, 1997). Vaccine R&D is conducted by both large and small
companies. Large companies spent an estimated 15 to 20 percent of their
product sales—about $650 million—on R&D in 1995. Many small biotech-
nology firms, ranging in size from 36 employees (Antex Biologics, Inc.) to
over 1,600 employees (Immunex Corporation), are also involved in vac-
cine research. Their total sales range as well, from $500,000 (AVAX Tech-
nologies, Inc.) to almost $1 billion (Immunex Corporation). In 1995, small
companies invested $250 million in vaccine R&D (CDC, 1997).

Some biotechnology firms receive funding directly from the govern-
ment to develop vaccines for the military, such as vaccines against diar-
rhea and gastroenteritis. Other firms are subsidiaries of larger pharma-
ceutical companies or may be partially owned by another firm. Many
small vaccine start-up companies receive a significant portion of their
funding through venture capital (Arnould and DeBrock, 2002).

Some firms focus solely on vaccine research, while others emphasize
multiple approaches to a single type of disease. Major targets of current
research include respiratory diseases, viral hepatitis, sexually transmitted
diseases (STDs), herpes virus diseases, parasitic diseases, fungal infec-
tions, and cancer vaccines. A recent breakthrough in research on the hu-
man papilloma virus (HPV) holds the promise of eliminating cervical can-
cer (Schultz, 2003). Vaccines in the pipeline, including recombinant
vaccines for HIV, herpes simplex, diabetes, and infertility (see Box 5-2),
are increasingly complex (Mercer Management Consulting, 2002).

One of the major areas of recent research is vaccines for STDs and
vaccines that can be effective in children. Extensive effort has been fo-
cused on finding a vaccine for HIV to stop the worldwide spread of the
virus. Scientists have learned a great deal about how the immune system
works through this research. This knowledge has spurred research on can-
cer vaccines, and the market for such vaccines is projected to grow signifi-
cantly through 2007.

R&D projects are frequently aimed at diseases for which vaccines are
not yet available (see Table 5-3). But a substantial amount of research is
also directed toward vaccines that would be improvements upon or com-
binations of existing licensed vaccines, as well as directly competing vac-
cines. Considerable research is also directed toward new methods for ad-
ministering vaccines, such as the recently FDA–approved nasal spray
form of influenza vaccine (FDA, 2003).

Despite these signs of commercial interest, product development is
increasingly costly relative to the market potential of vaccines. The ab-
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BOX 5-2
Vaccines Expected to Be Developed by 2010

Borrelia burgdorferi
Chlamydia
Coccidioites immites
Cytomegalovirus
Enterotoxigenic E. coli
Epstein Barr
Human papilloma virus
Helicobacter pylori
Herpes simplex
Histoplasma capsulatum
HIV
Hepatitis C
Influenza
Insulin-dependent diabetes mellitus (therapeutic)
Melanoma (therapeutic)
Multiple sclerosis
Mycobacterium tuberculosis
Neisseria gonorrhea
Neisseria meningitidis B
Para influenza
Respiratory syncytial virus
Meningococcus
Rheumatoid arthritis (therapeutic)
Rotavirus
Shigella
Streptococcus group A
Streptococcus group B

SOURCE: IOM (2000b) (HIV added).

sence of a market capable of supporting production costs and providing
an adequate return on investment, for example, has hampered the devel-
opment of vaccines for malaria and other diseases that affect primarily
the developing world (Kremer, 2000b). In 2000, the Global Alliance for
Vaccines and Immunization (GAVI) was founded in part to respond to
the need for vaccines in developing countries. GAVI is also interested in
improving technologies for administering vaccines in the difficult envi-
ronments commonly found within developing countries.
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Government Support

The government is involved in vaccine R&D in numerous ways.
Among the federal entities supporting R&D, the most important is NIH,
which is responsible for identifying and supporting the development of
potential vaccines. The FDA oversees the regulatory process for bringing
a new vaccine to market. The CDC is the largest single buyer and dis-
tributor of vaccines in the United States. DoD conducts its own research
on vaccines and supports research at academic institutions, focusing pri-
marily on vaccines for military and bioterrorism applications. The U.S.
Agency for International Development (USAID) has a limited role in sup-
plying vaccines to other countries, largely by providing grants to institu-
tions in the developing world.

The government encourages investment in R&D through a combina-
tion of push and pull strategies. Push programs involve the use of public
resources to support research, whereas pull programs reward the devel-
oper after a project has been successfully completed.

The most important push strategy is funding of vaccine research by
NIH, which is responsible for approximately one-third of all vaccine re-
search funding (Arnould and DeBrock, 2002). Although some NIH re-
search is conducted internally, most of the work on vaccines is supported
through grants to academic institutions and health-related agencies. The

TABLE 5-3 Deaths from Selected Diseases Not
Yet Preventable by Immunization

Disease Deaths (000) %

AIDS 2,285 27.5
Tuberculosis 1,498 18.
Malaria 1,110 13.
Rotavirus 800 9.6
Shigella 600 7.2
Enterotoxic E. coli 500 6.0
Respiratory syncytial virus 160 1.9
Schistosomiasis 150 1.8
Leishmaniasis 42 0.5
Trympanosomiasis 40 0.5
Chagas disease 17 0.2
Dengue 15 0.2
Leprosy 2 0.0
Total deaths 8,319 100.0

SOURCE: Arnould and DeBrock, 2002, adapted from Kremer,
2000a.
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National Institute of Allergy and Infectious Diseases (NIAID) is the pri-
mary vaccine research entity within NIH. NIAID funding for basic vac-
cine and bioterrorism research in 2002 was $2.4 billion. NIH allocates
about 60 percent of its funds to basic research, with the remainder sup-
porting clinical trials. In 1988, NIH provided an estimated 14 percent of
all funding for preclinical pharmaceutical R&D and 11 percent of funding
for clinical trials (Arnould and DeBrock, 2002).

The most salient pull strategy employed by the government is the use
of patents to protect property rights, which encourages R&D in many
areas, including vaccines (Kremer, 1998). Patents are awarded to an indi-
vidual or firm that establishes legal proof of original discovery and gener-
ally prohibit anyone but the patent holder from marketing the product for
a period of 17 years from the patent award date. With a guaranteed period
of market exclusivity, the patent holder can capture monopoly profits that
subsidize the R&D costs involved in obtaining the patent and compensate
for the expensive regulatory hurdles related to safety and efficacy.2 Absent
patent protection, competitors would simply imitate or reverse-engineer
the product without paying for the original R&D costs and charge a
marginal-cost price shortly after marketing approval, eroding the
originator’s profits and substantially diminishing the incentives for inno-
vation. Moreover, under the patent system, the monopolist is rewarded
with profits in the market that are roughly proportional to market demand
and societal willingness to pay. This solves the other problem involved in
rewarding innovation: how the government or the public can determine
or monitor what a patent is actually worth.

While patent protection treats vaccines and drugs in a similar fashion,
some have argued that patents are not as relevant in vaccine development
(Arnould and DeBrock, 2002). The reasoning is that other barriers to com-
petitive entry—such as the long production start-up cycle, the level of
business risk, the monetary investment required to achieve product and
plant licensure, and the steep learning curve with respect to regulatory
oversight—are of greater importance than patents in sustaining the pro-
duction of vaccines.

Further, as with pharmaceuticals, an increasingly stringent process
for clinical trials and FDA approval can reduce the effective patent life of
a vaccine product.3  The patent system also has economic limitations.

2Patents may sometimes be awarded for different vaccine products that are close substi-
tutes, as is sometimes the case with pharmaceutical products. In these cases, monopoly prof-
its may not be obtained.

3To encourage the marketing of drugs that may have been patented long before potential
FDA approval, the Waxman Hatch Act guarantees a minimum of 5 years of exclusive mar-
keting to the patent holder for any FDA-approved pharmaceutical.
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Patents restrict output and raise prices, which means that some consum-
ers will not benefit from vaccines that are under patent. Many patients
who would be willing to pay the competitive price of vaccines, and more,
will forego monopoly-priced vaccines.

Another pull strategy is to subsidize or otherwise increase prices
(Kremer, 2000a). The margin by which prices exceed costs—including
investment in R&D and production costs—determines profitability, and
also finances new R&D and sends a signal to the industry about future
returns that can be expected from current investments (Grabowski and
Vernon, 1997).

To a certain extent, the government’s strategies for stimulating R&D
are blunted by the length and cost of the FDA regulatory process that is
designed to foster safe and effective products. Furthermore, the extent of
government purchasing power in the marketplace has held prices down,
reducing incentives for R&D. As noted by Kremer (2000a), even if vaccine
manufacturers received full market price on every dose sold, vaccines
would still remain socially undervalued; that is, the price that individual
buyers in a competitive market would be willing to pay would be less
than the price society would be willing to pay for the benefit derived from
vaccines.

 INDUSTRY CONCENTRATION

The rate of concentration in the vaccine industry has increased over
the last four decades. Between 1966 and 1977, half of all commercial vac-
cine manufacturers stopped producing vaccines; and the exodus contin-
ued into the 1980s and 1990s. Between 1967 and 1980, the number of
manufacturers licensed to produce vaccines for the U.S. market dropped
from 26 to 17 (Cohen, 2002). Of the nine producers leaving the U.S. mar-
ket during this period, eight were domestic firms (Sing and Willian, 1996).

These declines have continued in recent years. By 1996, a total of eight
firms and laboratories were producing recommended childhood vaccines
for the U.S. market (Sing and Willian, 1996). In 2002, only four firms re-
mained (GAO, 2002). Similar exits have occurred among manufacturers
of adult vaccines. The most recent of these was Wyeth’s discontinuation
of its influenza and pneumococcal polysaccharide vaccines (Wyeth Phar-
maceuticals, 2002).

Three major factors influenced structural changes in the U.S. vaccine
market from the mid-1960s through the early 1980s: (1) new FDA regula-
tions, starting in 1972, that required evaluation of all previously licensed
biological products (rather than submit data for evaluation, many firms
simply withdrew from the market and requested that FDA revoke their
licenses “without prejudice”); (2) growing concerns about liability; and
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(3) poor returns on investments relative to pharmaceutical and other prod-
ucts in the corporate portfolio (IOM, 1993). More recent observers have
cited underlying economic reasons—particularly selected aspects of the
cost structure of vaccine production relative to the size of the U.S. mar-
ket—for the small number of suppliers in the U.S. childhood vaccine mar-
ket. An analysis by Grabowski and Vernon (1997) focuses on four such
factors: regulatory costs, liability costs, R&D costs, and low risk-adjusted
returns relative to pharmaceutical products. Other observers of the recent
decline in the number of producers of U.S. childhood vaccines have cited
similar factors in market departures, including new safety-related require-
ments (removal of the mercury-containing preservative thimerosal), regu-
latory compliance issues, and investment decisions based on the larger
portfolio of parent companies (GAO, 2002; Orenstein, 2002a).

The diminishing number of vaccine manufacturers has reduced the
number of vaccine products within the U.S. market. Of the 146 vaccines
approved since 1933, 62 were subsequently withdrawn from the market
(see Table 5-4). Some withdrawals represent replacement decisions,
whereby an approved vaccine was replaced by a more effective or safer
product. The diphtheria–tetanus–whole-cell pertussis (DTP) vaccine, for
example, was replaced by the safer acellular pertussis version, DTaP.
(Box 5-3 illustrates trends in the supply of DTaP.) Combination vaccines
have also been introduced, replacing “single-indication” vaccines in vac-
cination schedules. Much current R&D and product testing is directed
toward expansion of combination vaccines because they generally reduce
the number of doses and the administration costs of vaccination, even
though they may be more expensive (Ellis and Douglas, 1994; see also
Chapter 3).

What is more troubling is the effect of economic factors on the with-
drawal of vaccine products that are viewed as unprofitable or yield low
returns relative to the production of pharmaceutical products. In some
cases, demand for older vaccines is not strong enough to warrant contin-
ued production.4  Another reason for exit arises when the costs of vaccine
operation and regulatory compliance are too great to support more than
one producer. Often the result can be one or two suppliers, or no supplier,
of the entire specific vaccine segment, as is the case with the vaccine for
indicators of Lyme disease.

The changing structure of the U.S. vaccine industry reflects an inter-
national trend. As noted earlier, five multinational producers dominate
global vaccine sales, although many small foreign producers exist as well.

4The producer of a vaccine for Lyme disease, for example, pulled out of the market be-
cause of inadequate product demand.
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TABLE 5-4 Approved Vaccines Withdrawn from the U.S. Market

Company Country Name Generic Name

Merck & Co. (Merck, United States tetanus toxoid
Sharpe, and Dohme)

Wyeth (Lederle) United States staphylococcus toxoid
Eli Lilly United States tetanus toxoids
Bayer Corp. (Cutter) Germany tetanus toxoid
Pfizer (Parke, Davis and Co.) United States tetanus toxoid
Merck & Co. (Merck, United States typhus vaccine

Sharpe, and Dohme)
Wyeth (Lederle) United States cholera vaccine
Bayer Corp. (Cutter) Germany plague vaccine
Wyeth (Lederle) United States Rocky Mountain spotted

fever vaccine
Wyeth (Wyeth Laboratories) United States smallpox vaccine (vaccinia)
Wyeth (Wyeth-Lederle) United States tetanus toxoid
Merck & Co. (Merck, United States influenza virus vaccine

Sharpe, and Dohme)
Pfizer (Parke, Davis and Co.) United States influeza virus vaccine
Pfizer (Parke, Davis and Co.) United States diphtheria and tetanus

toxoiuds and pertussis
vaccine adsorbed

Bristol-Myers Squibb (E.R. Squibb) United States 6-valent pneumococcal
vaccine

Eli Lilly United States diphtheria and tetanus toxoids
Merck & Co. United States diphtheria and tetanus

toxoids and pertussis
vaccine adsorbed

Pfizer (Parke, Davis and Co.) United States diphtheria and tetanus toxoids
Wyeth (Lederle) United States gas gangrene polyvalent
antitoxin
Merck & Co. (Merck, United States cholera vaccine

Sharpe, and Dohme)
Pfizer (Parke, Davis and Co.) United States diphtheria and tetanus

toxoids and pertussis
vaccine

Wyeth United States diphtheria toxoid adsorbed
Pfizer (Parke, Davis and Co.) United States poliomyelitis vaccine
Pfizer (Parke, Davis and Co.) United States adenovirus vaccine
Delmont Laboratories United States polyvalent bacterial antigens
Pfizer (Parke, Davis and Co.) United States adenovirus and influenza

vaccines combined
aluminum phosphate
adsorbed

Pfizer United States Polio vaccine, live, oral Type 1
Pfizer United States Polio vaccine, live, oral Type 2
Pfizer United States Polio vaccine, live, oral Type 3
GlaxoSmithKline (Glaxo Wellcome) United Kingdom BCG vaccine

continued
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Merck & Co. (Merck, United States typhoid vaccine
Sharpe, and Dohme)

Pfizer (Parke, Davis and Co.) United States diphtheria, tetanus toxoids,
pertussis vaccine absorbed,
poliomyelitis vaccine

Merck & Co. (Merck, United States smallpox vaccine
Sharpe, and Dohme)

Wyeth (Lederle) United States measles vaccine
Aventis (Aventis Pasteur) France smallpox vaccine
Merck & Co. (Merck, United States measles-smallpox vaccine, live

Sharpe, and Dohme)
Wyeth (Lederle) United States typhus vaccine
Wyeth (Lederle Laboratories) United States diphtheria and tetanus toxoids

and pertussis vaccine
adsorbed

Wyeth (Wyeth Laboratories) United States diphtheria and tetanus toxoids
adsorbed

Wyeth (Wyeth Laboratories) United States diphtheria and tetanus toxoids
adsorbed for adult use

Wyeth (Wyeth Laboratories) United States diphtheria and tetanus toxoids
adsorbed

Wyeth (Wyeth Laboratories) United States diphtheria and tetanus toxoids
adsorbed for adult use

Wyeth (Wyeth Laboratories, Inc.) United States diphtheria and tetanus toxoids
and pertussis vaccine
adsorbed

Wyeth (Lederle) United States tetanus toxoid adsorbed

SOURCE: Tufts Center for the Study of Drug Development, 2002.

TABLE 5-4 Continued

Company Country Name Generic Name

As a result, five of the current recommended vaccines in the United States
have only one producer, and the others have either two or three. Prior to
the 1980s, vaccine markets had regional, not global, leaders. Pasteur-
Merieux and SmithKline led the European market, Merck and Lederle-
Praxis were major suppliers for the U.S. market, and three Japanese firms
(Takeda, Eisai, and the Research Foundation of Osaka University) were
the major suppliers for the Japanese market. By the early- to mid-1990s,
global acquisitions, mergers, and joint ventures had reshaped the indus-
try as a whole (Mowery and Mitchell, 1995).

The decline in the number of vaccine producers reflects the consolida-
tion that is occurring within the pharmaceutical industry as a whole. But
it is also driven by the decisions of pharmaceutical companies to drop
vaccines from their product portfolios. A rash of such exits occurred in
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BOX 5-3
Vaccine Supply: The Case of DTaP

The supply of the diphtheria-tetanus-acellular pertussis (DTaP) vaccine
provides a good example of trends for the industry as a whole. Key trends
include the following.

The total number of firms producing DTaP for the U.S. market has de-
clined. While five DTaP vaccines have been licensed in the United States
since 1991, only three are currently being produced; and of these, two are
produced by subsidiaries of the same multinational corporation, Aventis
Pasteur. Companies have left the market for many reasons, including con-
cerns about product liability lawsuits, investments required to enhance
production quality, and the anticipated costs of removal of the mercury-
based preservative thimerosal.

The portion of the market represented by U.S.-based firms has not just
diminished but been reduced to zero. Of the five firms originally licensed
by the Food and Drug Administration (FDA) to produce DTaP, two (Lederle
and North American Vaccine) had corporate headquarters in the United
States. Today, all three DTaP vaccines currently on the U.S. market are
produced by two European-based corporations: GlaxoSmithKline and
Aventis-Pasteur (which produces both Tripedia and Daptacel).

Finally, the corporate history of the five DTaP vaccines licensed in the
United States reflects both the astounding number of acquisitions and merg-
ers that have taken place within the industry and the extent to which these
activities have concentrated the production of relatively expensive vac-
cines in the hands of very large American or European multinational cor-
porations. Of the five vaccines licensed in the United States to date, only
one, approved in May 2002, is still produced by the same company—
Aventis Pasteur, Ltd., a Canadian subsidiary of French-based Aventis Pas-
teur. Of the remaining companies originally licensed to produce DTaP in
the United States, all have undergone one or more mergers or acquisitions
since licensure; and all have become part of major multinational corpora-
tions.

SOURCE: Adapted from Fine, 2003.

the 1980s as a result of growing concern about liability exposure. In re-
sponse, Congress passed the National Childhood Vaccine Injury Act in
1986, a no-fault damage award system designed to compensate victims
who experienced adverse consequences from vaccine products, as well as
to protect companies from litigation that might disrupt the production of
vaccines with social benefits. Recently, litigation over thimerosal, an ethyl
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mercury-containing vaccine preservative, has raised questions about the
effectiveness of the vaccine injury award system. The use of novel legal
theories designed to circumvent the National Childhood Vaccine Injury
Act is a source of deep concern to the industry (GlaxoSmithKline, 2002;
Merck, 2002; Pisano, 2002).

The rate of exit from the vaccine industry raises two chief concerns.
The most immediate of these is the lack of backup capacity should a manu-
facturer experience production problems or other disruptions. When
Wyeth opted out of the production of DTaP in 2000, for example, the sud-
denness of the firm’s withdrawal left competing firms unable to fill the
gap, resulting in a 2-year shortage of the vaccine. Production efforts by
other companies to compensate for such a supply disruption can take well
over a year (Pisano, 2002). Longer-term concerns include the potential for
the exercise of market power by the remaining firms and the potential for
the total loss of supply of a vaccine product.

Industry observers have consistently issued warnings about the
threats posed by the sole-supplier situation and the potential for supply
interruptions given the existence of single producers of many vaccines,
including 10 of the 15 recommended childhood vaccines (DeBrock and
Grabowski, 1985; Arnould and DeBrock, 1993). The number of producers
continues to decline as the number of vaccines provided by a single sup-
plier increases (see Table 5-5) (CDC, 2003g).

REGULATION

Safety review is the responsibility of the FDA’s Center for Biologics
Evaluation and Review (CBER). Careful monitoring for purity and qual-
ity is required for vaccines, which are produced from or use living cells
and organisms, as well as complex growth materials taken from living
sources. Subtle changes in materials, process, or environment alter the
final vaccine product and can affect its safety or effectiveness. Each batch
must be carefully tested for composition and potency through a batch
release process. Unlike other drugs, vaccines are used on healthy people
to prevent disease; and as a result, vaccine production is subject to higher
standards of safety than is the case for pharmaceuticals (Crawford, 2002).

Vaccine manufacturers have stated that while the regulatory guide-
lines (Current Good Manufacturing Practices) governing the production
of vaccines have not changed substantially over the last decade, signifi-
cant shifts have occurred in the interpretation and intensity of enforce-
ment of those guidelines by CBER (Merck, 2002; Pisano, 2002). In a pre-
sentation to the committee, one industry representative illustrated this
situation using a metaphor from baseball: “It’s not that the strike zone has
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changed; it’s the way it’s called.” According to the vaccine producers, the
new approach to enforcement reflects limited knowledge of vaccine
manufacturing processes and important differences between pharmaceu-
tical and vaccine facilities. Even minor changes in packaging may require
a complete product review and relicensing of a vaccine production facility.

The FDA can also change requirements suddenly. Thimerosal is a
good example (Freed et al., 2002b). Although levels of ethyl mercury did
not exceed accepted guidelines, the FDA in 1999 required the removal or
reduction of thimerosal in all pediatric vaccines. This decision necessi-
tated major changes in production and bottling processes, including the
replacement of multidose vials with single-dose vials that have different
fill-volume requirements. Estimates of the impact of this change on prod-
uct losses range from 20 to 30 percent for certain vaccines (Aventis Pas-
teur, 2002).

PRICING

Substantial variations occur in vaccine pricing that reflect the volume
of sales and the market power of the buyer. As a general rule, most indi-
vidual clinicians, clinics, and hospitals pay list price or near list price to

TABLE 5-5 Number of Producers of Selected
Vaccines for the U.S. Market, 2003

Number of
Vaccine Producers

Haemophilus influenzae type b 3
Influenza 2
Hepatitis A 2
Hepatitis B 2
Diphtheria and tetanus toxoids and
acellular pertussis (DTaP) 2

Measles–mumps–rubella (MMR) 1
Tetanus toxoid 1
Tetanus–diphtheriaa 1
Inactivated poliovirus 1
Varicella (chickenpox) 1
Pneumococcal conjugate (PCV-7) 1
Meningococcal 1
Pneumococcal polysaccharide (adult) 1

aA small amount of Td is produced by the Massachu-
setts Public Health Biological Laboratories.
SOURCE: CDC, 2003g.
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purchase vaccines. Large group purchasing organizations, state consor-
tia, and health plans can negotiate discounts of up to 15 percent (Mercer
Management Consulting, 2000).

The federal government has historically negotiated discounts of 40–
50 percent below list price, although the discounts have been lower for
the most recent vaccines. Federal contract prices averaged 75 percent less
than catalog prices in 1987 and 50 percent lower in 1997 (IOM, 2000a). In
contrast, discounts for varicella and pneumococcal conjugate vaccines
were 9 and 22 percent, respectively, in 2002 (Orenstein, 2002b). Box 5-4
presents details on the vaccine purchasing practices of the Veterans Ad-
ministration and DoD.

The committee identified two significant concerns with regard to vac-
cine prices. First, as noted earlier, the prices of new vaccines are very high
relative to those of older vaccines, and these higher prices present signifi-
cant problems for federal and state health budgets, clinicians, and con-
sumers. Immunization rates may decrease when costs become too bur-
densome to the payor. The second concern is that some vaccine prices are
too low and do not encourage desirable levels of investment in R&D and
production capacity. Federal contracts for several vaccines are subject to
price caps that have held price increases to no more than the rate of infla-
tion since 1994. The price cap has been cited in particular as the major
obstacle to the negotiation of a government contract for the tetanus toxoid
vaccine. Detailed historical prices are shown in Table 5-6; trends in vac-
cine prices in current (2002) dollars are illustrated in Figure 5-1.

Vaccine price trends fall into four distinct periods.5  Up to and during
most of the 1970s, vaccine prices were comparatively low and stable.
Prices even decreased slightly for many vaccines during the 1970s.

The second period began in 1982, when prices increased sharply and
continued to rise until the early 1990s. For example, an increase of 2,847
percent in the price of DTP occurred during the 15-year period 1977–1991
(IOM, 1993).

The third period occurred during the 1990s, when prices tended to be
stable and in some cases declined. However, new vaccines appeared on
the market, in some cases (e.g., inactivated poliovirus [IPV] and DTaP)
replacing older vaccines at higher prices. For example, the DTaP contract
price of $11.01 in 1992 was almost double the DTP price of $5.99.

The fourth period, characterized by the introduction of new vaccines
at dramatically higher prices, began in the mid-1990s with the release of
the varicella vaccine at a federal contract price of $32.70 per dose. This
new pricing model continued with the introduction in 2000 of the new

5This discussion is based on price data supplied by CDC (2002l; 2003d).
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BOX 5-4
Vaccine Purchasing by the Veterans Administration and the

Department of Defense

Veterans Administration

The VA purchases vaccines using the federal supply schedule (FSS) for
pharmaceutical and biological products. The FSS was established as part of
the VA Health Care Act. Its purpose is to limit the prices paid for drugs and
vaccines by placing a cap on prices that can be paid by the federal govern-
ment. The FSS price cap is established each January and is based on 73
percent of the average nonfederal price. Companies may then set an FSS
price at or below the price cap. They can also change their price at differ-
ent times throughout the year, as long as they remain under the cap. Some
FSS prices—e.g., for hepatitis A and B vaccines—are typically set below
the price cap; others are set at the cap. There has been no CDC contract for
adult pneumoccocal vaccine for the last several years because no com-
pany will sell below the FSS cap.

CDC does use the FSS in establishing maximum prices for adult vac-
cines: hepatitis A and B, pneumoccocal polysaccharide, and tetanus-
diphtheria. One company challenged CDC’s use of the FSS for varicella in
nonfederal facilities, and the Department of Health and Human Services
supported CDC. The matter is still a point of contention. The FSS is not
used for childhood vaccines because the Vaccines for Children (VFC) leg-
islation superceded the VA Health Care Act’s authority for these vaccines.
There is no relationship between CDC contract prices and FSS prices, and
CDC contract prices are often higher (e.g., varicella).

FSS prices therefore apply to only a small fraction of vaccines pur-
chased—those purchased for use by the Department of Defense (DoD) and
the VA and state purchases of adult vaccines. But a general relationship
exists between the FSS and private-sector vaccine prices, because the FFS
cap is a fixed percentage of private-sector prices.

Department of Defense (DOD)

DoD purchases vaccines for military use by troops, but also for routine
care for service personnel and their dependents. Vaccines are purchased
by the Pharmaceuticals group of the Defense Supply Center in Philadel-
phia, using competitive contracts common in military procurements.

SOURCE: IOM, 2002g.
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TABLE 5-6 Federal and Private Prices of Vaccines Per Dose, 1983–2002
(nominal prices, excise taxes excluded)

Td Hib Hepatitis B

Year Federal Private Federal Private Federal Private

1983
1984 0.08
1985 0.08
1986 0.08
1987 0.08
1988 0.15 11.00 13.75
1989 0.09 6.00 13.75
1990 0.81 4.80 14.55 7.66
1991 0.09 5.16 14.55 7.43
1992 0.12 5.34 15.28 7.13
1993 0.11 0.83 5.32 14.82 7.11
1994 0.13 1.00 4.20 15.25 7.34 16.17
1995 0.13 1.00 4.76 15.13 7.68 17.09
1996 0.13 1.00 4.98 15.13 7.91 17.59
1997 0.13 NA 4.55 14.07 8.06 16.84
1998 0.14 1.00 4.73 15.40 8.36 20.09
1999 No contract 2.50 4.36 15.67 8.25 23.74
2000 No contract NA 4.45 15.67 8.27 24.42
2001 No contract NA 5.19 15.67 8.25 21.54
2002 No contract NA 6.70 15.67 8.55 21.54
2003 No contract NA 7.76 18.98 8.5 22.95

pediatric pneumococcal vaccine at $43.50 per dose (the list price was
$58.00). Prices of older vaccines, on the other hand, have remained stable,
despite considerable new investment in upgrading of facilities and the
removal of thimerosal. However, the recent stability of pricing for older
vaccines may be disrupted by the development of new combinations of
individual vaccines and of existing vaccine combinations. For example,
GlaxoSmithKline recently received approval for its DTaP–IPV–Hepatitis
B combination. The initial list price of this new vaccine is only a few dol-
lars higher than the sum of the prices of the separate vaccines, but the
long-term pricing strategy for such new combinations is not yet clear.

The increase in the public share of vaccine purchases also affects
prices. Because of deep government discounts, the expanding public mar-
ket for vaccines results in lower average prices for their manufacturers. In
addition, when contracting for the purchase of vaccines, the Veterans
Administration (VA) penalizes firms for increasing prices charged to its
nongovernment customers. For any increase in price higher than the con-
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Pneumococcal
Hepatitis A Varicella PCV-7 Conjugate

Federal Private Federal Private Federal Private Federal Private

3.24 NA
2.94 NA
2.94 NA
2.94 NA
2.92 NA
3.21 NA
3.37 10.03
3.35 7.66
3.24 8.17

11.17 11.17 No contract 8.17
11.15 28.45 32.70 41.41 No contract 8.17
11.08 28.45 33.65 40.66 3.72 9.12
11.75 24.49 33.65 40.98 3.80 9.57
11.18 25.17 34.66 43.51 5.46a NA
11.15 27.45 36.39 44.81 44.02 58.00 5.61a NA
11.15 27.45 38.39 44.81 45.24 58.00 No contract NA
11.15 NA 40.69 44.81 45.24 58.00 No contract NA
11.28 29.68 43.33 57.36 47.5 58.75 No contract NA

sumer price index, the VA reduces the allowable Federal Supply Schedule
(FSS) price that can be paid under federal contract. This practice has re-
sulted in FFS vaccine prices as low as $0.01 per dose.

SHORTAGES

Over the past 20 years, the nation has experienced two major periods
of vaccine supply shortages. The first was related to the product liability
crisis of the mid-1980s, when production of DTP vaccine was curtailed as
a result of manufacturers leaving the U.S. market. The second period of
supply shortages lasted from fall 2000 to summer 2002. During this pe-
riod, the United States experienced nationwide shortages of five child-
hood vaccines that protect against eight of the eleven childhood diseases
prevented through routine immunization (GAO, 2002) (see Table 5-7). The
recent shortages affected most of the manufacturers of childhood vaccines,

continued
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TABLE 5-6 Continued

MMR OPV IPV

Year Federal Private Federal Private Federal Private

1983 4.70 11.30 0.58 3.56
1984 5.40 12.08 0.73 4.60
1985 6.85 13.53 0.86 6.15
1986 8.47 15.15 1.68 8.67
1987 6.32 17.88 1.14 8.07
1988 12.23 19.67 1.07 7.78
1989 12.23 19.67 1.63 9.11
1990 10.27 19.63 1.63 9.45
1991 10.89 20.85 1.71 9.11
1992 10.89 20.85 1.80 9.62 7.30 NA
1993 10.89 16.41 1.87 9.85 7.52 14.38
1994 11.25 20.85 1.92 10.18 7.48 14.67
1995 11.56 21.43 1.98 10.18 4.99 14.67
1996 11.87 25.56 2.03 10.18 5.20 14.67
1997 12.12 27.75 2.08 10.18 5.46 14.67
1998 12.33 23.33 2.11 10.18 5.79 14.67
1999 12.44 25.21 2.15 10.18 6.04 14.67
2000 12.83 25.94 Replaced by IPV 7.00 14.67
2001 13.28 25.94 7.50 14.67
2002 13.39 25.94 8.05 14.67
2003 13.74 32.48 9.21 21.78

NA = Not Available

with three of the four experiencing supply problems during the period
(Orenstein, 2002b).

Supply problems were especially severe for vaccines that are in con-
tinuous demand, such as those for tetanus and influenza. In March 2000,
there were two major producers of tetanus vaccine in the United States—
Aventis Pasteur and Wyeth-Ayerst—and no shortages. By early January
2001, Wyeth had ceased production of the vaccine, leaving Aventis as the
only supplier.6  Aventis could not scale production up rapidly enough to

aAdult vaccine only, since there was no contract for the childhood vaccine because of the
price cap.
NOTE: All prices represent the lowest-price packaging option for each supplier. For 1992

6Brichacek (2001) indicates that the Wyeth pullout from manufacturing the tetanus vac-
cine may have been related to a June 2000 issue with the FDA concerning acellular pertussis
vaccine.
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DTP DTaP Influenza

Federal Private Federal Private Federal Private

0.42 0.45
0.65 0.99
2.21 2.80
3.01 11.40
3.13 8.92
3.90 6.47
3.40 6.09
2.35 6.09
1.69 5.41 1.03 NA
1.43 5.41 6.45 No contract 1.82
1.33 5.48 5.37 6.97 No contract 1.82
1.41 NA 5.42 11.53 No contract NA
Replaced by DTaP 5.71 11.27 1.72 NA

9.50 11.27 1.53 NA
8.28 14.63 1.61 NA
7.05 14.69 1.54 2.15
7.00 14.69 2.14 2.15
7.00 14.72 2.37 NA
8.34 15.33 4.41 NA
9.87 15.56 5.53 5.00

10.31 17.40 5.53 6.50

meet demand and was forced to ration supply (Arnould and DeBrock,
2002).

Several of these shortages were severe enough that the Advisory Com-
mittee on Immunization Practices (ACIP) recommended suspension of
booster doses for tetanus–diphtheria (Td), DTaP, and pneumococcal con-
jugate. Shortages were most severe for Td and pneumococcal conjugate,
for which there was a 40 percent shortfall in doses shipped. Shipments of
varicella decreased by 26 to 29 percent. The stockpile of MMR was drawn
down by 700,000 doses, but shipments were still off by 15 percent
(Orenstein, 2002a). There were delays in adult influenza vaccine in the
two previous seasons, and severe shortages of tetanus toxoid affected the
availability of doses for adult boosters and emergency use. By July 2002,
these shortages, with the exception of pneumococcal conjugate, had

and later, prices indicated are weighted averages based on the number of doses ordered at
each price (calculations by the IOM committee). Previous years’ averages supplied by CDC.
SOURCE: CDC, 2002l, 2003d.
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ended; supplies of pneumococcal conjugate vaccine are expected to re-
turn to normal in 2003 (CDC, 2003h).

No reports of regional outbreaks of preventable infectious diseases
occurred during this period of vaccine shortages. However, shortages
place stress on the fragile public–private partnership that delivers vac-
cines to the public. Public compliance with the recommended schedule
can be threatened by the lack of vaccines and sudden changes in the sched-
ule resulting from shortages. CDC reports that, as a result of the tetanus
vaccine shortage, 52 percent of states suspended school immunization
laws (Orenstein, 2002a). Given the recent intensity of antivaccine rhetoric,
school administrators find themselves in an uncomfortable role as en-
forcers of laws that they themselves may not adequately understand. In a
recent poll of school nurses, the majority of respondents indicated their
belief that children may be receiving too many vaccines (Lett, 2002). These
trends may make it difficult to reinstate school laws that are suspended as
a result of shortages.

It is too soon to determine whether the recent shortages were a one-
time event or an early sign of a recurring pattern. An important structural
risk factor in supply disruption—the limited number of suppliers—has
not changed. With only four suppliers for all universal childhood vac-
cines and monopoly suppliers of four of those vaccines, the United States
remains highly vulnerable to disruptions in manufacturer production.

Vaccine shortages appear to result from specific and apparently unre-
lated causes rather than a single overriding factor (GAO, 2002; NVAC,
2003) (see Table 5-8). Vaccines affected by the shortages are both new,
such as pneumococcal conjugate, and long-standing, such as MMR; and
shortages have affected both sole-supplier and multiple-supplier vaccines.
Some explanations for the shortages that have been advanced by the in-
dustry include problems associated with removing thimerosal from the
production process, compliance with increasingly stringent Current Good

TABLE 5-7 Vaccine Supply Status in 2001–2002

Supply Problems No Supply Problems

• Tetanus–diphtheria • Haemophilus influenzae type b (Hib)
• DTaP • Hepatitis B
• MMR • IPV
• Varicella (chickenpox) • Hepatitis A
• Pneumococcal 7 valent (PCV- 7) • Meningococcal polysaccharide

• Influenza
• Adult pneumococcal

SOURCE: Orenstein, 2002c.
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Manufacturing Practices, disruptions due to plant renovations, unantici-
pated high demand for new vaccines, and sudden withdrawals from the
market by producers. The FDA licensure process may create a structural
barrier to rapid adjustment of output to address sudden shortfalls in sup-
plies. The agency’s requirement for full-scale production capacity before

TABLE 5-8 Vaccine Shortages and Their Causes

Vaccine Immediate Cause of Shortage Shortage Period

DTaP Two producers withdrew in 2000: Baxter 4th quarter 2000 to
acquired North American Vaccine and 3rd quarter 2002
withdrew its DTaP product. Wyeth
withdrew as of January 2001. The two
remaining suppliers, GSK and AvP, had
insufficient capacity to supply full demand.
AvP experienced production slowdowns
due to the removal of thimerosal.

Td In January 2000, Wyeth withdrew from 4th quarter 2000 to
production of tetanus vaccine. 3rd quarter 2002

MMR Merck, the sole producer, interrupted January 2001 to
production to address issues related to July 2002
Current Good Manufacturing Practices.
700,000 doses were borrowed from
the stockpile.

Varicella Production ceased from September 2001 to 4th quarter 2001 to
November 2001 because of scheduled 2nd quarter 2002
modifications to production facilities, which
took longer than expected.

Pneumococcal Unexpectedly strong demand overwhelmed October 2001 to
conjugate supply, combined with a January 2002 present

production bottleneck.

Influenza Multiple manufacturers had difficulty 2000–2001
growing one of the flu strains, combined flu season
with increased demand due to a
recommendation change (reduction in the
age of the primary target group from 65 to
50) and quality control issues at Parkdale
and Wyeth.

Vaccine production was delayed; only two-thirds 2001–2002
of the supply was available by October. flu season

SOURCES: DTaP and Td: Fine, 2003; other: Mason, 2002.
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licensure is granted may tend to fix minimal excess capacity at start-up.
Combined with the stringent entry requirements and lead times for licen-
sure, little flexibility to adjust production remains (Arnould and DeBrock,
2002). There is also evidence that other developed countries, while not
experiencing the critical shortages of the United States, are characterized
by capacity constraints that could lead to shortages (Mercer Management
Consulting, 2002).

Some have sought a relationship between vaccine pricing and short-
ages (Orenstein, 2002c). As shown in Table 5-9, however, short-run corre-
lations between vaccine prices and shortages are not apparent. Prices for
vaccines with supply problems are generally higher than those for vac-
cines without such problems. A more meaningful relationship would in-
volve profit margins, yet even this relationship may be confounded by
other variables.

STOCKPILES

The vaccine stockpile program consists of an inventory system of stor-
age and rotation contracts negotiated with manufacturers. Initiated in 1983
to establish a 6-month strategic reserve of each universally recommended
vaccine, the program was initially funded with Section 317 funds. By 1988,
stockpiles had been developed for six important vaccines and combina-
tions (DTP, tetanus toxoid [TT], Td, oral poliovirus [OPV], IPV, and
MMR). The Omnibus Budget Reconciliation Act (OBRA) of 1993 allowed
VFC federal entitlement funds to be used for stockpile purchases, but ap-
proval from the Office of Management and Budget (OMB) is required for
this purpose. CDC began to target purchases toward vaccines with sole
suppliers to minimize financial risk. Multiple withdrawals from the stock-
piles occurred between 1984 and 2002, mainly as a result of temporary

TABLE 5-9 Vaccines With and Without Supply Problems (2002)

With Supply Problems Without Supply Problems

Contract Catalog Contract Catalog
Vaccine Price Price Vaccine Price Price

Td a $7.50 avg. state IPV $8.25 $15.42
DTaP $10.58–$10.65 $17.12 Hib $5.75–$8.00 $15.25–$18.95
MMR $15.53 $28.35 Hep. B $9.00 $21.40–$24.20
Varicella $39.14 $49.13
PCV-7 $45.99 $58.75

aPrice capped at $0.144; no contract could be negotiated.
SOURCE: Orenstein, 2002c.
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manufacturing problems. The most recent drawdown was 700,000 units
of MMR in 2001 (see the discussion of shortages, above). Of ten vaccines
that CDC has targeted for stockpiling, only three were stockpiled in 2002
(Lane, 2002).

Building up the stockpiles to full strength and possibly increasing
their capacity could help alleviate the shortages discussed earlier (GAO,
2002). Rebuilding the stockpiles would require substantial investment and
OMB clearance. GAO has also recommended legislation that could autho-
rize the use of VFC stockpiles for non–VFC-eligible recipients in cases of
national shortage. But even at full strength, the stockpile program pro-
vides only a temporary buffer in cases of serious supply disruption. Given
the time required for licensing a new facility and ramping up production,
the stockpiles would be inadequate in the face of a total manufacturer
withdrawal. No government contingency plan exists for this prospect.

Stockpiles are also costly. Moreover CDC has been conservative about
developing stockpiles to minimize financial risk from, for example, a
change in vaccine recommendations that could render a stockpile useless.
Examples of such changes include the switch from OPV to IPV, the elimi-
nation of thimerosal from certain vaccines, and the future replacement of
individual and exisiting combination vaccines with new combinations.

CDC CONTRACTING

Each year, CDC negotiates a federal contract for the purchase of ACIP-
recommended childhood vaccines. CDC does not directly purchase vac-
cines; state and local grantees are each given a vaccine budget for the
purchase of vaccines at the negotiated contract prices. With that budget,
states can purchase, store, and redistribute these vaccines from their own
depots or through contracts with pharmaceutical distribution companies.
Some states allow clinicians to choose among competing vaccine prod-
ucts. States can also purchase vaccines under the CDC contract for non-
VFC vaccines for other federally authorized state programs. Of the 52 per-
cent of vaccines purchased under the federal contact, 35 percent are for
the VFC program, while the remaining 17 percent are purchased by states
using both Section 317 funding (10 percent) and state funds (7 percent)
(Orenstein, 2002b).

Several factors in addition to negotiating leverage determine the con-
tract prices. For some vaccines (OPV, IPV, Haemophilus influenza type b,
Hib, MMR, DTP, DTaP, Td, adult pneumococcal, and hepatitis B), there
are statutory price caps that were imposed at the time VFC was enacted to
prevent rapid escalation of prices. The price caps hold vaccines to their
price on May 1, 1993, plus an annual inflation adjustment. DTaP and hepa-
titis B are no longer subject to the cap. Vaccines that were approved after
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the enactment of the VFC program have never been subject to a cap. These
include hepatitis A, influenza, varicella, and pneumococcal conjugate
(CDC, 2002m).

Vaccine companies do not always bid the maximum price of the cap.
For example, Merck has always bid the maximum for MMR, while Aventis
Pasteur has consistently bid below the cap for IPV, despite its monopoly
on that product (CDC, 2002m).

CDC has also introduced competition into the contract design. The
original “winner take all” contracts were initially replaced with a mul-
tiple-supplier contract that guaranteed the largest market share to the low-
est bidder (all Section 317 and half of VFC purchases). In 1998, CDC intro-
duced the current competitive approach, under which states can purchase
from the supplier of their choice at the federal contract price. Manufactur-
ers can attempt to increase their market share by lowering their price sev-
eral times during the contract period.

Private-sector buyers purchase vaccines through both wholesale dis-
tributors and direct customer sales. Clinicians typically pay high prices to
distributors, but they are able to make small purchases when needed and
benefit from business relationships with local distributors (Mercer Man-
agement Consulting, 1995).

In contrast with childhood vaccines, the public sector purchases a very
limited share of adult vaccines. For example, only about 2 percent of the
90 million doses of trivalent influenza vaccine sold in the United States in a
single year is purchased through federal contracts (Johnson, 2002). The two
U.S.-based manufacturers of influenza vaccine emphasize direct sales to
end users instead of to distributors.7  The third manufacturer is based in
the United Kingdom and relies on U.S. distributors. Also, bulk-purchase
arrangements are common with adult vaccines. Many employers offer
mass vaccination services in the workplace. One large mass vaccinator
recently reported administering over 1 million doses during the 2001–
2002 influenza season. Premier, a group purchasing association represent-
ing about one-third of the hospital beds in the United States, contracts for
several million doses of influenza vaccine for its members each year (CDC,
2002n).

BARRIERS TO A WELL-FUNCTIONING
VACCINE SUPPLY SYSTEM

This chapter has identified a number of barriers to a well-functioning
vaccine supply system. These barriers are reviewed in turn below.

7One of the two domestic producers recently dropped out of the influenza vaccine market.
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Exit and Concentration

Concerns about the possibility of a total loss of supply of a critical
vaccine are widespread. These concerns have spawned national debate
and research on the reasons for the apparent fragility of vaccine supplies.
For example, NVAC has held numerous discussions of and recently re-
leased a report on vaccine supply (NVAC, 2003). The Council of the IOM
also issued a statement in 2001 calling for the creation of a national vac-
cine authority to address this problem (IOM, 2001).

However, exit of manufacturers from vaccine production and the re-
sultant concentration of supply cannot, by themselves, be considered a
system failure. For example, substantial economies of scale combined with
a limited U.S. market may mean that only one efficient producer can sur-
vive for each vaccine. But recent vaccine shortages suggest that the indus-
try may not be able to produce a stable supply under current conditions.

Research and Development

Maintaining a vital R&D enterprise has been a cornerstone of U.S.
vaccine policy and the basis for patent regulations and NIH research fund-
ing. Yet research has suggested that significant disparities exist between
private incentives to invest in R&D and the social benefits of vaccines
(Kremer, 2000a,b). Additional public support may be necessary to address
these disparities if the full potential of vaccines as valuable tools of dis-
ease prevention is to be achieved. As Kremer further points out, however,
R&D depends on the expectation of firms that they will be adequately
rewarded for their investment. Too many aspects of vaccine policy in the
United States—including government pricing polices, licensure require-
ments, and regulation—send negative signals to companies. While regu-
lation and reasonable pricing are each important, achieving national
policy goals requires that they be balanced and coordinated. There are
many indications that the opposite is in fact the case.

Barriers to Entry

Perhaps the most important long-run solution to the fragility of vac-
cine supplies is to ensure that multiple companies have access to the U.S.
market. Although a large number of small domestic R&D firms and for-
eign companies have applications pending for vaccine licenses in the
United States, regulatory and cost barriers may inhibit the entry of many
of these producers. For example, a company that has had a successful
vaccine product in use for many years in Europe and Canada must con-
duct full clinical trials as part of its U.S. license application rather than
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drawing on efficacy and safety data from its current product experience.
GAO (2002) has recommended expedited FDA review procedures. Imple-
menting this recommendation would accelerate approval of new and com-
petitive vaccines in the case of shortages and also reduce the total cost of
bringing a vaccine to market.

Regulation

FDA product and facility regulations are important to the safety of
the vaccine supply and the viability of the industry. According to industry
experts, however, the impact of regulation has been costly, without clear
evidence of corresponding improvements in quality (GlaxoSmithKline,
2002; Merck, 2002). A government planning authority does not exist at a
high enough level that can balance national objectives of safety, as em-
bodied in the FDA’s regulation of production, and availability, which
depends in part on the regulatory burden faced by vaccine producers.

Undervaluation of Vaccines

Industry representatives frequently allude to the role of federal pric-
ing policies as evidence of the undervaluation of vaccines. They suggest
that the elimination of vaccine-preventable diseases has reduced the per-
ceived threat of those illnesses and also decreased the perceived value of
vaccines. Although substantial research has demonstrated the social ben-
efits of vaccines, economic analysis suggests that vaccines are persistently
undervalued (IOM, 2000b; Kremer, 2000a). The increased costs of newer
vaccines—such as pneumococcal conjugate at $176,000 per quality-ad-
justed life-year saved—has changed the picture dramatically. As a result,
it is no longer possible to generalize across all vaccines in discussing so-
cial valuation.

Several proposals have been offered to reduce the gap between the
social value and price of vaccines. McGuire (2003) proposes a method for
setting an administered price of a vaccine according to its social benefit
(see Box 6-2 in Chapter 6). In McGuire’s formulation, a preset price is
determined that maximizes consumer surplus subject to profit maximiza-
tion of the producing firm, based on an estimate of the social benefit of the
vaccine. Putting this approach into practice would depend on the exist-
ence of estimates of the average benefit of a vaccine. A recent IOM report
(IOM, 2000b) presents a cost-effectiveness analysis of 26 candidate vac-
cines, applying a common analytical framework for measuring the costs
and effects of vaccine development and administration. Other authors
have used a similar framework. Kremer (2000a) estimates that in the
developing world, a vaccine against malaria would be cost-effective at
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$41 per dose; but that under the current purchasing system for develop-
ing countries, producers would probably receive only around $2 per dose,
which is too low to stimulate appropriate investment.

On the other hand, it is clear that the prices of newer vaccines, such as
pneumococcal conjugate and varicella, are considerably higher than those
of their predecessors. This situation may reflect higher costs, higher prof-
its, or both. Given the vaccine industry’s recent pricing trends, under-
valuation is a phenomenon that applies principally to older, routine vac-
cines.

FINDINGS

The amount that the nation spends on vaccines appears to be insig-
nificant compared with that spent on other medical and social interven-
tions that may have lesser social benefits. While federal and state govern-
ments must address the vaccine line item as an expense to be managed, a
commitment of resources substantially higher than current levels may be
justified to address persistent breakdowns in the vaccine system.

The relationship between financial returns to the vaccine industry and
future investment in production capacity and R&D is a fundamental con-
cern addressed by this study. While proprietary industry information was
not available to the committee, a large body of indirect and secondary
evidence suggests that high development and production costs and stable
revenues have constrained investments in new products within the vac-
cine industry as a whole. While many new candidate vaccines are in early
stages of development, the overall level of investment in vaccine products
is too low to support the level of R&D that is desirable in light of the social
benefits of immunization. The committee finds that

• The U.S. vaccine market is small relative to total expenditures on
personal health services and pharmaceuticals. The entire global market
for vaccines is roughly equivalent to the sales of certain individual block-
buster drugs.

• The supply of U.S. vaccines is becoming highly concentrated, re-
sulting in limited backup capacity in the event of supply disruptions.

• Inadequate build-up of vaccine stockpiles has limited their reme-
dial effect on recent shortages. The development of 6-month stockpiles
would help avert short-term disruptions in supply but would not address
more fundamental concerns, such as the continuing loss of suppliers from
the industry.

• The risks and costs to manufacturers associated with vaccine pro-
duction have increased. Key factors include regulation, removal of the
preservative thimerosal, and an increase in vaccine injury lawsuits.
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• FDA resources for vaccine regulation have not kept pace with the
growth and complexity of vaccine products. FDA regulation has shifted
from a focus on science to a focus on enforcement. This shift may increase
the risks and costs associated with vaccine production without increasing
safety.

• The pace of vaccine R&D, particularly in the discovery stage, is
currently high, but commercial development is impeded by pricing and
industry returns. Investment in production capacity for existing vaccines
is especially problematic.

• FDA licensure requirements—including the increasing size of clini-
cal trials, the requirement that companies build full production capacity
before licensure, and the inadmissibility of clinical data from outside the
United States for U.S. licensure—create substantial barriers to entry.

• The requirement for building full plant capacity in advance of ap-
proval may limit fixed capacity and increase the chances of shortages.

• Vaccine company investments in R&D on new vaccines are sensi-
tive to prices and expected returns on investment. Ensuring socially de-
sirable levels of R&D may necessitate prices that are substantially higher
than current prices for most routine childhood vaccines.

• By using its bargaining power to achieve substantial discounts in
federal contracts, CDC may substantially undervalue vaccines and reduce
industry incentives for investment in both R&D and short-run production
capacity.
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Summary of Conclusions

Conclusion 1: Current public and private financing strategies for immu-
nization have had substantial success, especially in improving immuniza-
tion rates for young children. However, significant disparities remain in
assuring access to recommended vaccines across geographic and demo-
graphic populations.

Conclusion 2: Substantial increases can be expected to occur in public
and private health expenditures as new vaccine products become avail-
able. While these cost increases will be offset by the health and other social
benefits associated with these advances in vaccine development, the grow-
ing costs of vaccines will be increasingly burdensome to all health sectors.
Alternatives to current vaccine pricing and purchasing programs are re-
quired to sustain stable investment in the development of new vaccine
products and attain their social benefits for all.

Conclusion 3: Many young children, adolescents, and high-risk adults
have no or limited insurance for recommended vaccines. Gaps and frag-
mentation in insurance benefits create barriers for both vulnerable popula-
tions and clinicians that can contribute to lower immunization rates.

Conclusion 4: Current government strategies for purchasing and assur-
ing access to recommended vaccines have not addressed the relationships
between the financing of vaccine purchases and the stability of the U.S.
vaccine supply. Financial incentives are necessary to protect the existing
supply of vaccine products, as well as to encourage the development of
new vaccine products.

Conclusion 5: The vaccine recommendation process does not ade-
quately incorporate consideration of a vaccine’s price and societal ben-
efits.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


145

6

Conclusions and
Alternative Strategies

The preceding chapters of this report have highlighted key issues re-
lated to the history and organization of vaccine finance in the United
States, as well as the many factors that influence vaccine access and avail-
ability. This chapter reviews those prior discussions and summarizes the
committee’s conclusions. It also describes the alternative strategies the
committee considered in formulating the recommendations presented in
Chapter 7.

In developing its conclusions and recommendations, the committee
sought to devise a set of financing strategies that could achieve the twin
goals of (1) assuring access to recommended vaccines and (2) sustaining
the availability of vaccines in the future. At present, these two goals are
addressed through a fragmented system of separate programs: payments
by some private health care insurance plans (which distribute the costs to
consumers and employers through premiums), personal out-of-pocket
payments, public vaccine purchase programs (such as Vaccines for Chil-
dren [VFC] and state universal purchase programs), and public health
care finance arrangements (such as Medicare). Government efforts to as-
sure access to recommended vaccines have evolved incrementally and in
separate policy arenas. The cumulative impact of these efforts is that fed-
eral purchases now exceed 50 percent of the childhood vaccine market
through the VFC and Section 317 programs. The government pricing strat-
egy has focused on obtaining deeply discounted vaccine prices.

These strategies have worked reasonably well in assuring access for
children. Yet these same strategies have been blamed, in part, for reduc-
ing the financial incentives for private investment in the production and
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licensing of vaccines.1   Firms have abandoned vaccine products or left the
vaccine business completely, and unprecedented vaccine shortages oc-
curred in 2001 and 2002. In addition, health care providers are increas-
ingly concerned about the inability to recover payment for their costs of
purchasing and administering vaccines to children and adults. Private-
sector providers, who currently administer over 80 percent of childhood
vaccines, continue to refer patients to public health clinics for vaccina-
tions, creating missed opportunities that can delay or prevent immuniza-
tion and reduce overall immunization rates for vulnerable populations. It
is in this context that the committee presents the following conclusions,
which in turn form the basis for the recommendations in Chapter 7.

CONCLUSIONS

The introduction of new vaccines in the coming decades will impose
additional and sometimes unexpected financial burdens on public and
private health care plans, providers, and consumers. These burdens are
offset by the value of these new vaccines, including financial savings that
result from decreased medical expenditures, enhanced quality of life, re-
duced care-giving burdens, and gains in productivity associated with the
prevention of infectious disease.

Vaccines for contagious diseases have strong spillover effects, given
that immunization interrupts the disease transmission process and re-
duces the likelihood that an infection will harm others. Current and po-
tential new vaccines that protect against contagious diseases are the stron-
gest candidates for public investments in vaccine assurance efforts, since
the spillover effects of these vaccines are substantial (Pauly and Cleff,
1995). But not all future vaccines will have the same level of spillover
effects. Some future vaccines will prevent specific noncontagious diseases,
such as certain forms of cancer and immune system disorders, rather than
inhibiting the spread of contagious disease (see Box 2-1 in Chapter 2). The
committee views vaccines that do and do not have these spillover effects
quite differently. There is a more compelling rationale for strong federal
intervention in the case of vaccines with spillover effects, since they are
the ones most likely to be undervalued in the market and therefore to
require subsidization.

1The manufacturer removed the tetanus vaccine from the federal contract, claiming that
the government price cap was too low to sustain its production. In presenting the fiscal year
2004 federal budget, President Bush proposed amendments to the VFC legislation to remove
price caps; this action would allow the tetanus and diphtheria vaccine to be restored to the
VFC program.
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This distinction is viewed as increasingly important since the propor-
tion of vaccines in the pipeline that do not address highly contagious dis-
eases is growing. Although all vaccines share certain public-good proper-
ties in terms of basic research and development, the spillover effects in
consumption of vaccines provides the key rationale for broad public sup-
port of vaccine financing. The rationale is less compelling in the case of
vaccines without these spillover effects, except in certain cases where the
public benefits of the vaccine are exceptionally high. Burdening the
national immunization system with the financing of a new generation of
expensive vaccines without substantial spillover effects would divert
resources away from vaccines that benefit the public more broadly.

The committee sought to design financing strategies that could re-
solve the tensions among growing public-sector demand for vaccines;
higher vaccine expenditures; and the economic incentives that influence
the development, production, and administration of vaccines.

Conclusion 1: Current public and private financing strategies for
immunization have had substantial success, especially in improv-
ing immunization rates for young children. However, significant
disparities remain in assuring access to recommended vaccines
across geographic and demographic populations.

Current efforts have not achieved the Healthy People 2010 goal of im-
munizing 80 percent of all 2-year-old children. One in four young chil-
dren is not up to date in receiving recommended immunizations. Sustain-
ing current levels of immunization (about 74 percent) and achieving future
immunization goals are threatened by predictable financial pressures in
the coming decade as new and more expensive vaccines are added to the
recommended schedule for children and adults.

Immunization rates for adults aged 65 and older have improved (66
percent for annual influenza and 50 percent for pneumococcal vaccine in
1999) since the inclusion of influenza and pneumococcal vaccines in Medi-
care benefits, and more than doubled in the period 1988–1995 (GAO,
1995). However, morbidity and morality rates for both diseases remain
significant in this population. Immunization rates for high-risk adults
aged 18–64 are especially poor. Most working-age adults with chronic
illness (including such disorders as heart and lung disease and diabetes),
who are at particular risk for vaccine-preventable disease, have not
received the recommended immunizations. In 1999, only 31.9 percent
received an annual influenza vaccination, while only 17.1 percent had ever
received a pneumococcal vaccination (NCHS, 2000). The difficulties asso-
ciated with risk-based strategies (i.e., based on health conditions) for
adults have caused many providers within the health profession to shift
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to an age-based strategy. One example is the recent Advisory Committee
on Immunization Practices (ACIP) guideline for influenza vaccine, which
recommends immunization of all adults over age 50 (replacing the earlier
guideline of 65 and older).

The relationships among cost barriers, access to recommended vac-
cines, and immunization status are uncertain. Immunization rates are
highest among young children (aged 5 and under) and adults (aged 65
and older), who have the broadest access to vaccines through govern-
ment-supported vaccine purchase programs. Immunization rates remain
low among the high-risk adults aged 18–64 years, for whom no dedicated
vaccine finance programs exist apart from those who are enrolled in Med-
icaid.

In addition to uneven immunization rates at the national level, sub-
stantial variation (almost 20 percent) in immunization rates currently ex-
ists within and across states. Some large urban centers, in particular, have
difficulty achieving high immunization rates for children aged 19–36
months. The causes of these disparities are not well understood, but low
levels of immunization are commonly associated with areas characterized
by a concentration of poverty and groups that frequently move in and out
of safety net programs. The disparities in vaccine-preventable disease
burden between children and adults are especially troubling.

Conclusion 2: Substantial increases can be expected to occur in pub-
lic and private health expenditures as new vaccine products become
available. While these cost increases will be offset by the health
and other social benefits associated with these advances in vaccine
development, the growing costs of vaccines will be increasingly
burdensome to all health sectors. Alternatives to current vaccine
pricing and purchasing programs are required to sustain stable in-
vestment in the development of new vaccine products and attain
their social benefits for all.

Although the costs associated with purchasing and delivering vac-
cines have historically been small, new vaccines will be priced at higher
levels reflecting the scale of investment necessary to bring new products
through the licensing and production processes. The addition of new vac-
cines to the recommended schedule and the higher costs associated with
newer vaccine products have placed tremendous stress on safety net pro-
grams that are already straining to achieve public health goals. Higher
vaccine prices can be expected to exacerbate such problems as uneven
distribution patterns, delays in the vaccine price negotiation processes for
federal and state contracts, and continued fragmentation in the scope of
vaccine benefits included in public and private health plans. An increased
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burden on public health clinics also occurs when private health plans re-
duce reimbursements for recommended vaccines in the face of higher
costs. This burden places substantial stress on public health budgets and
interferes with the ability to provide vaccines to traditional safety net
populations, as well as those who lack vaccine benefits within their health
plans.

It should be noted that vaccines provide a net long-term savings in
health care costs.  Over time, vaccines should lead to a diminution in what
would otherwise be spent on health care. But certain sectors (such as state
and federal health agencies) will bear substantial short-term costs of ac-
quiring and delivering vaccines.

Increases in the budgets of government vaccine programs should be
seen as acceptable, indeed desirable, insofar as new vaccines can offer
substantial public health benefits. What is missing in the array of current
vaccine purchasing programs is a clear and deliberate strategy that the
government can use to stabilize and assure adequate rates of return on
future private investments in vaccine development. While the true costs
of innovation remain unknown, government pricing systems and bulk
purchases alone appear to provide insufficient incentives, according to
industry sources, given the higher production costs and uncertainties as-
sociated with vaccine development and the tendency to push down prices
in the public sector.

Conclusion 3: Many young children, adolescents, and high-risk
adults have no or limited insurance for recommended vaccines.
Gaps and fragmentation in insurance benefits create barriers for
both vulnerable populations and clinicians that can contribute to
lower immunization rates.

Many individuals (referred to as “underinsured”) have private health
insurance that does not include coverage for vaccines. Estimates of under-
insured children vary from 5 to 14 percent of all children. Others have
insurance policies that require individuals to cover vaccine costs in the
form of high deductibles and copayments. Still others, such as Medicare
beneficiaries, are covered for certain vaccines but not others. Persons who
face such financial barriers are less likely to receive routine immuniza-
tions in their medical homes and may fail to receive certain immuniza-
tions at all.

Although most large public and private health plans include vaccine
benefits, signs of slippage are occurring within the scope of vaccine ben-
efits offered by small businesses and other large subscribers, such as pub-
lic employee health plans. The omission of or limitations on vaccine ben-
efits in health plans, coupled with increasing deductibles and copayments,
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create gaps that existing safety net programs cannot easily fill. The result
is increasing fragmentation and administrative barriers that interfere with
the timely delivery of vaccines within routine health care services.

The multifaceted eligibility determinations associated with the cur-
rent fragmented system of public and private vaccine benefits represent a
serious barrier to immunization by imposing substantial burdens on phy-
sicians and other health care providers. Clinicians must determine
whether the costs of purchasing and administering recommended vac-
cines are reimbursable under the terms of a wide variety of insurance
plans and entitlements, including VFC, the State Children’s Health Insur-
ance Program (SCHIP), Section 317, Medicare, and multiple private health
insurance plans. These administrative barriers can result in missed op-
portunities for immunization and frequent referrals of underinsured pa-
tients to public health clinics for routine vaccines, which in turn ultimately
contribute to shortfalls in immunization rates.

Conclusion 4: Current government strategies for purchasing and as-
suring access to recommended vaccines have not addressed the re-
lationships between the financing of vaccine purchases and the sta-
bility of the U.S. vaccine supply. Financial incentives are necessary
to protect the existing supply of vaccine products, as well as to en-
courage the development of new vaccine products.

Tensions exist in the vaccine supply system between the need to con-
trol the current costs of vaccine purchases and the need to spend more
money for innovation and the production of present and future vaccines.
The desire to maximize short-term savings in purchasing current vaccine
products and to maintain price caps is directly opposed to the goal of
creating financial incentives for commercial firms to develop new vaccine
products. Policy efforts to resolve recurring tensions among escalating
vaccine costs, tighter health budgets, and the desire for sustainable and
competitive markets in the vaccine industry have been limited to a series
of stopgap measures and policy proposals in recent years (Fairbrother
and Haidery, 2002). Thus, federal and state governments currently lack a
coherent policy that can assure an appropriate balance among these ob-
jectives. The result is uncertainty among both producers and purchasers,
which in turn reduces incentives for future vaccine development and
threatens to exacerbate current disparities in immunization rates among
insured, underinsured, and uninsured populations.

Conclusion 5: The vaccine recommendation process does not ad-
equately incorporate consideration of a vaccine’s price and societal
benefits.
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 The recommendations of ACIP and its counterpart groups within the
American Academy of Pediatrics and the American Academy of Family
Physicians have significant implications for public and private expendi-
tures. For example, ACIP recommendations directly affect vaccine prices
and supply, such as the addition of vaccine products to the recommended
vaccine schedule, the inclusion of vaccines in the VFC entitlement pro-
gram, the standard of care for the Medicaid vaccine schedule, and the
universal purchase guidelines for many states. Yet the ACIP decision-
making process requires the formulation of recommendations before the
government purchase price of a vaccine product is known. In addition,
ACIP has no mechanism for distinguishing vaccines with strong spillover
effects, such as those that prevent highly contagious diseases, from vac-
cines that do not, such as tetanus and therapeutic vaccines (such as cancer
vaccines) that are in development. The lack of a capacity to address these
variables is a serious impediment to a coherent finance strategy for vac-
cine purchases in the national immunization system.

ALTERNATIVE STRATEGIES

In framing its recommendations, the committee focused its analysis
on seven alternative approaches, which included market-oriented, gov-
ernment intervention, and incremental strategies. Each approach was con-
sidered in terms of its impact on both access to vaccines and incentives for
the production and development of vaccines in the private sector. In addi-
tion, the committee sought to design a strategy that would maintain a
reasonable budget for vaccine purchases for children and adults in the
public and private health sectors.  The committee evaluated dozens of
proposals for changes to the immunization system that had been devel-
oped by congressional committees, professional and industry associations,
government agencies, advocacy groups, and experts before focusing its
efforts on seven alternative strategies (including the current system).2
Each proposal was considered in light of the following goals:

• Eliminate individual financial barriers to immunization.
• Increase incentives to the industry to invest in R&D and produc-

tion capacity.
• Reduce provider burden and improve provider compensation.

2Some of these approaches were summarized in background papers prepared for the com-
mittee, including Fairbrother and Haidery (2002), Hay and Zammit (2002), and McGuire
(2003). Others were included in recent reports on vaccine supply by GAO (2002) and NVAC
(2003).
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• Minimize fragmentation of financing and delivery.
• Maintain existing community and provider relationships.
• Control escalation of costs and increasing fiscal burden on state

budgets.

There are several tensions among these objectives. For example, in-
creasing incentives to industry, if achieved through higher prices, could
conflict with controlling costs. Higher vaccine prices would also increase
costs to providers, further fragmenting delivery, and to state budgets,
thereby increasing fragmentation of financing. In addressing these con-
flicts, the question of increasing or decreasing government involvement
emerges as a key factor. A universal government purchase program
would address most of the above objectives. However, the committee
views the growing share of government in vaccine purchasing as a dis-
couragement to vaccine investment. Indeed, the committee determined
that no single alternative can satisfy every objective; each involves trade-
offs, assumptions, and perhaps ideological orientations. The following
analysis of alternatives is meant to illuminate these trade-offs so they can
be clearly understood. The final recommendation formulated by the com-
mittee combines elements of several different approaches to balance com-
peting objectives.

The committee considered the following seven alternative ap-
proaches:

1. Maintain the current system.
2. Expand the VFC program to include additional eligibility catego-

ries.
3. Provide universal coverage through federal purchase and supply

of all recommended vaccines.
4. Provide a federal block grant to the states for vaccine purchase.
5. Use public vouchers to purchase recommended vaccines for disad-

vantaged populations.
6. Create an insurance mandate that would require public and pri-

vate health plans to cover all recommended vaccines.
7. Combine features of the insurance mandate and voucher alterna-

tives into a new funded mandate system.

These approaches are described below, along with the merits and de-
ficiencies of each. They are further summarized in Table 6-1.
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Alternative 1: The Current System

Description/Design Options

The current system is based primarily on the VFC entitlement, which
provides free vaccines to approximately 10 million safety net children
through private office-based practices and community health centers. The
program is supplemented by Section 317 grants to states and state-funded
programs. Through VFC, the federal government assures access to the
vaccines that prevent 11 diseases3 for certain categories of children (aged
0–18): all uninsured and Medicaid-eligible children, Native Americans
and Alaska Natives; and children who receive recommended vaccines in
federally qualified health centers (FQHCs).4 The federal government also
assures access to vaccines against influenza and pneumonia for all adults
over age 65 through the Medicare program. In addition, younger adults
(aged 18–64) who receive Medicaid benefits have access to certain vac-
cines if recommended by their physician as part of a treatment plan.

Vaccines are purchased under a federal contact negotiated by CDC
for the states on behalf of the eligible populations of children and adults.
VFC does not include provider fees, which are typically paid with Section
317 or state funds. Program growth will result from the increasing num-
bers of the eligible population (mainly uninsured and Medicaid children),
the addition of new vaccines that are likely to be recommended for chil-
dren in the next two decades, and higher prices of new vaccines.

Advantages

There are some advantages to maintaining the current system. In
nearly a decade of experience, VFC has been successful in enhancing pub-
lic insurance coverage among children and improving their immuniza-
tion rates. Public health advocates have indicated that the presence of a
federal entitlement has provided stable and certain funding not subject to
the fiscal budgetary pressures faced by discretionary programs.

3Diphtheria, tetanus, pertussis, measles, mumps, rubella, polio, haemophilus influenzae
type b, hepatitis B, varicella (chickenpox), and invasive pneumococcal disease.

4The VFC entitlement was initially restricted to FQHCs. In January 2003, President Bush
announced his intention to seek legislation that would amend the VFC legislation to include
all state and local health clinics as access sites (U.S. Department of Health and Human Ser-
vices, 2003).
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TABLE 6-1 Summary of Alternative Strategies for Vaccine Purchases

1.  VFC 3.  Universal
(Current 2.  Expanded Federal

Features System) VFC Purchase

Description Federal entitlement Continuation of Federal government
that provides free central features of purchases all
vaccines to participating VFC entitlement. recommended vaccines
public and private and gives vaccines to
providers. Expands VFC to states for distribution

include to providers.
CDC purchases vaccines immunization of
for distribution to the underinsured Replaces VFC and
states. children in other state purchases.

health care settings
(not just FQHCs). Providers/insurers

may not charge
patients for the free
vaccines.

Requires that all
insurers cover
administration fees for
recommended vaccines,
with some level of
discretion.

Eligibility Children (aged 0–18) All children eligible All children and adults.
who are for VFC; plus all
• Medicaid-eligible underinsured
• Uninsured children, regardless
• American Indian or of health care

Alaska Native setting; plus all
• Receive vaccines in uninsured and

FQHCs. underinsured adults
with high-risk
health conditions,
regardless of health
care setting.
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4.  Federal 5.  Public 6.  Insurance 7.  Funded
Block Grant Vouchers Mandate Mandate

In lieu of vaccine, Health care providers All public and private All public and
states receive federal purchase vaccines health plans are private health plans
funds for for uninsured required to reimburse are required to
immunizations persons and receive health care providers reimburse health
(amounts based on reimbursement from for costs of all care providers for
amount of current the federal recommended replacement costs
VFC purchases). government. vaccines. of all

recommended
States allocate federal Voucher pays Insurers must report vaccines.
funds to support providers a fixed levels of vaccine
immunization efforts amount for coverage and Health plans
(e.g., vaccine immunization cost-sharing fees to receive payment
purchase, (payment to cover the federal from the federal
infrastructure purchase cost and government. government to
investment, and administration fee cover vaccine costs
special programs). for each vaccine). Applies only to and provider fees

vaccines that have on a periodic basis.
States must meet Federal government low coverage rates
federally determined sets amount of 5 years or more after Voucher subsidy is
immunization goals voucher for each being introduced used for uninsured
(state-specific) or vaccine based on a (e.g., more than 5% patients.
face penalties or loss calculation of social of target population
of the grant. benefit. remains uninsured Health plans and

for the vaccine). providers can keep
the difference
between the
subsidy and the
actual vaccine
purchase price.

Determined by All uninsured All persons (children All children and
individual states. children and adults, and adults) enrolled adults.

regardless of legal in public and private
status. health care plans.

continued
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Who purchases CDC purchases and CDC purchases and CDC purchases and
vaccines? distributes VFC distributes VFC distributes all vaccines

vaccines. vaccines. for both public and
private health care
sectors.

Who pays Public sector:  Federal Public sector:  Same Public sector:  Same
for it? government and some as VFC. as VFC.

states purchase vaccines;
administration fees are
paid by Medicaid,
SCHIP,  and state
budgets.

Private sector:  Insurers Private sector:  Same Private sector:  Same
have discretion as to as VFC. as VFC.
level of coverage for
vaccines and
administration fees.

TABLE 6-1 Continued

1.  VFC 3.  Universal
(Current 2.  Expanded Federal

Features System) VFC Purchase
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State-determined. Private providers or CDC continues to Providers purchase
their insurance plans purchase public- all vaccines except
purchase vaccines. sector vaccines. for bulk purchases

by large insurers
States purchase Providers and seeking discount
vaccines on behalf of insurers purchase prices.
public clinics. vaccines for their

enrollees and Insurers (public
patients. and private)

reimburse
providers, and are
themselves
reimbursed by
federal vaccine
payments.

Public sector:  States Public sector:  Federal Public sector:  Public Public sector:
purchase vaccines government health care finance Health care
as needed with reimburses providers programs (e.g., providers,
federal  funds, for cost of vaccine; Medicaid, SCHIP) reimbursed by
supplemented by possibly partial cover vaccine costs, health plans or
discretionary contribution by the supplemented by federal vouchers.
state funding. states. state funding.

Private sector: Vaccine Private sector:  Insurers Private sector:  insurers Private sector:
costs and related have discretion as to are required to pay Health care
fees paid at the level of coverage for for vaccines and providers,
discretion of the vaccines and fees. administration fees. reimbursed by
state. health plans or

federal vouchers.

4.  Federal 5.  Public 6.  Insurance 7.  Funded
Block Grant Vouchers Mandate Mandate

continued
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Pros Federal entitlement Same as VFC. Eliminates eligibility
assures coverage of questions for all
eligible populations in Targets the most patients and providers.
most cases. critical coverage

gaps:  underinsured Reduces referrals to
10-year history associated children and the public sector.
with rises in vaccine uninsured and
coverage levels. underinsured Eliminates crowd-out.

high-risk adults.
Maintains vaccine
delivery in medical Reduces referrals
home. to the public sector.

TABLE 6-1 Continued

1.  VFC 3.  Universal
(Current 2.  Expanded Federal

Features System) VFC Purchase
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Allows each state to Eligibility determined Targets the most Improves
select the financing at point of issuing critical coverage incentives for the
approach best suited voucher, not at point gap—underinsured. development of
to its needs. of service. new vaccines.

Facilitates state and
Enables Reduces provider federal budget Eliminates
experimentation to burden in meeting planning by government
determine optimal the needs of the stabilizing the purchasing of
mixes of tactics uninsured. population receiving vaccines.
(e.g., vaccine private-sector vaccines.
purchases, targeted Eliminates eligibility Eliminates
programs, fees, problems associated Reduces referrals to provider burden in
registries, education, with government public sector clinics. determining
cost sharing). purchase of vaccines. eligibility—

Reduces provider everyone is
Fosters efficiency by Reduces referrals to burden in covered.
focusing on outcomes. the public sector. determining eligibility.

Maintains existing
Creates multifaceted Eliminates crowd-out. community
market for vaccine insurer–provider
purchases; encourages Reduces public relationships in
producers to compete market share, immunization.
in wide range of enabling the
market configurations. producers to compete Administration fee

in larger private is assured.
market.

Protects consumers
from high vaccine
costs.

Facilitates rapid
uptake of new
vaccines by
removing
government
purchasing delays
and health plan
reimbursement
uncertainties.

Producers compete
in multiple
markets.

4.  Federal 5.  Public 6.  Insurance 7.  Funded
Block Grant Vouchers Mandate Mandate

continued
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Cons Strict eligibility Encourages private No private-sector
requirements create gaps insurers to drop benchmark for pricing.
in safety net coverage. immunization

coverage Government is sole
Encourages private (crowd-out). customer in vaccine
insurers to drop market.
immunization coverage Expands public-
(crowd-out). sector market share Supply problems may

of vaccines, occur as vaccine
Fragmented financing discouraging producers choose to
system fosters missed vaccine industry exit the market or
opportunities and participation limit production.
provider burden. and R&D.

Government purchasing Continues
is inefficient; lack of fragmented vaccine
pricing rationale and coverage (creates
contracting delays provider burden).
discourage vaccine
industry participation Continues problems
and R&D. associated with of

government
purchase—pricing
uncertainty and
contract delays.

TABLE 6-1 Continued

1.  VFC 3.  Universal
(Current 2.  Expanded Federal

Features System) VFC Purchase

Disadvantages

The two principal disadvantages of the current VFC system are its
reliance on government purchase of vaccines and its fragmentation of vac-
cine financing. As noted earlier, government purchase, which is growing
as a share of the total vaccine market, tends to discourage industry invest-
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States under fiscal A new federal role Cost will be passed to A new federal role
and political and information the employer and and information
pressure may divert system investments consumer in the form system investments
funds from are required to of higher premiums. are required to
immunization develop and develop and
programs. administer voucher Requires monitoring, administer

and billing systems. oversight, and voucher and
States may have enforcement at both billing systems.
limited controls with A substantial burden federal and state
respect to private is involved in levels. A substantial
insurers, such as locating and tracking burden is involved
ERISA. changes in eligibility. Reduces the federal in locating and

share of the market, tracking changes in
Federal government Providers may dislike possibly reducing eligibility.
has limited ability to delays in federal negotiating
intervene if reimbursement leverage. Providers may
ineffective. associated with dislike delays in

vouchers. reimbursement
Requires benchmarks associated with
for determining Pricing the vouchers vouchers.
grant awards and requires calculation
performance of the social benefit Pricing the
measures. of vaccines. vouchers and

reimbursement
History of Section 317 plan requires
funding suggests that calculation of the
many smaller states social benefit of
cannot negotiate vaccines.
reasonable prices with
vaccine suppliers. Requires

monitoring,
oversight, and
enforcement at both
federal and state
levels.

4.  Federal 5.  Public 6.  Insurance 7.  Funded
Block Grant Vouchers Mandate Mandate

ment in production capacity and new vaccine R&D. The government price
negotiation process itself leads to delays, inefficiencies, and uncertainty
about reimbursement among clinicians.

The eligibility limitations of VFC increase the burden on clinicians for
eligibility determination; create funding inequities between entitlement
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and discretionary funding streams (e.g., VFC, Section 317, and state gen-
eral funds); and fragment the financing and delivery of services, resulting
in missed opportunities, scattered records, and fewer children immunized
than would otherwise be the case. Moreover, VFC does nothing to help
high-risk adults who are either uninsured or underinsured. The separa-
tion of vaccine purchases and fees further fragments funding, and results
in referrals even of covered children to public-sector clinics.  Finally, the
VFC financing structure encourages the erosion (“crowd-out”) of private
coverage because of the existence of public financing.

Alternative 2: Expanded VFC

Description/Design Options

This approach maintains the central features of the current system,
and does not change the structure of the VFC program, but expands VFC
to include immunization of underinsured children within their medical
home. As a result, children who previously could obtain free vaccines
only in FQHCs—an estimated 2.7 million children nationwide—would be
able to receive vaccines in their medical home. This approach also ex-
pands VFC to cover adults who are either under- or uninsured and who
are at high risk as defined by CDC.

Advantages

The advantages of the expanded VFC alternative are that it maintains
VFC, a time-tested and well-funded program, while making improve-
ments to strengthen coverage. The expanded coverage targets the two
most critical coverage gaps: underinsured children and high-risk adults
(both uninsured and underinsured). Implementing this alternative would
somewhat, but not totally, alleviate eligibility problems that result in
missed opportunities and reduce the number of referrals by private pro-
viders to the public sector. Among options for changing the current sys-
tem, this approach would also be the easiest to implement.

Disadvantages

The principal disadvantage associated with the expanded VFC ap-
proach is that it maintains and even expands the government’s role in
purchasing vaccines, potentially discouraging industry investment in pro-
duction capacity and the development of new vaccines.

Furthermore, while the expansion of coverage would reduce fragmen-
tation, it would not eliminate it; and the burden of eligibility determina-
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tion on clinicians would remain unaddressed. Crowd-out would be exac-
erbated, and the separation of vaccine purchases and fees would continue
to encourage referrals even of covered children to public-sector clinics.
Disparities between entitlement and discretionary program would con-
tinue if some states chose to supplement VFC categories with state-pur-
chased vaccines.

The public costs of expanding coverage to include the 3.5 million
underinsured children aged 0–5 would be substantial. A national entitle-
ment program is obligated to meet funding levels once eligibility has been
established. Hence, the VFC budget grows to meet demand. CDC’s fiscal
year 2000 budget for immunization was $1.6 billion. This figure includes
$990 million for the VFC program and an additional $250 million for Sec-
tion 317 vaccine purchases (the remaining portion consists of discretion-
ary funds to support state immunization programs).

Immunization would increase among families that could not or would
not pay the extra (uncovered) charge for obtaining the vaccine from their
private practitioner and who did not have access to a public health clinic
for free treatment.  How large is this group? Freed et al. (1999) studied the
effects of a new universal purchase vaccine program in North Carolina on
immunization rates by insurance status. This program provided coverage
to the underinsured in much the same way as would the payment plan
proposed here. Freed found that the percentage of children who were up
to date in immunizations did increase among both those with periods of
underinsurance and those with partial coverage (from 80 percent to 86.5
percent for the former and from 85.3 percent to 90.9 percent for the latter,
measured at the 24-month point), although his study probably understates
the effect since his “preprogram” data were actually collected shortly af-
ter the program had begun. There was also some decline in the percent-
age receiving immunizations at public health clinics, although a signifi-
cant proportion continued to use the latter facilities.5  That is not
surprising since private physicians would still charge for the visit, even if
the vaccine were provided free of charge.

Freed et al. (1999) suggest that increased immunization rates can oc-
cur when health professionals and public officials make a big effort to
move children into private care. Despite some success, however, it ap-
pears that coverage alone does not guarantee these outcomes. It is pos-
sible that other factors, such as parents’ education, can help explain much

5Following implementation of the program, the uninsured continued to have the highest
usage of public health clinics for vaccinations (52 percent). Public health usage was 35 per-
cent for those with private insurance but partial well-child coverage, 35 percent for those
with Medicaid, 43 percent for the underinsured (private insurance, no well-child coverage),
and 14 percent for those with private health insurance and full coverage for well-child care.
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of the differentially lower rates of vaccination and higher rates of use of
public health clinics among subgroups with different types of coverage.

Alternative 3: Universal Federal Purchase

Description/Design Options

Under this approach, the federal government purchases all routinely
recommended childhood vaccines. These vaccines are distributed by the
states through existing VFC mechanisms. All children are vaccinated with
publicly acquired vaccines, regardless of their health insurance status or
care setting. All children from birth through 18 years of age are covered
under this approach; adult vaccines could be covered as well.

CDC would continue negotiate a contract price for each vaccine. But
in contrast to the current method, CDC would calculate a value for the
societal benefit of each vaccine and set a price as some percentage of that
amount. Provider administration fees could be mandated as an option,
and states could use Section 317 funds to support payment of those fees.

Advantages

This approach has many advantages. All children would be covered
under all circumstances. Eligibility determination would be eliminated,
and providers would no longer have to maintain multiple stocks of vac-
cines. No children would have to be referred from private to public clinics
because of ineligibility to receive the vaccine on hand. Children could
remain in their medical homes for immunization services. Because states
would be expanding their childhood vaccine distribution system, the con-
tact between public health departments and private providers could be
enhanced, likely promoting improvements in immunization-related ac-
tivities, such as participation in population-based immunization registries.

A price based on societal benefit might be higher than a price based
on such factors as the market power of the purchaser. However, it would
express the maximum amount that society would be willing to pay for the
vaccine, and provide a more adequate incentive for R&D and assure a
continuous supply of those vaccines that are developed and marketed.

Disadvantages

The principal disadvantage of this approach is the continuation and
expansion of the government purchase system. If government were to
utilize its additional monopsony power to reduce prices, such action could
lead to further shortages, exacerbate market exit, and choke off R&D. Even
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if the proposed pricing model yielded higher prices, the risk of future
price reductions could make investment in R&D appear less attractive.
The industry’s uncertainty about future pricing is one of the key issues
associated with any government-funded program. If the private market
for vaccines were virtually eliminated, there would be no theoretical basis
for determining appropriate prices; and industry would be at risk for a
change in government procurement policy, for example, as part of a fed-
eral-deficit reduction initiative.

The public costs of this alternative would be quite substantial—possi-
bly doubling the federal government’s vaccine budget, even at current
prices. Congress has consistently rejected universal, single-payor pro-
grams, although a single-payor approach for vaccines may be more palat-
able in this case given that these services have strong public-good proper-
ties and are a small component of overall health spending. Vaccine
manufacturers are also likely to oppose a universal purchase proposal.
Although manufacturers are used to universal government purchase pro-
grams through their western European operations, they rely on the U.S.
market as a source of profits to support R&D.

Only indirect evidence exists in support of this approach. For ex-
ample, many other countries that have universal government acquisition
of vaccines have higher vaccination levels than those of the United States.
In those states that have implemented their own versions of universal
purchase arrangements, however, significantly higher childhood immu-
nization rates have not been achieved as compared with states that rely
exclusively on the current less-than-universal federal government pur-
chase programs.6

Other concerns include the erosion of long-standing community and
health plan relationships that have evolved as a result of the mixed pub-
lic–private system; the continued separation of vaccine purchases and
fees; and the potential windfall to health plans, which might not adjust
premiums immediately despite the elimination of vaccine costs.

Alternative 4: Federal Block Grant

Description/Design Options

Under this approach, states receive annual grants for immunization
from the federal government. The government calculates the grant using

6Between 1997 and 2001, average immunization rates for the 3:4:1:3 series increased as
follows: 74.1–77.3 percent in VFC-only states, 74.2–77.8 percent in enhanced-VFC states, 78.7–
80.9 percent in limited universal purchase states, and 78.0–78.1 percent in universal pur-
chase states (CDC, 2002a; CDC, 1998; calculations by the committee).
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a formula based on current VFC funding and other variables. States must
meet certain immunization targets to avoid penalties, including loss of
the grant. The states have broad discretion in how they allocate the funds
among the various immunization-related activities, such as purchasing
vaccines, investing in infrastructure, paying administrative fees, conduct-
ing targeted immunizations, enhancing registries, and providing educa-
tion and outreach services. States also determine eligibility for public pro-
grams.

Advantages

This approach has two principal advantages. First, it would encour-
age innovation by allowing states to try different approaches and combi-
nations of inputs (e.g., vaccines, infrastructure, education) to optimize
their program. Second, this approach would allow programs to be cus-
tomized to the particular needs and environment of each state, which vary
considerably. The focus on outcomes would reinforce the opportunities
for experimentation.

This approach would also create a decentralized, nonfederal market
for the purchase of vaccines, which would enable vaccine companies to
compete across states and across a range of product and service configu-
rations. The impact on prices cannot be predicted: the loss of federal
monopsony power would result in increased prices, all else being equal;
but this might be balanced by the development of large purchasing con-
sortia and the higher degree of price sensitivity of states.

Disadvantages

The principal concern with regard to block grants in general—
whether maternal and child health, education, or other social service pro-
grams—is the possibility that states would find ways to divert the funds
to other purposes, especially when faced with pressure to reduce their
total budgets. Clearly designated outcomes and performance measures
could help prevent such diversion of funds, but enforcement might be
difficult and highly political. Moreover, the level of block grant funding,
being discretionary, could be threatened from year to year and would be
subject to jockeying for advantage among the states. Block grant formulas
are widely perceived as being notoriously difficult to make truly equi-
table. For example, states could find a wide range of vaccine prices based
on their size and negotiating clout, resulting in an inequitable cost burden
across states and exacerbating disparities in immunization rates.

In addition, despite regional differences, infectious disease control
may be better suited to management by regional or national authorities.
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Immunization’s public-good characteristics are national in scope—epi-
demics do not respect state borders—and states could become “free-rid-
ers,” particularly in times of fiscal stress. The elimination of program-
matic funding through federal agencies could impair tracking and
consistent enforcement, adversely impact federal–state collaboration, and
make it difficult for the federal government to provide guidance or to
intervene should a state program fail to meet minimum targets. By adopt-
ing very different approaches, states could lose the ability to draw useful
comparisons or to coordinate effectively in case of regional outbreaks.

Alternative 5: Public Vouchers for Vaccine Purchase

Description/Design Options

As in alternative 4, the voucher approach devolves vaccine purchasing
from the government to insurers, states, and providers. Under this ap-
proach, a voucher is given to each eligible person (including both chil-
dren and high-risk adults) to cover some percentage of the cost of each
vaccine and the associated provider fee. The person can then spend the
voucher at any provider of his or her choice. In their basic design, these
vouchers are similar to food stamps. The amount of the voucher is set in
advance and may cover all or part of the vaccine purchase price. Vaccines
can be purchased directly by providers or purchased by states, clinics,
hospitals, insurers, or other entities and supplied to providers. If the
voucher is set at an amount below the total of the purchase price and
administration fee, the provider can bill the patient for the difference. The
voucher as envisioned by the committee covers all uninsured children
and adults.

The committee considered many specific design alternatives:

• Providing universal coverage versus means testing the voucher.
• Setting the voucher amount to cover the full cost of vaccines or less

than the full cost.
• If less than the full cost, means testing the cost sharing, or not.
• Using an electronic card system, paper vouchers, or simply physi-

cian billing for each vaccine administered.

There are trade-offs involved in all of these approaches. For example,
covering all children would be expensive, but would be the easiest ap-
proach to administer. Means testing the voucher, on the other hand,
would require a significant administrative apparatus to enroll children in
the voucher program, establish eligibility, and monitor and pay claims.
Preserving some consumer responsibility through the use of cost sharing,
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however, would reward families for seeking out low-cost providers,
thereby helping to contain the costs of the system.

For those with insurance, the eligible person would receive a voucher
or credit equal to the annual actuarial value of vaccinations provided; this
credit could be used to cover any direct premium or to offset lower wages
associated with employer-provided insurance or signed over to the em-
ployer or union that makes the payment for the family’s insurance. The
purpose of this provision is to avoid an incentive to employers and eli-
gible employees to drop coverage in order to be eligible for a voucher (i.e.,
to avoid “crowd-out”), to permit administrative cost economies derived
from having a single insurer administer all types of medical care for em-
ployment-group members at all income levels, and to achieve equitable
treatment of those who obtain insurance coverage that substitutes for di-
rect vouchers. If the administrative cost of instituting insurance vouchers
for recommended immunizations were high in absolute terms and rela-
tive to the value of the voucher, the direct payment mechanism might be
extended to those currently having coverage as well. Crowd-out would
then be expected but would be tolerated in the interest of administrative
simplicity.

Advantages

A principal advantage of the voucher approach is that eligibility is
determined at the time the voucher is issued, not at the point of service,
thus relieving providers of this onerous and difficult administrative task.
Vouchers would also eliminate the clinician’s uncertainty about eventual
reimbursement (aside from government reimbursement delays). Since
providers would themselves decide where and how to purchase vaccines,
there would be no need to segregate vaccine supplies for different catego-
ries of patients. The voucher approach would probably result in fewer
lost opportunities for vaccination by reducing referrals away from the
patient’s medical home.

The voucher approach would also promote efficiency by putting pur-
chasing power directly in the hands of the needy population, giving the
recipient free choice of a provider. The federal government would no
longer purchase vaccines or negotiate vaccine prices, except perhaps for
vaccines with only a single seller. State governments could elect to pur-
chase vaccine supplies for resale to physicians in the state, especially if the
state believed it could negotiate a favorable price.

The electronic voucher card option would facilitate the development
of a central registry. Having such a registry would assist in surveillance,
reduce missed opportunities, and prevent duplicate vaccinations that can
occur when charts are not available at the point of service.
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There is also considerable flexibility in the way a voucher system can
be designed, and its payment structure can be manipulated easily from a
central point. For example, to provide extra incentives for vaccination in
special circumstances, such as outbreak control or difficult-to-reach cat-
egories of children, the value of the voucher could be set higher than the
outlay cost; for example, a family in a rural area could receive an addi-
tional payment to reflect greater travel costs.

Vaccine companies would likely support a program that reduced fed-
eral purchasing and enabled them to compete. There has also been experi-
ence with successful government voucher programs—such as food stamps
and college loans through the GI bill and other federal programs—that
could provide guidance in setting up a vaccine voucher system.

Disadvantages

The principal disadvantage of the voucher approach is its administra-
tive complexity and cost of implementation, particularly with regard to
investments in information technology and the workforce required to es-
tablish eligibility for the vouchers. Tying the program to existing pro-
grams, such as Medicaid, would simplify its implementation. Also, some
of these problems would be considerably reduced with a universal
voucher.

A voucher system would be a new program, with attendant costs of
set-up and education. Many design details would have to be addressed,
including eligibility; enrollment systems; and computer linkages for cards,
doctors’ offices, and reimbursement centers. Particularly challenging
would be determining a voucher price that would balance providing suf-
ficient return on investment to the vaccine industry to encourage contin-
ued supply and investment in R&D; protecting taxpayers from exorbitant
increases in vaccine prices; and avoiding significant increases in patient
cost sharing, which can present a barrier to immunization.

The administrative disadvantages of the voucher system could be
minimized, however, through alternative approaches. A magnetic card or
paper voucher, like a food stamp, would give the consumer full control of
the purchase decision and the ability to shop for the best quality and price.
At the same time, it would ensure that the provider would accept the
voucher by making it simple to use and redeem. The provider would not
need to assess eligibility—possession of the voucher would be sufficient.

An essential difference exists, however, between food stamps and
vaccines. Because medical providers have established procedures for sub-
mitting claims for services rendered, they could easily integrate a paper
voucher into their billing system. Thus, a physical voucher might not be
necessary in the case of vaccines. For example, providers could immunize
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a patient and submit a bill to the federal vaccine authority, which would
reimburse the provider for all vaccine claims on a regular basis, allocating
the payment to the appropriate program based on the patient’s eligibility.
While there are certain advantages to the paper or electronic card version
of the voucher approach, its administrative complexity would be enor-
mous.

 A substantial disadvantage of a voucher system that excluded adults
not at high risk is that many adults with high-risk indications would go
unrecognized and, as a consequence, would remain unvaccinated. The
voucher approach would require that high-risk adults be identified as
such in advance for the purpose of obtaining the voucher, so that the
voucher would be available when needed. But physicians could have a
difficult time identifying patients with high-risk indications for immuni-
zation.

Alternative 6: Insurance Mandate

Description/Design Options

This approach requires that all insurers, both public and private, pro-
vide coverage to all enrollees, with limits on the deductibles, copayments,
and coinsurance they can require. While 28 states have already imposed
mandates on state-regulated insurers, this approach involves a federal
requirement that applies to both state- and federally-regulated insurers
and employer plans (AAP, 2003). Insurers would be required to report on
vaccine coverage and cost sharing to the government. The mandate would
apply to any vaccine that has low insurance coverage rates (i.e., more than
5 percent of the target population remains uninsured for the vaccine) 5
years after the introduction of the vaccine or after the initiation of the
program.

This approach is contingent on a redesign of the ACIP recommenda-
tion process. ACIP’s decisions have enormous private- and public-sector
financial implications. Given the rising costs of vaccines, combined with
the less-favorable cost–benefit profiles of some current and pipeline vac-
cines, ACIP has a responsibility to make economic considerations central
to its recommendation function. Under this approach, ACIP would estab-
lish multiple tiers for vaccine recommendations. One tier would include
vaccines with strong spillover effects because of the highly infectious na-
ture of the diseases they prevent. The mandate would apply principally
to these vaccines. The committee’s proposed approach with respect to
ACIP is described fully in Chapter 7.
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Advantages

The mandate approach targets the most important coverage gaps—
underinsured children and high-risk adults (both underinsured and un-
insured). In addition, by eliminating crowd-out and reducing referrals
from private to public providers, the approach would add stability to the
immunization system and enhance the ability of federal and state govern-
ments to estimate needs and plan accordingly. Reduced referrals would
result in less fragmentation of care and thus fewer missed opportunities
and duplicate immunizations. The mandate approach would also allevi-
ate the provider burden by greatly reducing the problem of eligibility de-
termination.

The emphasis on tier-one vaccines would foster a more stable and
predictable growth in vaccine costs over time and send clear signals to the
industry about the societal priorities for vaccine development. The re-
duced public market share would appeal to producers because it would
enable them to compete in a larger private market.

Disadvantages

The principal disadvantage of an insurance mandate is that the costs
of increased coverage are likely to be passed on to either consumers, in
the form of higher copayments and deductibles, or their employers, in the
form of higher premiums. Although vaccines represent a relatively small
share of insurer costs, that share is expected to increase substantially with
the addition of new vaccines to the schedule. Mandating coverage could
drive companies to drop coverage altogether, particularly in a weak
economy, thereby increasing the number of uninsured. Moreover, while
the burden on providers for determining eligibility would be alleviated
by the elimination of the distinction between those who are fully insured
and those who are underinsured within the insured population, determi-
nation of eligibility within public programs would remain burdensome.

Furthermore, while the mandate would technically eliminate insur-
ance crowd-out, referrals of privately insured patients to the public sector
for immunizations could increase nonetheless. Past experience with both
VFC maintenance-of-effort laws and state mandates suggests that sub-
stantial investments in regulatory infrastructure could be required to en-
sure compliance with the mandate and to control the rate of referrals from
the private to the public sector.

The government’s market share in vaccine purchases would decrease
under this alternative, reducing the monopsony power of the government
and its ability to negotiate steep discounts. The committee views this lift-
ing of pressure on prices positively in terms of investment in production
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capacity and R&D; however, it could have adverse short-term impacts on
states, programs, and providers.

Alternative 7: Funded Mandate

Description/Design Options

The funded mandate alternative combines elements of the voucher
approach and the insurance mandate. The mandate requires that both
public and private insurers provide coverage for all insured children, all
adults over age 65, and certain designated populations, such as adults
aged 18–64 who are at particular risk for the consequences of vaccine-
preventable disease because of certain health disorders. The insurers’ costs
of providing this mandated coverage are reimbursed in full by the federal
government. Insurers purchase vaccines directly and receive reimburse-
ment at the subsidy rate. Health plans are required to reimburse their
providers the full replacement cost of the vaccine up to the subsidy
amount, plus the full administration fee. If the health plan or provider can
obtain vaccines at a price below the federal subsidy amount, they can
keep the difference. Patients who are uninsured receive a voucher for im-
munization as described under alternative 5 above.

The amount of the federal subsidy is some percentage of a vaccine’s
calculated social benefit, announced in advance of the release of the vac-
cine to stimulate the pace of development. A method for determining a
price in advance based on the calculated societal benefit is described by
McGuire (2003) (see Box 6-1). Societal benefit, as defined by the commit-
tee, is a measure of the total benefits provided by a vaccine, including
both private benefits to those who receive the vaccine and public benefits
that accrue to the rest of society. These benefits include direct medical
costs saved because the disease was prevented, as well as such benefits as
increased length of life and improved quality of life. Under this alterna-
tive, prices of current vaccines are determined based on some combina-
tion of calculated social benefit and past prices.

Advantages

This approach shares many of the advantages of the voucher and
mandate alternatives. It would increase incentives for the development of
new vaccines by providing manufacturers with assurance of adequate
pricing and returns. Furthermore, the assurance of a price subsidy based
on societal benefit would steer innovation toward the most socially ben-
eficial vaccines. An additional advantage of this approach to setting a price
subsidy is that it would require no reference to industry cost data.
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Funding the insurance mandate would maintain the insurer’s role in
immunization, avoid disruption of existing infrastructure, preserve es-
tablished community networks, and prevent referrals from physicians to
public-sector providers. It would create market mechanisms by allowing
insurers and physicians to keep savings they might obtain, and thereby
stimulate efficiency and competition among vaccine producers, who
would enjoy competition in multiple markets—physicians, institutions,
states, and purchasing cooperatives. This approach would eliminate gov-
ernment purchasing and the concomitant delays and uncertainties in re-
imbursement.

A key difference between the subsidy approach and a universal pur-
chase approach is in the way prices are determined. Currently, the price
of a vaccine is determined in two ways. In the private sector, it is based on
“what the market will bear.” In the public sector, it is based on a negotia-
tion between CDC and the manufacturers, usually resulting in a substan-
tial discount. To stimulate additional investment in R&D, each of the al-
ternative approaches considered by the committee seeks to increase the
rate of return on vaccine products within reasonable limits. The ap-
proaches pursue this goal in different ways. Under a universal purchase
approach (alternative 3), the government would purchase all vaccines. It
could raise prices to stimulate investment, or it could drop prices if they
were too high. The fact is, however, that government would have no basis
for raising or lowering prices because there would no longer be any mar-
ket reference price for comparison. Absent such a benchmark, pricing
would become a political process, which would create uncertainty regard-
ing future prices and likely reduce industry investment in R&D.

The case of a genetically engineered protein that helps reduce anemia
in dialysis patients is instructive with regard to the potential for
politicization of pricing. This product is covered under Medicare for all
individuals (including those under age 65). There is some evidence that
the initial price of the new product provided a very high return on R&D
to the manufacturer, as well as a high benefit–cost value for society. Its
initial price was negotiated between the Health Care Financing Adminis-
tration (HCFA) and the manufacturer and subsequently codified in legis-
lative amendments (with discretion on the part of HCFA to adjust prices
for inflation). Subsequently, the product was the subject of several favor-
able benefit–cost studies by economists. But the Clinton Administration
and several congressmen thought that expenditures exceeded budgets,
and congressional action decreased the price. Similar approaches to vac-
cines that reflected arbitrary government pricing would be devastating to
vaccine R&D.

Under a subsidy approach, individual providers or health insurance
plans would purchase vaccines and would then be reimbursed by gov-
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BOX 6-1
Setting Prices for New Vaccines in Advance

The economic return to vaccine development appears to be low. The
number of firms producing vaccines for the United States has declined
(Rappouli et al., 2002), and research and development (R&D) on new vac-
cines appears not to be pursued as aggressively as is warranted by the
social return involved. The majority of R&D effort is apparently directed
toward diseases for which there is already a vaccine, rather than the dis-
covery of new vaccines (Finkelstein, 2003). Thus pricing policies are not
directing industry R&D to solve problems involving the highest social re-
turn. Given the strong public-good properties of vaccines (see Box 2-1 in
Chapter 2), a case can be made for public intervention to increase the
returns to vaccine R&D (Kremer, 2000a).

Anticipated profits drive R&D in both pharmaceuticals and vaccines
(Finklestein, 2003; Grabowski and Vernon, 2000; Scherer, 2001). The price
for a vaccine rewards the innovator firm, which spurs investment in future
vaccine development. But a high price also reduces the net benefit to con-
sumers of current vaccines.

The trade-off between incentives to develop new vaccines and short-
term fairness and efficiency is addressed by McGuire (2003).1 McGuire
considers how to set a price for a vaccine not yet developed that balances
these two goals. This price would be high enough to create a desirable
level of R&D, but low enough to assure substantial public benefit once a
product has been developed. It should be noted that, while McGuire’s
approach informed the committee’s deliberations, the committee’s ap-
proach differs in important ways.

The Model

To find a price that balances increased innovation and short-term effi-
ciency, McGuire proposes a pricing model based on economic theory
(Laffont, 1994).2

First he determines the efficient level of spending on R&D that maxi-
mizes the expected net benefits accruing from the activity. The efficient
level of investment in R&D is the x that maximizes expression (a).

Expected net benefit = q(x)[b – c] – x (a)

where

1Thomas McGuire’s paper Setting Prices for New Vaccines (In Advance), is available from
IOM and will be published in the International Journal of Health Care Finance and Economics
(forthcoming).

2There are interesting parallels to defense contracting issues (Rogerson, 1994).
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b is the average per-person benefit of eliminating the disease,
x is the per–person expenditure on R&D,
q(x) is the probability of successful discovery of a vaccine, and
c is the marginal production cost.

Second, McGuire defines the level of R&D that maximizes the expected
profits of the producer:

Expected profits = q(x)[p – c] – x (b)

where

p is the price of the vaccine.

The firm’s choice of x to maximize profits would be identical to the
social objective of choosing x to maximize net social benefit if price =
average benefit. Therefore, the efficient price for a vaccine is equal to the
average benefit from the vaccine. But by setting price = average benefit, all
of this expected net benefit appears as profits, and none as consumer ben-
efit. If all net social benefits are transferred to the supplier, the consumer is
no better off with the vaccine than without.

Third, the optimal price from the consumer’s point of view is deter-
mined. This price is represented by expected consumer surplus, which is
the difference between the benefits and price of the vaccine, times the
likelihood of the vaccine being discovered (expression (c)). The trade-off
involved in setting a price is evident in this expression. To increase con-
sumer surplus [b – p], price must be lowered. But a lower price will lead to
lower x, and therefore a reduced chance that the vaccine will be available.

Consumer surplus = q(x)[b – p] (c)

The problem is to find the price that maximizes consumer surplus subject
to maximization of firm profits. The optimal price is governed by how q(x),
the likely success of research, depends on the level of investment.

Putting the Model into Practice

The usual approach to cost–benefit assessment in health policy is to
consider the welfare of buyers only, ignoring profits as part of social ben-
efits. By including profits, McGuire’s approach balances society’s long-
term and short-term goals. But in addition to reliable estimates of the social
benefits of a vaccine, this approach requires an estimate of production
costs and knowledge of the relationship between investment in R&D and
likely success (the “research production function”).

continued
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A recent Institute of Medicine (IOM) report provides a starting point for
considering whether benefits can be operationalized (IOM, 2000b). Using
a common analytical framework, an IOM panel calculated costs and ben-
efits of 26 vaccines in the R&D pipeline. For inputs, McGuire used IOM’s
calculations of vaccine benefits, estimated production costs, and derived a
standard research production function using economic theory.

McGuire calculated two optimal prices for each vaccine (see the table
below). The first gives 80 percent of the surplus to consumers, and the
second divides the surplus 50/50. Social efficiency (i.e., total surplus) in-
creases as the share given to consumers declines. (Prices shown are per
person vaccinated, not per dose.) For purposes of comparison, at current
CDC contract prices, invasive pneumococcal and varicella vaccines cost
about $184 and $41 per person, respectively (including all doses).

Setting a high price (e.g., $200 for a vaccine against cytomegalovirus)
would accelerate the development of a vaccine with large social benefits.
Prices could also be chosen for other vaccines against diseases, perhaps in
the range of 50–80 percent benefit to consumers. Private industry could
then make decisions about the pursuit of vaccines against these diseases on
the basis of their own technical knowledge of the likelihood of finding a
vaccine, as well as the social value of the vaccine itself.

Sensitivity analysis shows that a price set too low reduces consumer
surplus, profits, and social welfare. Setting a price too high, however, re-
duces consumer surplus but increases profits and social welfare. The analy-
sis suggests that to deal with the considerable uncertainty associated with
estimating social benefit, the best strategy is to err on the high side.

McGuire’s formal model requires that subsidy rates reflect the likeli-
hood of success of new vaccine efforts. If one uses just realized benefits on
successful R&D, firms will be paid only a fraction of the amount required
for them to take the risk of trying yet-unproven ideas. It is unclear how an
adjustment for this could be incorporated or how one might prevent abuse
of the system or underprovision.

The notion of setting a price in advance is not entirely novel. The com-
mitment and general policy proposed here are similar to the Countermea-
sure Purchase Fund proposed by Senator Lieberman in S1764 (December
4, 2001), “Research to Develop Vaccine and Medicines to Treat Victims of
Bio-Terrorism Attacks.” Specifically, “This legislation provides that a com-
pany that successfully develops a countermeasure—through FDA ap-
proval—is eligible to sell the product to the Federal government at a pre-
established price and in a pre-determined amount.”

A major uncertainty for industry would be eliminated by prices set in
advance. If the public sector committed to a price, more investment would
follow because of expected revenue and because of the reduction in risk.

BOX 6-1 Continued
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Illustrative Results of Pricing Model

Analysis Group B Cyto-
Steps and S. Streptococcus megalo-
Assumptions pneumoniae (GBS) Chlamydia virus

IOM cost-
effectiveness
estimates

Present value
of annualized
health costs
($ mil) $1,600 $630 $850 $4,000

Present value
of annualized

  QALYs 265,000 37,400 525,000 70,000

Calculations
Cost savings
per person $201 $79 $107 $503

Value of
QALY per
person $50 $7 $99 $13

Total benefits
per person $251 $86 $206 $516

Pricing
  80% benefit to

consumer
surplus $58 $25 $49 $111

  50% benefit to
consumer
surplus $130 $48 $108 $263

Assumptions
   QALY value: $50,000
   U.S. population: 265 million
   Discount rate: 3.0%
   Production cost per dose: $10

 NOTE:  QALY = quality-adjusted life year.
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ernment payments at a certain percentage of their cost. In many cases, the
price of the vaccine would shift to the subsidy amount, which would be
set at a level that would encourage manufacturers to invest in R&D. There
could be differences, however, between the subsidy amount and the price
paid. Manufacturers could charge more than the subsidy, although doing
so would remove the vaccine from the mandate. Manufactures could also
charge lower prices in response to the negotiating leverage of large pur-
chasers or buying cooperatives. But even if prices stayed at the subsidy
level, manufacturers would still be able to compete on the basis of quality,
service, and product enhancements. Thus, while the subsidy might equal
the market price in many cases, it would preserve some aspects of the
market. This alternative would also provide a formula-based method for
setting the subsidy that would be less subject to political manipulation
than pure government purchasing. While no strong evidentiary base
clearly establishes the relative superiority of different approaches to set-
ting such a subsidy, a government purchase approach would be unten-
able to manufacturers.

Disadvantages

By combining features of the voucher and insurance mandate alterna-
tives, this strategy some of the disadvantages of each. The most serious of
these is the complexity of having two separate administrative and regula-
tory functions—one to administer the voucher and one to monitor and
enforce the mandate.

This approach could also be expected to increase federal expenditures
for vaccines at least as much as and probably substantially more than any
of the other alternatives. Higher costs would result from both expanded
public coverage and higher prices. One of the key practical issues would
be how to determine a subsidy amount that would encourage vaccine
development without allowing expenditures to increase more than neces-
sary. While this approach would preserve a private market for vaccines,
using a subsidy based on the calculated societal benefit of a vaccine could
stimulate prices to increase substantially to subsidy levels. As McGuire
(2003) explains, if a subsidy formula allows prices to rise to the level of the
calculated societal benefit, no benefit will remain for the consumer. The
calculation of societal benefits and of subsidy amounts based on those
benefits presents a variety of technical challenges and could require po-
litically difficult legislative decisions regarding key assumptions used in
the calculations.

Finally, implementation of this alternative would require substantial
amendments to established law in numerous areas (e.g., Employee Retire-
ment Income Security Act, Public Health Act, Medicare, Medicaid,

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


CONCLUSIONS AND ALTERNATIVE STRATEGIES 179

SCHIP). A comprehensive legislative strategy would be necessary to re-
duce the risk of an incremental and uneven approach.

WEIGHING THE ALTERNATIVES

Each strategy outlined above has certain advantages and disadvan-
tages in addressing the two key objectives addressed by the committee:
(1) assuring access to recommended vaccines and (2) sustaining the avail-
ability of vaccines in the future. The decision process used by the commit-
tee in selecting among these alternatives was an exercise in identifying
and making difficult trade-offs that often involved direct conflicts between
these objectives. For example, two of the approaches—expanding the eli-
gibility categories for VFC and moving to a universal purchase system—
address primarily the access objective by eliminating underinsurance and
reducing incentives for providers to refer patients away from their rou-
tine source of care for immunizations. But both approaches expand gov-
ernment involvement in the purchase of vaccines, and thus potentially
undermine investment in production capacity and the development of
new vaccines by the vaccine industry. In contrast, the block grant ap-
proach emphasizes the importance of a decentralized, pluralistic market
that would likely encourage competition and investment in the vaccine
industry. But the block grant approach could be detrimental to access by
fragmenting eligibility and funding streams, and creating multiple stan-
dards that would limit federal oversight and control in the event of a
multi-state outbreak.

Other approaches involve more practical problems. Vouchers, for ex-
ample, would foster pluralistic markets in which government interven-
tion would be limited to subsidizing the purchase of vaccines. Vouchers
would both encourage vaccine industry investment and improve access
by relieving clinicians of the burden of checking eligibility requirements
for vaccine purchases. But using vouchers as the principal mechanism for
financing immunization for children and eligible adults would require
the creation of an enormous administrative infrastructure for a relatively
small benefit.

The alternatives examined by the committee vary substantially in their
complexity in terms of both legislative and implementation requirements.
A straightforward expansion of VFC, for example, would be both legisla-
tively simpler and easier to implement than other alternatives. Moreover,
an alternative to implementing a new policy immediately is to wait for
the results of new research and demonstration projects, and certain as-
pects of the alternative approaches are more amenable to research and
demonstration than others. For example, a demonstration of a voucher
system implemented in a few sites would likely reveal much about the
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system’s practicality, acceptance, cost, and effectiveness. Conversely, a
demonstration of changes in the federal purchasing system would not
succeed because the desired market effects on pricing and industry in-
vestment could not be tested in selected locations. Nevertheless, evalua-
tion research would be valuable during the implementation phase of any
of these alternatives to monitor its impact and permit midcourse adjust-
ments to fine-tune the policy.
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Summary of Recommendations

Recommendation 1: The committee recommends the implementation
of a new insurance mandate, combined with a government subsidy and
voucher plan, for vaccines recommended by the Advisory Committee on
Immunization Practices (ACIP).

Recommendation 2: The Secretary of the Department of Health and
Human Services should propose changes in the procedures and member-
ship of ACIP so that its recommendations can associate vaccine coverage
decisions with social benefits and costs, including consideration of the
impact of the price of a vaccine on recommendations for its use.

Recommendation 3: As part of the implementation of recommenda-
tions 1 and 2, the National Vaccine Program Office should convene a
series of stakeholder deliberations on the administrative, technical, and
legislative issues associated with a shift from vaccine purchase to a vaccine
mandate, subsidy, and voucher finance strategy. In addition, the Centers for
Disease Control and Prevention (CDC) should sponsor a postimplementa-
tion evaluation study (in 5 years, for example). CDC should also initiate a
research program aimed at improving the measurement of the societal value
of vaccines, addressing methodological challenges, and providing a basis
for comparing the impact of different measurement approaches in achiev-
ing national immunization goals.
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7

Recommendations

The national immunization system, and the Vaccines for Children
(VFC) program in particular, has been highly successful to date. But the
system has yet to attain national immunization goals for children, and
new challenges now threaten the accomplishments that have been made.
Policy makers today face daunting challenges related to persistent dis-
parities, missed opportunities in the administration of vaccines, recent
vaccine shortages, higher costs of new vaccines, and the growing frag-
mentation and complexity of public and private financing and delivery of
vaccines.

Developing a social policy for vaccine pricing and procurement re-
quires consideration of multiple objectives, each of which sends different
signals to the pharmaceutical industry, purchasers, providers, and the
public. Different incentive structures influence the trade-offs involved
among different purchasing or pricing strategies. To achieve high immu-
nization rates, for example, government agencies frequently strive to re-
duce financial barriers that inhibit the demand for or administration of
vaccines. This goal has led to a pricing policy that seeks to limit public
expenditures, in some cases through forceful negotiation of public prices
for new vaccine products and through administrative and legislative price
caps on certain older vaccines (Miller, 2002). Similarly, public insurers,
such as Medicaid and Medicare, have limited the vaccine administration
fees paid to physicians and other health care providers.

Assuring access to vaccines is therefore only one objective that shapes
vaccine procurement policy. In recent years, several reports have directed
attention to the effect of government pricing and purchasing practices on

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


184 FINANCING VACCINES IN THE 21ST CENTURY

the vaccine market and supply system (GAO, 2002; NVAC, 2003). Some
observers have indicated that current government purchasing policies are
inadequate because the growing scope of the public-sector market and
price controls discourages investments in vaccine development and pro-
duction capacity (Miller, 2002; Rappuoli et al., 2002).

The challenge now is to develop financial strategies that can achieve
multiple objectives rather than perpetuating incremental approaches that
satisfy some limited interests at the expense of others. The objectives to be
pursued include supplying vaccines to the children and adults who need
them, compensating the industries that produce vaccines at rates that re-
flect the social benefits of vaccines and also encourage the development of
new vaccine products, and allowing the government greater discretion in
determining the level of investment it is prepared to make in procuring
new vaccines compared with other areas of disease prevention and treat-
ment. The committee determined that achieving the dual objectives of as-
suring high rates of immunization and encouraging innovation requires a
rethinking of the current policies and practices by which federal and state
agencies recommend, purchase, and administer vaccines. Incremental re-
forms may help resolve a short-term crisis or strengthen an isolated com-
ponent of this dynamic and interactive system, but piecemeal approaches
will do little to foster a coherent strategy that can align national health
policy goals with the desired outcomes. Even the VFC entitlement, which
has been credited with achieving substantial gains in immunization rates,
is now struggling with budgetary and contracting delays and eligibility
requirements that interfere with its ability to provide a reliable and sus-
tainable safety net for a growing number of new and expensive vaccine
products.1 Mandating coverage for vaccines within all insurance plans
without providing some mechanism for insurers, employers, and indi-
viduals to recover escalating costs could lead to high numbers of unin-
sured persons; it could also lead some individuals either to pay higher
fees (in the form of premiums or deductibles) to obtain coverage or to
forego vaccination. Such issues require close attention to the ways in
which the immunization burden is shared between the public and private
health sectors during periods of escalating health care costs.

In framing its recommendations, the committee focused its analysis
on the seven alternative approaches described in Chapter 6. Each ap-

1A series of improvements in the financing of childhood vaccines announced by President
Bush as part of the fiscal year 2004 budget (U.S. Department of Health and Human Services,
2003) occurred after the final meeting of this committee and were not considered during its
deliberations. Although these budgetary proposals address some of the committee’s con-
cerns, they are short-term solutions that do not resolve key systemic problems addressed by
the committee’s proposed financing strategy.
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proach was considered in terms of its impact on the twin goals outlined
earlier in this report: (1) assuring access to current vaccines for all chil-
dren and adults and (2) assuring the availability of future vaccines by
encouraging private investment in the continued production of current
vaccines, as well as the development of new vaccine products. In addi-
tion, the committee sought to design a strategy that would maintain a
reasonable budget for vaccine purchases for children and adults in the
public and private health sectors.

RECOMMENDATIONS

Chapter 6 describes the advantages and disadvantages of seven alterna-
tive vaccine finance strategies that represent a broad menu of choices for
policy makers. Although each approach has advantages and disadvantages,
the committee ultimately adopted one of these seven strategies as its princi-
pal recommendation, supported by two additional recommendations.

Recommendation 1: The committee recommends the implementa-
tion of a new insurance mandate, combined with a government sub-
sidy and voucher plan, for vaccines recommended by the Advisory
Committee on Immunization Practices (ACIP).

The proposed plan, referred to as the vaccine payment system, consists
of five core components that should be considered an integrated strategy
for achieving the key objectives of access and availability of vaccines:

• Federal legislation would be required to establish a vaccination
coverage mandate for all public and private health plans. This mandate
would apply to both state-regulated insurance plans and self-funded em-
ployer plans (which are exempt from state regulation under the Employee
Retirement Income Security Act [ERISA]), as well as Medicare, Medicaid,
the State Children’s Health Insurance Program (SCHIP), and government
health plans for military personnel and civilian employees. The mandate
would provide vaccine benefits for all insured children; adults aged 65
and older; and certain designated populations, such as adults aged 18–64
who have certain health disorders that place them at higher risk for vac-
cine-preventable disease.

• The federal government would create a new federal subsidy to re-
imburse public and private health plans and providers for mandated vac-
cine costs and associated vaccine administration fees.

• The federal government would also create a voucher system for
vaccines and vaccine administration fees for designated uninsured popu-
lations.
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• The insurance mandate, subsidy, and voucher would apply princi-
pally to vaccines that have substantial spillover effects as a result of their
ability to prevent highly contagious diseases. Vaccines without substan-
tial spillover effects, such as therapeutic vaccines, would be considered
for inclusion only in cases of exceptional societal benefit.

• The amount of the subsidy and voucher would be determined both
for vaccines currently on the immunization schedule and for vaccines that
are not yet available. The subsidy for new vaccines would be based on an
estimate of their societal benefit. The subsidy for vaccines already in use
would be based on a formula that takes into account both current market
price and their calculated societal benefit. The mandate would not apply
to vaccines that are priced above the subsidy amount.

Major Features. A government-funded insurance mandate for immu-
nization represents a reformulation of a universal vaccine purchase pro-
gram and would assure that clinically appropriate immunization services
would become a basic and required feature of all public and private health
insurance plans. This strategy changes the role of government from one of
buying vaccines to one of assuring immunization by providing a fixed
subsidy that is adequate to reimburse both vaccine costs and administra-
tion fees for public and private insurers and clinicians. As a universal
program, the government vaccine subsidy is extended to all persons
within the designated populations. As a payment reimbursement pro-
gram, it sustains the role of government in subsidizing the cost of immu-
nization and enhances incentives for investment in vaccine products, but
it reduces the impact of government purchases on the vaccine market rela-
tive to other approaches (such as a universal purchase policy).

The prospect of a guaranteed public subsidy for selected vaccines
would provide economic incentives that would encourage manufacturers
to invest in the clinical trial, licensing, and production processes neces-
sary to move a vaccine product from the early stage of discovery to its use
in routine medical care.  Reducing the financial uncertainties associated
with these processes would stimulate the market and encourage the de-
velopment of new and effective vaccine products.

At the same time, the federal subsidy for vaccines would not provide
a blank check for a new vaccine product. The process of establishing a
predetermined subsidy for vaccines not yet marketed would offer incen-
tives for reliable and innovative vaccine product development, while also
encouraging efficiency and competition in the production process. Spe-
cific features of the recommended strategy are reviewed below, followed
by a discussion of its advantages, disadvantages, and implementation is-
sues. Figure 7-1 illustrates the process proposed by the committee.
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Mandate Requirements. If vaccines are to continue to be offered within
settings for routine medical care, it is essential for all health plans that
cover basic health care services to include all vaccines recommended for
their enrolled populations. The proposed mandate would extend to popu-
lations registered for services through contractual agreements with pub-
lic health clinics. It would reduce the current administrative burden asso-
ciated with screening for eligibility and the missed opportunities related
to time-consuming referrals of underinsured populations to public health
settings—both of which create inefficiencies within the health care system
and reduce immunization rates. The proposed mandate would also re-
duce the variations existing among states that have adopted universal
purchase, enhanced VFC, and VFC-only policies.

Because most health plans already cover childhood vaccines, the in-
clusion of vaccine benefits would not be unduly burdensome for most
insurance plans and their purchasers. Nor would the mandate add an
extra burden to government health plans such as Medicaid, SCHIP, or
Medicare, which already cover recommended vaccines. The burden of the
mandate would fall most heavily on insurers that do not currently pro-
vide vaccine benefits because they would have to develop new programs
to do so.

Legislative action would be required to implement the proposed man-
date and to authorize reimbursement payments. Such legislation should
include both ERISA and ERISA-exempt plans to achieve a universal stan-
dard of vaccine coverage in all private health plans. Additional regula-
tory action would be required to ensure that the mandate applied to those
vaccines designated as high priority primarily on the basis of their
spillover effects.

The Subsidy Plan. The committee recommends that the government
replace existing vaccine purchase programs with an insurance mandate
funded by a new federal finance plan that includes a subsidy, reimburse-
ment, and voucher arrangement. The subsidy amount for each vaccine in
the program would be derived from a calculation of the societal benefit of
the vaccine. The funded mandate would have the following features:

• All health insurers (both public and private) would purchase rec-
ommended vaccines for children and adults or delegate that responsibil-
ity to their participating providers.

• Insurers would be required to furnish recommended vaccines to
their providers or reimburse their providers at least the purchase price
they paid, up to the federal subsidy amount.
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• Insurers would bill the federal government for the vaccines pur-
chased or reimbursed. The government would reimburse all public and
private health plans for vaccine purchases and administration fees
through a central billing office located within the U.S. Department of
Health and Human Services. The payment office would ensure that fed-
eral reimbursement fees were consistent with the level of subsidy and
that the vaccines fell within the coverage mandates established by ACIP
under recommendation 2 below.

The Value of the Subsidy. Using a subsidy rather than an administered
price has certain key advantages. The subsidy would shift discussion
away from the costs of production (which are not known) and price, and
focus attention on the societal benefits of selected vaccine products. Thus,
when policy makers determined health budgets for vaccines, they could
compare the benefits of one product against those of another in terms of
the public health goals they wished to achieve. The subsidy approach
would also encourage policy makers to ask whether existing resources
are adequate to achieve immunization goals. Second, the subsidy ap-
proach would make more transparent the implicit assumptions that al-
ready guide vaccine recommendations and purchasing negotiations.
Third, a subsidy strategy could cause the vaccine industry to become more
productive by creating incentives to invest in vaccines that have higher
societal benefits than others. Finally, the subsidy approach would offer
companies greater certitude that their investments in the development
and production of vaccines having significant societal benefits will be ad-
equately compensated.

If instead of a subsidy approach the government purchased all vac-
cines for a negotiated price, there would be no market basis for determin-
ing an appropriate price in the long run, and prices could become subject
to political influence. The subsidy approach preserves some aspects of the
market. It uses a formula method for setting the subsidy that is constant
across all vaccines and is less subject to political manipulation. As a result,
it reduces the uncertainty regarding future government-set prices that
constrains industry investment in R&D.

The prospect of a guaranteed market for selected vaccines would pro-
duce incentives for manufacturers to invest in the clinical trial, licensing,
and production processes that are necessary to move a vaccine product
from the early stage of discovery to its use in routine medical care. In the
past, private investments in vaccine production have been influenced not
only by the regulatory costs of bringing a new product to market but also
by uncertainties about the size of the public market and the discounts to
be negotiated by the government.

Therefore, the Secretary of Health and Human Services should estab-
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lish a fixed dollar subsidy that the government is willing to support based
on an assessment of each vaccine’s efficacy and value, and guarantee that
the government will be willing to pay that subsidy as soon as one or more
vaccines are available for use. The committee offers the following guide-
lines for determining the formula to be used in setting the subsidy amount:

• ACIP (or some other independent advisory body) should conduct
an analysis to determine the monetary value to society of each vaccine.
Definitions and estimates of societal benefit should be comprehensive and
include a broad range of costs that extend beyond direct health care sav-
ings, such as longevity, quality of life, and reductions in caregiver bur-
den. Societal benefit, as defined by this committee, is a measure of the
total benefits provided by a vaccine, including both private benefits ac-
cruing to individuals who are immunized and benefits to others from a
reduced likelihood of contracting a disease. Box 7-1 describes a generic
process for calculating the societal benefit of a vaccine.

• Vaccines traditionally have been recognized as having substantial
spillover effects since immunization protects not just the individual, but
also others in society, from contagious diseases. This is not equally true of
all vaccines, however. For example, tetanus vaccine, while highly benefi-
cial, is mainly a private good. Tetanus is not easily transmitted and there-
fore does not substantially affect the health of others. Some new vaccines
currently in development, such as therapeutic cancer vaccines, share this
characteristic. The subsidy should apply principally only to vaccines that
have strong spillover effects, that is, vaccines that protect against highly
contagious infectious diseases and meet other criteria established by ACIP
(see recommendation 2 below).

• The federal subsidy should be some percentage (no more than 100
percent) of the monetary value of the societal benefit of the vaccines that
meet these criteria. This percentage should be based on a formula that is
applied consistently across all such vaccines for some fixed period of
years. A subsidy of less than 100 percent of societal benefit is justified in
that some of that benefit accrues to the individual receiving a vaccine. On
the other hand, low subsidies coupled with a mandate for vaccine ben-
efits could lead to higher numbers of uninsured persons.

• The fixed-price subsidy would function as an incentive for successful
development of future vaccines. An incentive, though smaller, may also
be desirable to maintain producer interest in currently licensed vaccines
and to encourage improvements in their manufacture, efficacy, safety,
storage, and administration. The subsidy for currently licensed vaccines
would be set in a different manner. The committee is not prepared to
recommend a specific formula but advises that the subsidy be based on
recent private-sector prices, be no higher than the calculated societal
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BOX 7-1
Calculating the Societal Benefits of Vaccines

The calculation of societal benefits for a vaccine in advance is based on
a highly developed cost–benefit/effectiveness/utility research literature
(IOM, 2000b; Miller and Hinman, 1999). While technical issues must be
addressed, the feasibility of the cost–benefit approach has been established
through a wide range of economic studies involving vaccines and other
medical interventions (Jacobs and Meyerhoff, 2001; McGuire, 2003). The
committee’s notion of societal benefit includes three type of benefits:

• Medical costs that are averted by reducing the incidence of disease
• Nonmonetary benefits, such as years of life and quality of life
• Indirect benefits, such as increased productivity

Calculating medical costs requires estimates of the disease incidence
without the vaccine and the health care expenditures that would result
from treatment of the disease, such as hospitalizations, physician visits,
home health visits, nursing home stays, and drugs. For diseases currently
without a vaccine, substantial data exist on treatment costs and disease
incidence.

The calculation of nonmonetary benefits can draw on a substantial
literature that suggests monetary values for years of life gained. Quality-of-
life and disability measurements are also standard in the literature. Using a
common standard across each analysis is critical so that comparisons can
be made across different vaccines. Finally, indirect benefits include such
factors as increased productivity and reduced burden on family caregivers.

Certain costs, such as adverse reactions to vaccines or the additional
time costs associated with vaccination, should be subtracted from the total
benefits of vaccines. Also, the stream of future benefits and costs must be
discounted to the present. The final net benefit amount divided by the
number of people to be vaccinated is the calculated societal benefit on
which the subsidy would be based.

Issues and controversies abound in the calculation of these values. A
number of these issues are summarized in the report of the Panel on Cost-
Effectiveness in Medicine and Health (Gold et al., 1996). Assumptions re-
quired by the calculation—e.g., variables to include; valuations of life, dis-
ability, and morbidity; and the discount rate—must be made by a consensus
panel or regulatory body with a substantial degree of expert input.
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benefit, and include an annual adjustment based on inflation and signifi-
cant production cost factors (such as changes in regulatory requirements).

• Under the proposed approach, the federal subsidy includes a clini-
cian fee for the administration of vaccines. The committee suggests that
the Centers for Medicare and Medicaid Services (CMS) determine differ-
ential clinician fees for childhood and adult vaccines, as well as for other
significant cost-related categories, through the Resource-Based Relative
Value Scale (RBRVS) process, and that these rates be included in the total
amount of the subsidy.

The Voucher Plan. Under the proposed strategy, uninsured children
and high-risk adults would be enrolled within a national vaccination
voucher program. The committee considered two options for the voucher
payment. Under one option, each child and adult would be provided with
an electronic card certifying, for each specified vaccine, the amount the
clinician will be reimbursed for the vaccine cost and administration fee.
The voucher card would be presented to the clinician, who would bill the
government for those amounts. The creation of a central or community-
based registry for vouchers and immunization records would allow clini-
cians to update records and assist in the replacement of lost cards. This
option would create an administrative expense for the government but
would relieve the physician of the burden of verifying eligibility at the
point of service. This approach would also reduce missed opportunities
and referrals and encourage greater participation by physicians in the
national immunization system. The eligibility determination component
could be tied to existing programs, such as Medicaid, to reduce the ad-
ministrative burden.

A second option is to allow each clinician to bill the government for
reimbursement of uninsured persons without requiring individual docu-
mentation. The central billing office would determine eligibility and draw
the reimbursement from the appropriate fund (e.g., if the patient were
insured, the payment to that insurer would be debited). This approach
would be feasible under a universal coverage approach, since the govern-
ment would ultimately pay every claim. It would be more problematic for
the adult component of the committee’s proposal, which applies only to
the high-risk subset of the adult population.

Advantages. The committee’s proposed strategy has several clear ad-
vantages. It would:

• Improve incentives for the development of new vaccines by pro-
viding manufacturers with assurance of adequate pricing and returns for
those vaccines that confer substantial public benefit.
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• Increase immunization rates by eliminating or reducing barriers to
access associated with vaccine costs or health insurance benefits.

• Create a more pluralistic market for vaccines that would encour-
age providers and health plans to purchase vaccines best suited to the
needs of their patients and subscribers.

• Build upon the strengths of the current arrangements of public and
private health plans and avoid the creation of separate or parallel pro-
grams. The proposed finance plan offers an opportunity to improve na-
tional immunization rates over those achieved during the past decade. By
reducing the likelihood of missed opportunities based on eligibility re-
quirements or insurance plan benefits, the plan would enable more indi-
viduals to receive vaccines as part of routine health care services. The
barrier of high deductibles or copayments for recommended vaccines
would be eliminated for disadvantaged children and adults.

• Eliminate the economic distortions and administrative barriers as-
sociated with the direct federal purchase of vaccines. The government
currently purchases 52–55 percent of all childhood vaccines and has sub-
stantial monopsony power over vaccine prices. The committee believes
the continued availability of current and future vaccines is more likely to
be assured if such market power is reduced. The committee’s proposal
would eliminate government price constraints and allow prices to move
to levels that would be neither too low to stimulate investment by manu-
facturers nor so high as to constrain demand or limit availability.

• Reduce the role of government in purchasing vaccines and avoid
delays now associated with eligibility standards, protracted contract ne-
gotiations, price caps, discretionary funding cycles, and discount arrange-
ments. Gaps, delays, and disruptions in the vaccine delivery system occur
as a result of the fragmented finance system and government contract
negotiations for bulk purchases. Financing of vaccine purchases is dis-
rupted by many factors: the lack of predictability of new vaccine approv-
als, delays in the negotiation of CDC vaccine contracts, problems associ-
ated with predicting the uptake rates of vaccines, and the time required to
appropriate new discretionary funds through the state and federal bud-
get processes. As a result, funding—even for vaccines that are part of the
federal entitlement—may not be available when needed.  The combina-
tion of the elimination of federal purchasing and access to federal funding
for every vaccine covered by the subsidy would minimize the fragmenta-
tion problem.

• Reduce the potential for insurers and providers to shift the increas-
ing costs of vaccines to individuals through high deductibles or
copayments.

• Support the administration of vaccines within individuals’ medi-
cal homes and strengthen the bond between immunization and other pri-
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mary health care services. The finance plan should encourage the partici-
pation of both public and private health care providers in choosing vac-
cines that best meet the needs of the populations they serve. It should also
reduce the administrative burden associated with ordering and maintain-
ing different stockpiles of vaccine products on the basis of vaccine eligi-
bility requirements.

• Support the rapid uptake of new recommended vaccines and re-
duce the disparities and fragmentation now associated with time delays
involved in negotiating contracts and budgets for federal vaccine pur-
chases. The finance plan would offer manufacturers strong incentives for
interruption-free production and vaccine development while also control-
ling the costs of vaccine products. Once a vaccine had been approved,
suppliers would be free to market their products directly to providers or
health plans in a manner similar to that for pharmaceutical products. It is
also presumed that higher vaccine prices would encourage additional in-
vestments in new vaccines providing societal benefit.

• Sustain the partnership among governments (federal, state, and
local), health plans and health care providers, and vaccine companies in
achieving the societal benefits of disease prevention. The current vaccine
purchasing system (VFC and the Section 317 program) has stimulated
thousands of community partnerships and public health linkages (e.g.,
state–provider collaborations in delivery, monitoring, and assessment sys-
tems). The proposed strategy seeks to sustain these partnerships by en-
hancing opportunities for public and private health plans to exchange in-
formation about immunization levels, community outreach efforts,
assessments of clinician records, and other activities as part of their reim-
bursement requests. The central purpose of the strategy is to support a
strong national immunization system and public access to vaccines while
reducing the role of government in directly purchasing and distributing
vaccine products. It is essential that the partnerships associated with ear-
lier vaccine purchase arrangements be maintained and strengthened dur-
ing the transition period while the new vaccine payment plan is being
implemented.

• Maintain a market-oriented pricing approach. A key difference be-
tween the subsidy approach and a universal purchase approach is in the
way prices are determined. The subsidy preserves important market fea-
tures. Furthermore, it provides a formula-based method for price setting
that is less subject to political manipulation and would be more accept-
able to manufacturers.

Disadvantages. The committee recognizes that certain disadvantages
are associated with the proposed vaccine payment system. The replace-
ment of a government purchase price with a federal subsidy could result
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in higher prices for some vaccine products. The addition of new vaccines
would also increase federal expenditures, although the degree of escala-
tion under a subsidy arrangement (in lieu of government price negotia-
tions) is not certain. These expenditures need to be balanced against fu-
ture cost offsets that could occur as a result of savings due to the
prevention of disease, as well as the benefits associated with future in-
vestments and innovation in vaccine production and development. In-
creases in expenditures would be limited by two considerations: (1) the
insurance mandate and subsidy would apply only to certain vaccines—
those that have significant spillover effects because they prevent highly
contagious diseases, and (2) the societal value calculation represents a ceil-
ing above which the insurance mandate, subsidy, and voucher would not
apply.

The federal government currently spends about $1 billion annually to
purchase vaccines through the VFC program and an additional $300 mil-
lion (estimated) to purchase vaccines on behalf of state governments for
distribution through the Section 317 program. These funds are allocated
for the direct purchase of vaccines at discount prices. The proposed pay-
ment system would shift the entire burden of vaccine payments for chil-
dren and high-risk adults (estimated to be about $2–3 billion in 2002) to
the federal government while reducing the amount paid privately by
health plans. This public expenditure could be expected to grow with the
addition of new and more expensive vaccines to the recommended im-
munization schedule. Although some cost offsets could be expected (such
as the personnel costs associated with the administration of current vac-
cine purchase programs in state and federal agencies), these offsets would
not be large.

In addition, federal vaccine expenditures, even in a universal pro-
gram, would remain substantially lower than other medical costs already
subsidized by the federal government. Furthermore, because the price
would never exceed the subsidy amount, which would be at or below the
value of the vaccine to society, the vaccine would always be worth fund-
ing up to that price.2

There are many competing uses for public funds, both within health
care budgets and between health care budgets and other governmental
programs. While the increased burden of the proposed plan on the public
sector appears to be justifiable in the interests of both public health and

2At least one vaccine, pneumococcal conjugate, may already be priced above the dollar
value of its societal benefit (Jacobs and Meyerhoff, 2001). This vaccine would be
grandfathered under a separate calculation used for all currently recommended vaccines as
described in recommendation 1.
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investment in the production of vaccines that meet criteria for societal
benefit, the significant budgetary increases for vaccine payments need to
be acknowledged and planned for in projecting health care costs.

Second, setting a subsidy for vaccines not yet licensed based on a cal-
culation of societal benefit, without reference to market forces, involves
significant challenges.3,4  These include defining and assigning a measur-
able value for the societal benefits of vaccines and calculating the level of
subsidy necessary to achieve the goals of assuring access to vaccines and
rewarding innovation. The calculation of societal benefit would require
the development of a consistent methodology to resolve numerous tech-
nical difficulties. Controversies could arise in assigning monetary values
to life-years and quality of life as part of the societal benefit calculations.

Substantial expert guidance and public debate could be required to
resolve these controversies.5

Potential pitfalls include the risk that policy makers would overesti-
mate the level of subsidy necessary to stimulate production and innova-
tion, thus offering higher-than-necessary prices for vaccines. Or the sub-
sidy could underestimate the levels necessary to compensate
manufacturers for their investments, thus discouraging the production
and distribution of vaccines that have important societal benefits.

The committee believes the resolution of these concerns will require
extensive discussion and deliberation with major stakeholders (see rec-
ommendation 3, below). At the most fundamental level, certain key ques-
tions remain, which are addressed later in this section: Given the uncer-
tainties associated with calculating the value of certain types of societal
benefits and uncertainties about the marginal cost of producing, distrib-
uting and delivering a vaccine, should the subsidy be bounded so that, for
example, the price of a new vaccine could not exceed some multiple of
existing vaccine prices? Should recommendations vary according to the

3This discussion draws on an analysis originally presented in an earlier report on educa-
tion finance, prepared by the National Research Council (NRC) (Ladd and Hansen, 1999). In
this study, the NRC committee recommends that the emerging concept of “adequacy” be
used to finance educational programs in order to focus attention on sufficiency of funding
for desired educational outcomes. Both that report and the present study highlight the im-
portance of aligning finance systems with societal goals and benefits while recognizing the
technical challenges involved in doing so.

4One committee member argued that setting a subsidy in advance on the basis of calcu-
lated societal benefit could be unnecessary and excessively difficult and could result in
unnecessarily high prices.

5The technical difficulties associated with calculating societal benefits and with achieving
political agreement on critical value assumptions, such as the monetary value of a life-year,
are explored by the Panel on Cost-Effectiveness in Health and Medicine (Gold et al., 1996).
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price of a vaccine? Should manufacturers be required to disclose develop-
ment and production costs as part of the subsidy plan? How should the
subsidy be applied to early versions of vaccines that may have unresolved
safety concerns or side effects?

These are not technical questions for which scientific answers can be
provided; they require difficult political judgments and social choices that
need to be informed by public discussion. Thus at some level, assigning
values to vaccine benefits necessarily becomes subjective. Government
would have to make key assumptions—for example, about the monetary
value of life—that could change over time in response to budgetary pres-
sures or new political or regulatory regimes. Pharmaceutical companies
would likely realize this and thus might not respond favorably to higher
prices based on this scheme. However, such assumptions are already im-
plicit in current ACIP and government purchasing policy for vaccines.
The committee’s recommended approach would require that these as-
sumptions be made explicit, lending greater transparency to the decision-
making process.

Finally, implementation of the committee’s proposal would be legis-
latively complex. The creation of a new government payment and voucher
plan would require substantial legislative action, including amendments
to established law in a variety of areas (e.g., ERISA, Public Health Act,
Medicare, Medicaid, SCHIP). The need for review and action across mul-
tiple congressional committee jurisdictions involves inherent risks of
piecemeal adoption unless a comprehensive legislative plan can be devel-
oped that has strong bipartisan support. While particular stakeholder
groups (the vaccine industry, health insurers, or physicians) might sup-
port or oppose certain components of the proposed strategy, a broad-
based approach would need to be crafted that could achieve common
goals, avoid special interests, and help define the basic incentives that
should guide federal policy for vaccine finance. Table 7-1 summarizes the
legislative impact of the committee’s recommendations.

Recommendation 2: The Secretary of the Department of Health and
Human Services should propose changes in the procedures and
membership of ACIP so that its recommendations can associate vac-
cine coverage decisions with societal benefits and costs, including
consideration of the impact of the price of a vaccine on recommen-
dations for its use.

The Secretary of DHHS should develop rules that address both the
ACIP membership and decision-making process. These rules would
modify current practices through administrative action or legislation,
where necessary.
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TABLE 7-1 Legislative Impact of Committee Recommendations

Relevant Laws and Areas for
Recommendation Legislative Consideration

Make federal immunization coverage • ERISA (29 U.S.C. §1001 et seq.): all ERISA-
mandate applicable to all forms of covered employee health benefit plans
public and private health insurance. • Public Health Service Act (42 U.S.C. §300-gg

et seq.): state-regulated insurance
Establish coverage levels in accordance • Federal employee health benefits (5 U.S.C.
with the ACIP recommendations. §8901 et seq.)

• U.S. postal workers (39 U.S.C. §1005)
• Health insurance for members of the armed

forces (10 U.S.C. §1071 et seq.)
• Medicare (42 U.S.C. §1395 et seq.)
• Medicaid (42 U.S.C. §1396 et seq.)
• State Children’s Health Insurance Plan

(SCHIP) (42 U.S.C. §1397 et seq.)
• Veterans Administration (38 U.S. C. §1701

et seq.)a

• Indian Health Service (25 U.S.C. §1621
et seq.)a

Establish new federal subsidy for • New legislation as needed
insurance plans to cover vaccine benefits.

Establish new federal voucher program
for all ACIP-recommended vaccines
for all individuals who are uninsured.

Restructure ACIP with respect to • New legislation as needed pursuant to the
membership and decision-making authority of the DHHS Secretary’s general
process used to establish the advisory committee (42 U.S. C. §217a)
recommended vaccine schedule,
including adoption of “tiered”
recommendations for mandated
insurance benefits.

Restructure the VFC program and • Amendments as needed to VFC (42 U.S.C.
National Vaccine Program as necessary §1396d(r)) and the National Vaccine
to conform to new coverage mechanisms. Program (42 U.S.C. §247)

aTechnically, neither program is insurance. However, both are major sources of third-
party financing for basic medical care, and both furnish immunizations.

With regard to ACIP membership, voting membership should be ex-
panded to include expertise in health insurance benefit design, public and
private health care delivery systems, consumer issues (including concerns
regarding vulnerable populations such as disabled persons, racial and eth-
nic minorities, and rural populations), health economics and finance, cost–
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benefit assessment, and vaccine manufacturing. The representation of
these perspectives is essential to inform ACIP decision making with re-
spect to the impact of vaccine price and coverage on population groups,
providers, payors, and other key stakeholders. At the same time, it is im-
portant to maintain the independence and balance that have traditionally
guided ACIP recommendation procedures through a rigorous and trans-
parent conflict and bias screening process for voting members. Current
employees or agents of firms within the insurance and vaccine manufac-
turing industries should not participate as voting members, although ac-
cess to their expertise is necessary to inform committee deliberations.

With respect to general vaccine recommendations, ACIP should con-
tinue its present practice of recommending current and new vaccines for
universal or selected populations within the immunization schedule.
These determinations should be based on a vaccine’s efficacy, safety, cost-
effectiveness (reflecting current price information), feasibility, supply, and
other considerations.

With regard to mandate and subsidy determinations, ACIP should
carry out an additional process to determine whether a vaccine has suffi-
cient spillover effects to warrant its inclusion in the new insurance man-
date and subsidy category. The mandate determination for new vaccines
would require a judgment about the extent to which a vaccine offers soci-
etal benefits beyond its value to the vaccinated individual. An important
criterion in determining societal benefits should be the extent to which
immunization conveys herd immunity, whereby immunization of some
individuals offers protection to others who have not been vaccinated or
have insufficient immunity to prevent transmission. The mandate would
apply principally to vaccines with substantial spillover effects. However,
other vaccines, such as therapeutic vaccines, would be considered for in-
clusion in cases of exceptional societal benefit, particularly when dispari-
ties in immunization rates between insured and uninsured persons per-
sisted for a substantial time after licensure of the vaccine.

Once a vaccine had been selected for inclusion under the insurance
mandate as discussed in recommendation 1 above, ACIP would calculate
the monetary value of the federal subsidy for reimbursement to public
and private insurers. This calculation would be based on a methodology
that would assign values to such factors as reduced health expenditures,
enhanced quality of life, and increased labor productivity.

The mandate and subsidy process would apply to both current and
future vaccines. Future vaccines should receive primary consideration to
stimulate the development of new vaccine products. Current ACIP-
recommended vaccine components, such as tetanus, could be “grand-
fathered” into the mandate and subsidy category to avoid confusion and
disruptions to the current vaccine schedule and immunization system.
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Staff support for these new functions and the redesigned ACIP would
require expansion of the supporting responsibilities of the National Vac-
cine Policy Office and the National Immunization Program within CDC.

Table 7-2 illustrates the existing ACIP procedure and contrasts it with
the new, enhanced procedure that is recommended by the committee. The
existing procedure is represented by blocks A and B (current). ACIP de-
cides whether to recommend each vaccine for universal use (block A) or
use by a targeted subset of the population (block B). Its recommendations
are based on a range of factors, including cost-effectiveness. ACIP also
makes permissive recommendations, which means that providers should
use their judgment in deciding whether to vaccinate based on individual
patients’ risk factors. A separate vote determines whether the vaccine will
be included in the VFC entitlement program.

Under the committee’s proposed procedure—blocks A and B (new)—
ACIP would continue to make Tier 1 recommendations. But in addition to
considering a vaccine’s cost-effectiveness, ACIP would conduct (or com-
mission) an analysis to calculate the monetary value of the societal benefit
of the vaccine, providing a pricing benchmark to be included among the
factors considered by ACIP in determining its recommendation. Also,
ACIP would no longer vote on inclusion in the VFC entitlement program
since the new system would replace that program.

If a vaccine received a Tier 1 recommendation, ACIP would make a
separate Tier 2 determination as to whether the vaccine should be in-
cluded in the mandate and subsidy categories (blocks C and D). A new
vaccine might be recommended for addition to the schedule (Tier 1) but
not be included in the government mandate and subsidy program be-
cause it lacked significant spillover effects so that its benefits accrue pri-
marily to the individual rather than to society as a whole (an example
would be a vaccine that prevents diabetes or cancer). Individual health
care providers could still purchase and administer the vaccine, and health
plans could voluntarily include it as a benefit. But health plans would not
be required to include the vaccine in their benefits package, and a govern-
ment subsidy would not be available to reimburse the cost of the vaccine
to health care providers. A vaccine might also receive a restricted recom-
mendation to the mandate and subsidy program, for example, limiting a
high-priced or less cost-effective vaccine to selected high-risk populations
(block D).

Under the committee’s proposed approach, ACIP would also consider
future vaccines that were not yet available but could be beneficial to the
public’s health. Such vaccines would bypass the usual schedule recom-
mendation process (until they had actually been developed and licensed)
and go directly to the Tier 2 mandate recommendation process. Vaccines
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currently recommended would be included automatically—i.e., grand-
fathered—in the mandate and subsidy program.

Once an existing or future vaccine had been recommended for the
mandate and subsidy program, ACIP would determine and publish a sub-
sidy amount (blocks E and F) that the government would agree to pro-
vide as described in recommendation 1.

Recommendation 3: As part of the implementation of recommen-
dations 1 and 2, the National Vaccine Program Office should con-
vene a series of stakeholder deliberations on the administrative,
technical, and legislative issues associated with a shift from vaccine
purchase to a vaccine mandate, subsidy, and voucher finance strat-
egy. In addition, the Centers for Disease Control and Prevention
(CDC) should sponsor a postimplementation evaluation study (in 5
years, for example). CDC should also initiate a research program
aimed at improving the measurement of the societal value of vac-
cines, addressing methodological challenges, and providing a basis
for comparing the impact of different measurement approaches in
achieving national immunization goals.

Recommendations 1 and 2 represent a significant departure from cur-
rent law and practice. A change of this magnitude is warranted to address
the fundamental and systemic problems that confront the national immu-
nization system. Piecemeal changes are unlikely to solve these problems.
Incremental reforms also are incapable of achieving an appropriate bal-
ance between access and availability in vaccine financing.

In formulating its recommendations, the committee has sketched the
broad outlines of long-term strategic reforms. These recommendations do
not address all aspects of the shift from the existing vaccine purchase pro-
grams to a mandate, subsidy, and voucher plan; nor do they incorporate
the comprehensive legislative agenda that would be necessary to achieve
these reforms. A major national debate and examination of the
committee’s proposals among diverse stakeholders is necessary prior to
full implementation of these recommendations,

The magnitude and complexity of the mandate, voucher, and subsidy
recommendations presented above are significant, and the recommenda-
tions would be difficult to implement. A financing strategy designed both
to achieve higher levels of access to vaccines and to encourage the process
of innovation would introduce a greater level of administrative complex-
ity into the national immunization system. The National Vaccine Program
Office, in collaboration with CDC, should foster a sustained dialogue re-
garding the best methods for estimating the societal value of new vac-
cines and for achieving a balance between access and innovation through
vaccine financing strategies.
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The committee recommends that the National Vaccine Program Office
convene a series of regional and national meetings on vaccine finance as
part of the implementation process. These meetings should highlight ar-
eas of administrative uncertainty (such as the treatment of therapeutic
vaccines or the handling of copayments under an insurance mandate for
vaccines) and methodological challenges (such as the treatment of labor
market activity in the assessment of social value), as well as identify strat-
egies that can inform the implementation of the recommended vaccine
mandate, subsidy, and voucher system. The meetings should include rep-
resentation from all sectors affected by the proposed shifts in policies and
practices: public health agencies, health insurers (both public and private),
health care providers, employers, industry, and consumers.

Implementation Plan. The deliberations convened by the National
Vaccine Program Office could examine more fully the administrative com-
plexity of individual components of the committee’s recommendations
and explore strategies that could help reduce areas of uncertainty or po-
tential unintended consequences. These deliberations should address how
the proposed arrangements might be implemented through a staged roll-
out that would be informed by further data and analysis. Topics to be
addressed within these discussions include the following:

What populations should be included in the vaccine payment plan? The fed-
eral vaccine payment plan is envisioned primarily as a means of address-
ing the immunization needs of young children, older adults, and high-
risk adults between the ages of 18 and 65. The inclusion of other
populations—such as all adolescents (under age 21) and all adults, re-
gardless of their health condition—should be considered as well. The ini-
tial purpose of the expanded coverage is to target public finance toward
those who are currently underserved. A second goal, which supports the
proposal for universal coverage of all children and adults, is to reduce the
current fragmentation in vaccine coverage that leads to gaps and admin-
istrative burdens in determining eligibility and to foster efficiency in pro-
viding access to vaccines that are delivered primarily in private health
care settings. The means by which vaccines would be delivered to and
reimbursed for different groups might differ by age, employment circum-
stances, and access to health care services.

How would the insurance mandate and subsidy system operate? The insur-
ance mandate would apply to all public and private insurers, including
Medicaid, SCHIP, Medicare, and other public insurance (such as
CHAMPUS) and public health programs (such as that of the Indian Health
Service), as well as both state-regulated insurance plans and self-funded
employer plans (which are exempt from state regulation under the Em-
ployee Retirement Income Security Act [ERISA]). The mandate would
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extend to all insured persons within these health plans. The voucher sys-
tem would provide access to vaccines for all uninsured people in these
categories. For most public programs, current program funding for vac-
cine purchases and vaccine administration would be replaced by the vac-
cine payment system dollars. For example, vaccines administered through
Medicaid and SCHIP would no longer be funded through those programs’
federal–state matching funds but through the new centralized vaccine
system. In contrast, Medicare would be included in the mandate but
would pay for immunizations through its own program funds for pur-
poses of administrative efficiency.

How should societal value be calculated? The committee defines the soci-
etal value of a vaccine as its total benefits, including both the private ben-
efits to the person receiving it and the benefits to others. Using this ap-
proach, a monetary value is assigned to all benefits associated with a new
vaccine that can be determined and measured (for example, future medi-
cal costs that are averted, as well as additional life-years and enhanced
quality of life). The sum of these values represents the vaccine’s societal
benefit. As noted above in the discussion of disadvantages, this calcula-
tion involves certain technical challenges. Developing a consistent meth-
odology and making assumptions explicit for all vaccines would be of
value in the decision-making process not only for vaccines but in other
spheres of health care as well.

The committee recognizes that the subsidy amount for vaccines would
be sensitive to key assumptions about what should be included in societal
benefit calculations. Cost-effectiveness analyses (CEAs) and cost–benefit
analyses (CBAs) have been conducted on vaccines and in other areas of
medicine for decades, utilizing a range of methodologies. The costs and
benefits included in these studies, and the methodologies for measuring
them and incorporating them into the analyses, vary widely from study
to study and involve some fundamental disagreements about what should
and should not be included.

In 1993, a nonfederal panel of experts in CEA and CBA—the Panel on
Cost-Effectiveness in Health and Medicine—was convened by the U.S.
Public Health Service to consider issues related to the definition and mea-
surement of costs, benefits, and levels of effectiveness in CEA and CBA
studies. The panel’s report, which was released in 1996 (Gold et al., 1996),
enumerates a wide range of issues on which disagreements exist regard-
ing the design of these studies. The list of issues on which further consen-
sus needs to be achieved includes the following: Should costs include only
health care costs for the drug and “related” medical services? Should costs
include all changes in subsequent medical costs, including the additional
health care costs of patients who will now live longer? Should they in-
clude future consumption of any good or service?  If so, should future
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productivity or work effort be netted out of that amount? Which time and
labor costs to patients and employers should be included—time spent
seeking care, absenteeism, withdrawal from the labor force due to the
employee’s own health or the need to address problems of family mem-
bers? Should loss of productivity of coworkers due to team efforts, fric-
tion costs associated with temporary substitution of workers with less
firm- and task-specific skills, and shifts in on-the-job productivity be in-
cluded? If such time or labor market effects are included, which wage
rates should be used? Should market wages be adjusted for gender, racial,
and ethnic disparities? How should time costs be valued for children, the
disabled, or the retired, who have no wage to use as a benchmark? This is
only a partial list of the issues raised by the panel.

The mandate and subsidy approach recommended by the committee
requires that benefits and costs be calculated to determine the total soci-
etal benefit, which becomes the basis for a monetary subsidy. To establish
vaccine subsidy amounts in a consistent manner, it is essential that a stan-
dard methodology for measuring costs and benefits be established and
followed. Currently, every CEA or CBA study incorporates assumptions,
either implicitly or explicitly, regarding each of these issues. While con-
sistency within the literature may be increasing, there is still substantial
variation in the assumptions applied. The Panel on Cost-Effectiveness in
Health and Medicine established the notion that each analysis should for-
mulate a “reference case” using a common set of assumptions on some of
these key issues, but the panel stopped short of recommending what the
standard assumptions should be. To establish a consistent approach to
the determination of societal benefit across the range of current and fu-
ture vaccines, these assumptions will have to be made and be applied
consistently.

The committee envisions that ACIP or some other independent body,
or an office within CDC, would make these determinations, with expert
guidance from leading researchers in the field of CEA and CBA. Some of
these decisions may be controversial, such as the methodologies used to
assign monetary value to life-years or improvements in quality of life,
especially among different age or disability groups, and differences be-
tween the social and individual valuations of preventive versus critical
care. Decisions regarding the methodologies that should be employed are
too technical for this committee to have addressed them in this report. But
the committee does suggest that in resolving these issues, the determin-
ing body strongly weight current accepted practice among leading, main-
stream practitioners in the field of medical CEA and CBA, rather than rely
on novel approaches and measurement methodologies. In addition, rec-
ognizing that the field is evolving, this body should consider changes in
assumptions, the inclusion of additional economic variables, and changes
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in measurement methodologies over time. As changes in the standard
methodology were adopted, however, they would have to be incorpo-
rated retroactively into all studies to maintain consistency across all vac-
cines.

How would the calculated societal benefit be used to determine the subsidy
amount?  For not-yet-licensed vaccines, the creation of a predetermined
subsidy is intended to be an incentive to stimulate private-sector invest-
ment in vaccine development. Determining the amount of the subsidy
would require a calculation of the societal benefit of each future vaccine,
but the value of the subsidy would not necessarily equal the full value of
the societal benefit. While the subsidy should not exceed the societal value
of the vaccine product, it should also not be so low that it fails to serve as
an adequate incentive for research and development. Different ap-
proaches might be considered, such as adopting a fixed standard (for ex-
ample, 90 percent of the societal value) or limiting the range of new vac-
cine prices to some multiple of current prices.

How would the subsidy for current vaccines be determined? For current or
newly licensed vaccines, the subsidy calculation would require consider-
ation of both the societal value of the vaccine product and recent market
prices. Some vaccines might receive a subsidy significantly higher than
current prices if judged to be undervalued in terms of their societal ben-
efit. Adjustments in the value of the subsidy might also be warranted to
account for inflation, as well as changes in the costs of production or regu-
latory compliance.

Who would administer the subsidy and voucher system?  The vaccine pay-
ment system is designed to serve multiple objectives: to address the vac-
cine needs of vulnerable populations, to assure a reliable supply of cur-
rent and future vaccines by diversifying the vaccine purchasing market,
and to relieve clinicians of the administrative burden of determining indi-
vidual eligibility for vaccines. Ideally, one federal agency within DHHS
would be responsible for administering both the subsidy and the voucher
system, as well as regulating compliance with the insurance mandate for
vaccine coverage. Certain responsibilities might be delegated to state
agencies (in such areas as insurance regulation and administration of the
voucher plan), but a central coordinating strategy would be required to
assure consistent eligibility criteria and practices throughout the states.

How would the proposed mandate treat deductibles and copayments?  While
many states have mandated first-dollar coverage for vaccines, immuniza-
tion costs might apply toward the general deductible that is customary
practice for health plans. While many current vaccines are inexpensive,
significant price increases can be expected in the future. Cost sharing
could encourage consumers to shop for efficient providers and help con-
trol inflationary pressures; however, it could adversely affect immuniza-
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tion rates should financial factors become burdensome for the consumer.
The extent to which cost sharing should be included in the vaccine pay-
ment plan would require further consideration in the implementation pro-
cess.

Evaluation Plan. The positive and negative effects of replacing cur-
rent safety net programs with the proposed government-funded mandate
cannot be predicted with any degree of certainty. The VFC entitlement
and Section 317 vaccine purchase program have been productive tools in
improving immunization levels within the public sector. These programs
have a history of strong bipartisan support and effective delivery of vac-
cines for disadvantaged populations, especially during difficult fiscal
times, but are associated with disruptions in supply and a decrease in the
number of vaccine manufacturers. Similarly, state-supported vaccine pur-
chase programs are often the foundation for safety net immunization ef-
forts in certain jurisdictions. Strategies need to be developed to assure
that the payment system advocated here will at least sustain, and ideally
improve, current immunization rates among disadvantaged populations.
Given the uncertainties associated with the introduction of a new vaccine
payment system, an evaluation study should be designed as part of the
system’s implementation.

In addition, the committee recommends that CDC organize an evalu-
ation study 5 years following implementation to inform the new vaccine
mandate, subsidy, and voucher system. Evaluation criteria should include
the system’s effects on government expenditures, access to vaccines within
disadvantaged populations, and innovation within the vaccine industry.
Its findings would form the basis for midcourse corrections in program
design. Specifically, this study should include an analysis of the impact of
the mandate and subsidy in two distinct areas: access to vaccines and the
availability of the vaccine supply.

In the first area, data should be gathered on how the payment system
affects the delivery of vaccines to selected population groups (insured,
uninsured, and underinsured), age cohorts (young children and high-risk
adults), and geographic settings (rural and urban), possibly through dem-
onstration studies aimed at identifying key challenges involved in the
implementation process in selected states. The costs of implementation,
outreach, education, reimbursement, and oversight should be measured
to determine how to gain greater efficiencies in administering the pro-
gram.

In the second area, the impact of the diversified market and predeter-
mined subsidy plan should be examined in light of their relationship to
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private investments in the production and licensing of new vaccine prod-
ucts. The evaluation study should consider the assumptions that guide
the calculations of societal benefit, as well as other data that influence the
level of vaccine subsidy and voucher payments.

Demonstration projects are often used to test a new approach prior to
full implementation. In this case, however, it would be difficult or impos-
sible to conduct a demonstration that could address a change in the struc-
ture of the national vaccine market, which is a central feature of the
committee’s proposal. Major programs are often implemented without
empirical evidence indicating that they will succeed (as was indeed the
case with VFC, Medicare, and Medicaid); rather, to the extent that such
evidence is available, it typically only supports the need for the program.

Research Agenda. CDC should develop an ongoing research pro-
gram to examine interactions among vaccine finance strategies, immuni-
zation rates in the public and private health sectors, and the pace of inno-
vation in the vaccine industry.  Addressing many of the issues raised in
this report will require further understanding of the ways in which basic
market forces interact with access to and the delivery of vaccines to chil-
dren, adolescents, and adults. Limited data are available to support rigor-
ous examination of such empirical questions as the relationship of insur-
ance benefits to immunization status. More funding is needed to support
research studies that can monitor the extent to which pricing, supply,
mandates, and other health policy and health finance factors influence the
performance and outcomes of immunization efforts. Suggested topics for
an initial set of research studies include the following:

• The numbers and characteristics of children and adults having pub-
lic or private insurance benefits that include immunization and the types
of restrictions on their immunization benefits.

• The impact of insurance status (both public and private) and cost-
sharing arrangements on the timing and setting of vaccine administration
and immunization status.

• The impact of alternative vaccine payment arrangements on clini-
cian behavior and referral rates for immunization.

• The effect of full or partial subsidies on the supply and delivery of
childhood and adult vaccines.

• The relationship between vaccine prices and supplier investments
in research and development.

• The relationship between U.S. and global vaccine production, sup-
ply, regulation, and prices.
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FINAL OBSERVATIONS

The findings, alternative strategies, and recommendations set forth in
this report provide a strategic blueprint to guide the nation’s public and
private health sectors in adapting to foreseeable changes in vaccine devel-
opment in the decades ahead. The public and private partnership that
supports the immunization of children and adults in the United States
requires vigilance and flexibility in assuring that the social benefits of vac-
cines will continue to be available to all, regardless of ability to pay or
health care setting. Assuring access and sustaining incentives that con-
tribute to the availability of safe and effective vaccines are the twin goals
that must guide vaccine finance strategies in the 21st century.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


211

References

Abbotts, B., and L. Osborn. 1993. Immunization Status and Reasons for Immunization Delay
Among Children Using Public Health Immunization Clinics. American Journal of Dis-
eases of Children 147(9):965-968.

Academy for Health Services Research and Health Policy [AHSRHP]. 2001. Understanding
the Dynamics of “Crowd-Out”: Defining Public/Private Coverage Substitution for Policy and
Research. Washington, DC: Academy for Health Services Research and Health Policy.

American Academy of Family Physicians. 2001. Letter to the Centers for Medicare and Medicaid
Services (December 19).

American Academy of Pediatrics. 2001a. Letter to the Centers for Medicare and Medicaid Ser-
vices (December 21).

_____. 2001b. Letter to the Occupational Health and Safety Administration [OSHA] (July 25).
_____. 2002. Medicaid Reimbursement Survey, 2001: 50 States and the District of Columbia.  No

date. Accessed online November 29, 2002 at http://www.aap.org/research/medreim
PDF01/all_states.PDF.

_____. 2003. Mandated Insurance Coverage of Childhood Vaccines (March 8).
American Association of Health Plans. 2002. Vaccine Purchasing Survey (August).
American College of Physicians-American Society of Internal Medicine. 2001. Letter to the

Centers for Medicare and Medicaid Services (September 26).
Arnould, R., and L. DeBrock. 1993. Equilibrium Outcomes in Vaccine Markets and the Im-

plications for Policy Initiatives. In: Supplying Vaccines: An Economic Analysis of Critical
Issues. Pauly, M., C. Robinson, S. Sepe, M. Sing, and M. Willian (eds.). London: IOS
Press.

_____. 2002. An Overview of the Market for Vaccines in the United States. Unpublished. (Avail-
able from IOM.)

Aventis Pasteur. 2002. Aventis Pasteur. Email Communication from C. Grant. November 22.
(Available from IOM.)

Bates, A., and F. Wolinsky. 1998. Personal, Financial, and Structural Barriers to Immuniza-
tion in Socioeconomically Disadvantaged Urban Children. Pediatrics 101(4):591-596.

Batson, A. 2001. Understanding the Vaccine Market and Its Economics: Obstacles and Potential
Solutions. Presentation to the Out of the Box Group, July 26, 2001.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


212 FINANCING VACCINES IN THE 21ST CENTURY

Boyd, T., R. Linkins, K. Mason, I. Bulim, and B. Lemke. 2002. Assessing Immunization Reg-
istry Data Completeness in Bexar County, Texas. American Journal of Preventive Medicine
22(3):184-187.

Brichacek, A. 2001. Vaccine Worries. Pharmaceutical Executive 21.
Briss, P., S. Zaza, and M. Pappaioanou. 2000. Reviews of Evidence regarding Interventions

to Improve Vaccination Coverage in Children, Adolescents and Adults. American Jour-
nal of Preventive Medicine 18(1S):97-140.

Bureau of Labor Statistics. 2003. Tables from the Current Population Survey, March 2001. Email
from P. Willis, July 15. (Available from IOM.)

Butler, P. 2000. ERISA and State Health Care Access Initiatives: Opportunities and Barriers. New
York: The Commonwealth Fund.

Centers for Disease Control and Prevention. 1984. Diphtheria-Tetanus-Pertussis Vaccine
Shortage—United States. Morbidity and Mortality Weekly Report 33(49):695-696.

_____. 1991. Food and Drug Administration Approval of Use of Diphtheria and Tetanus
Toxoids and Acellular Pertussis Vaccine. Morbidity and Mortality Weekly Report
40(50):881-882.

_____. 1992. Acellular Pertussis Vaccine for Reinforcing and Booster Use B Supplementary
ACIP Statement. Morbidity and Mortality Weekly Report 41(RR-1):1-10.

_____. 1997. United States Vaccine Research: A Delicate Fabric of Public and Private Collaboration.
Accessed June 1, 2003. Available at: www.cdc.gov/od/nvpo/delfab.pdf.

_____. 1998. National, State, and Urban Area Vaccination Coverage Levels Among Children
Aged 19-35 Months—United States, July 1996-June 1997. Morbidity and Mortality Weekly
Report 47(6):108-116.

_____. 1999a. Influenza and Pneumococcal Vaccination Rates Among Persons with Diabetes
Mellitus—United States, 1997. Morbidity and Mortality Weekly Report 48(42):961-967.

_____. 1999b. Reasons Reported by Medicare Beneficiaries for Not Receiving Influenza and
Pneumococcal Vaccinations. Morbidity and Mortality Weekly Report 48(39):556-560.

_____. 2000. National, State, and Urban Area Vaccination Coverage Levels Among Children
Aged 19–35 Months—United States, 1999. Morbidity and Mortality Weekly Report
49(26):585-589.

_____. 2001a. Advisory Committee on Immunization Practices (ACIP) Policies and Procedures,
(December 28, 2001).

_____. 2001b. ACIP Votes to Temporarily Revise Recommendations for Pneumococcal Conjugate
Vaccine (PCV-7) and Votes to Continue Previously Issued Diphtheria, Tetanus, and Pertussis
(DTaP) Recommendations. Accessed December 7, 2003. Available at: http://
www.cdc.gov/nip/news/shortages/pneumo-and-dtap.htm.

_____. 2002a. National, State, and Urban Area Vaccination Coverage Levels Among Chil-
dren Aged 19-35 Months—United States, 2001. Morbidity and Mortality Weekly Report
51(3):664-666.

_____. 2002b. Deaths: Leading Causes for 2000. National Vital Statistics Reports 50(16).
_____. 2002c. READII Handout, National Partnership for Immunization Congressional Edu-

cation Session (July 31).
_____. 2002d. Influenza and Pneumococcal Vaccination Levels Among Persons Aged > 65

Years—United States, 2001. Morbidity and Mortality Weekly Report 51(45):1019–1024.
_____. 2002e. Email from K. Edwards, March 1. (Available from IOM.)
_____. 2002f. Data from the 2002 National Immunization Survey. Email from A. Bhatt, De-

cember 17. (Available from IOM.)
_____.2002g. Data from the 2002 National Immunization Survey. Email from L. Rodewald,

November 4. (Available from IOM.)
_____. 2002h. Data from the 2002 National Immunization Survey. Email from P. Smith, June

26. (Available from IOM.)

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


REFERENCES 213

_____.2002i. Data from unpublished CDC report. Email from A. Bhatt, December 16. (Avail-
able from IOM.)

_____. 2002j. Vaccine Development and Testing. Vaccine Fact Sheets. Accessed July 27, 2002.
Available at: www.cdc.gov/od/nvpo/fs_tableII_doc1.htm.

_____. 2002k. Vaccine Product Approval Process. Vaccine Fact Sheets. Accessed July 27, 2002.
Available at: www.cdc.gov/od/nvpo/fs_tableII_doc2.htm.

_____. 2002l. Vaccine price data complied by CDC. Emails from R. Ellington between July
and September 2002. (Available from IOM.)

_____. 2002m. Email from R. Ellington, July 26. (Available from IOM.)
_____. 2002n. Comments from D. O’Mara on December 1993 Abt Report Titled: Cost-Effec-

tiveness Study of Medicare Coverage of Influenza Vaccine, July. Unpublished. (Avail-
able from IOM.)

_____. 2003a. Email from A. Bhatt, June 20, 2003. (Available from IOM.)
_____. 2003b. Estimated Vaccination Coverage With Individual Vaccines and Selected Vaccination

Series by 24 Months of Age by Immunization Action Plan Area—U.S.A., National Immuniza-
tion Survey. Accessed April 16, 2003. Available at: http://www.cdc.gov/nip/coverage/
NIS/98-99/24months_urb.xls.

_____. 2003c. Email from A. Bhatt, April 4. (Available from IOM.)
_____. 2003d. CDC Vaccine Price List. Accessed April 1, 2003. Available at: http://

www.cdc.gov/nip/vfc/cdc_vac_price_list.htm.
_____. 2003e. Recommended Childhood Immunization Schedule, United States, 2002. Accessed

March 28, 2003. Available at: http://www.cdc.gov/nip/recs/child-schedule-
twopages.pdf.

_____. 2003f. Recommended Adult Immunization Schedule, 2002-2003. Accessed March 28, 2003.
Available at: http://www.cdc.gov/nip/recs/adult-schedule.

_____. 2003g. Email from A. Bhatt, July 10. (Available from IOM.)
_____. 2003h. Current Vaccine Delays and Shortages. Accessed March 28, 2003. Available at:

http://www.cdc.gov/nip/news/shortages/default.htm#Which.
Clarke, B. 2002. Presentation to Strengthening the Supply of Routinely Recommended Vaccines in

the US, the National Vaccine Advisory Committee, Washington, DC (February 11).
Cohen, J. 2002. U.S. Vaccine Supply Falls Seriously Short. Science 295:1998-2001.
Cohen, J.W., and P.J. Cunningham. 1995. Medicaid Physician Fee Levels and Children’s

Access to Care. Health Affairs 14(1):255-262.
Crawford, L. 2002. FDA’s Role in Maintaining the Supply of Childhood Vaccines.

Testimony Before the Committee on Governmental Affairs, United States Senate (June 12).
Darden, P., J. Taylor, and D. Brooks. 1999. Polio Immunization Practices of Pediatricians.

Paper Presented Before the Pediatric Academic Societies meeting, San Diego, Califor-
nia.

Davidson, A., P. Melinkovich, B. Beatty, V. Chandramouli, S. Hambridge, S. Phibbs, P. Braun,
C. LeBaron, and J. Steiner. 2003. Immunization Registry Accuracy: Improvement with
Progressive Clinical Application. American Journal of Preventive Medicine 24(3):276-280.

Davis, M., J. Zimmerman, R. Wheeler, and G. Freed. 2002. Childhood Vaccine Purchase
Costs in the Public Sector: Past Trends, Future Expectations. American Journal of Public
Health 92(12):1982-1986.

DeBrock, L., and H. Grabowski. 1985. Economic Aspects of Vaccine Innovation and Manu-
facturing. In: Vaccine Supply and Innovation. Institute of Medicine. Pp. 45-64. Washing-
ton, DC: National Academy Press.

Dickey L., and D. Petitti. 1992. Patient-Held Minirecord to Promote Adult Preventive Care.
Journal of Family Practice 34:457-463.

DiMasi, J., R. Hansen, and H. Grabowski, and L. Lasagna. 1991. Costs of Innovation in the
Pharmaceutical Industry. Journal of Health Economics 10(2):107-142.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


214 FINANCING VACCINES IN THE 21ST CENTURY

DiMasi, J., R. Hansen, and H. Grabowski. 2003. The Price of Innovation: New Estimates of
Drug Development Costs. Journal of Health Economics 22(2):325-330.

Ekwueme, D., P. Strebel, S. Hadler, M. Meltzer, J. Allen, and J. Livengood. 2000. Economic
Evaluation of the Use of Diphtheria, Tetanus, and Acellular Pertussis Vaccine (DTaP)
or Diphtheria, Tetanus, and Whole-Cell Pertussis Vaccine (DTwP) in the United States,
1997. Archives of Pediatric and Adolescent Medicine 154:797-803.

Ellis, R., and G. Douglas. 1994. Combination Vaccines. International Journal of Technology As-
sessment in Health Care 10(1):185-192.

Fairbrother, G., and A. Haidery. 2002. Vaccine Purchase and Distribution: Proposed Changes in
Vaccine Supply and Delivery Policies. Unpublished. (Available from IOM.)

Fairbrother, G., S. Friedman, K. Dumont, and K. Lobach. 1996. Markers for Primary Care:
Missed Opportunities to Immunize and Screen for Lead and Tuberculosis by Private
Physicians Serving Large Numbers of Inner-City Medicaid-Eligible Children. Pediatrics
97(6 Pt 1):785-790.

Fairbrother, G., S. Friedman, K. Hanson, and G. Butts. 1997. Effect of the Vaccines for Chil-
dren Program on Inner-City Neighborhood Physicians. Archives of Pediatric and Adoles-
cent Medicine 151(12):1229-1235.

Fairbrother, G., K. Hanson, S. Friedman, and G. Butts. 1999. The Impact of Physician Bo-
nuses, Enhanced Fees, and Feedback on Childhood Immunization Coverage Rates.
American Journal of Public Health 89(2):171-175.

Fairbrother, G., H. Kuttner, W. Miller, R. Hogan, H. McPhillips, K. Johnson, and E.
Alexander. 2000. Findings from Case Studies of State and Local Immunization Pro-
grams. American Journal of Preventive Medicine 19(3 Supplement):54-77.

Federal Funds Information for States. 2002. Growth in Federal Grants for Immunization, Issue
Brief 02-58. November 7, 2002.

Fee, E., and T. Brown. 2002. The Unfulfilled Promise of Public Health: Deja Vu All Over
Again. Health Affairs 21(6):31-43.

Feikema, S., R. Klevens, M. Washington, and L. Barker. 2000. Extraimmunization Among
U.S. Children. Journal of the American Medical Association 283(10):1311-1317.

Felton, H. 1957. Pertussis: Current Status of Prevention and Treatment. Pediatric Clinics of
North America 31:271-283.

Fielding, J., W. Cumberland, and L. Pettitt. 1994. Immunization Status of Children of Em-
ployers in a Large Corporation. Journal of the American Medical Association 271:525-530.

Fine, A. 2003. Diphtheria, Tetanus and Acellular Pertussis Vaccine (DTaP): A Case Study. Unpub-
lished. (Available from IOM.)

Finkelstein, A. 2003. Health Policy and Technological Change: Evidence from the Vaccine Industry.
Working Paper 9460. Cambridge, MA: National Bureau of Economic Research.

Fontanesi, J., M. DeGuire, M. Holcomb, and M. Sawyer. 2001. The Cost to Immunize During
Well-Child Visits. American Journal of Medical Quality 16(6):196-201.

Food and Drug Administration (FDA). 2003. Product Approval Letter to MedImmune Vaccines,
Inc., dated June 17, 2003. Accessed July 10, 2003. Available at: http://www.fda.gov/
cber/approvltr/inflmed061703L.htm.

_____. 2002. New Pediatric Combination Vaccine Approved. FDA Talk Paper. Accessed Decem-
ber 16, 2002. Available at: http://www.fda.gov/bbs/topics/ANSWERS/2002/
ANSO1181.html.

Foulkes, M., and S. Ellenberg. 2002. Vaccine Efficacy and Safety Evaluation. In: National Insti-
tutes of Health. The Jordan Report.

France, E. 2000. Vaccine Financing: The View of Managed Care. American Journal of Preven-
tive Medicine 19(3 Supplement):23-25.

Freed, G., and A. Cowan. 2002. State-Level Perspectives on Vaccine Purchase Financing. Decem-
ber 2002. Unpublished. (Available from IOM.)

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


REFERENCES 215

Freed, G., S. Clark, D. Pathman, R. Schectman, and J. Serling. 1999. Impact of North Caro-
lina’s Universal Vaccine Purchase Program by Children’s Insurance Status. Archives of
Pediatric and Adolescent Medicine 153:748-754.

Freed, G., S. Clark, and A. Cowan. 2000. State-Level Perspectives on Immunization Policies,
Practices, and Program Financing in the 1990s. American Journal of Preventive Medicine
19(3 Supplement):32-44.

Freed, G., M. Davis, M. Andreae, S. Bass, and H. Weinblatt. 2002a. Reimbursement for
Prevnar: A Modern-Day Version of Hercules and the Hydra. Pediatrics 110(2 Pt 1):399-
400.

Freed, G., M. Andreae, A. Cowan, and S. Katz. 2002b. The Process of Public Policy Formula-
tion: The Case of Thimerosal in Vaccines. Pediatrics 109(6):1153-1159.

Freeman, P., and A. Robbins. 1991. The Elusive Promise of Vaccines. The American Prospect
93.

Gabel, J., A. Sasso, and T. Rice. 2002. Consumer-Driven Health Plans: Are They More Than
Talk Now? Health Affairs 21(1):W395-W407.

Gangarosa, E., A. Galazka, C. Wolfe, L. Phillips, R. Gangarosa, E. Miller, and R. Chen. 1998.
Impact of Anti-Vaccine Movements on Pertussis Control: The Untold Story. The Lancet
351:356-361.

General Accounting Office. 1995. Reexamination of Program Goals and Implementation Needed to
Ensure Vaccination. Washington, DC: U.S. General Accounting Office.

_____. 2001. Health Centers and Rural Health Clinics: Payments Likely to Be Constrained Under
Medicaid’s New System. Washington, DC: U.S. General Accounting Office (June).

_____. 2002. Childhood Vaccines: Ensuring an Adequate Supply Poses Continuing Challenges. 2002.
Washington, DC: U.S. General Accounting Office.

GlaxoSmithKline. 2002. Letter to the U.S. General Accounting Office (April 30).
Glazner, J., J. Steiner, K. Haas, B. Renfrew, M. Deutchman, and S. Berman. 2001. Is Reim-

bursement for Childhood Immunizations Adequate? Evidence from Two Rural Areas
in Colorado. Public Health Reports 116(3):219-225.

Glode, M. 2001. Combination vaccines: Practical Considerations for Public Health and Pri-
vate Practice. Pediatric Infectious Disease Journal 20(11):S19-S22 (November).

Gold, M., L. Russel, J. Siegel, and M. Weinstein (eds.). 1996. Cost-Effectiveness in Health and
Medicine. Oxford: Oxford University Press.

Grabowski, H., and J. Vernon. 1997. The Search for New Vaccines: The Effects of the Vaccines for
Children Program. Washington, DC: AEI Press.

Grabowski, H., and J. Vernon. 2000. The distribution of Sales Revenue from Pharmaceutical
Innovation. PharmacoEconomics 18(Supplement 1):21-32.

Hay, J., and D. Zammit. 2002. Vaccine Policy Perspectives: Market Strategies. Unpublished.
(Available from IOM.)

Hirschler, B. 2002. Vaccine Renaissance Outpaces Sickly Drug Industry. Reuters News Ser-
vice, December 5, 2002.

Horne, P., K. Saarlas, and A. Hinman. 2000. Costs of Immunization Registries: Experiences
From the All Kids Count Projects. American Journal of Preventive Medicine 19(2):94-98.

Hughart, N., D. Strobino, E. Holt, B. Guyer, W. Hou, A. Huq, and A. Ross. 1999. The Relation
of Parent and Provider Characteristics to Vaccination Status of Children in Private Prac-
tices and Managed Care Organizations in Maryland. Medical Care 37(1):44-55.

Huse, D., H. Meissner, M. Lacey, and G. Oster. 1994. Childhood Vaccination Against
Chickenpox and Analysis of Benefits and Costs. Journal of Pediatrics 124:869-874.

Institute of Medicine. 1985. Vaccine Supply and Innovation. Washington, DC: National Acad-
emy Press.

_____. 1993. The Children’s Vaccine Initiative. Washington, DC: National Academy Press.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


216 FINANCING VACCINES IN THE 21ST CENTURY

_____. 1995. The Children’s Vaccine Initiative: Continuing Activities. Washington, DC: National
Academy Press.

_____. 2000a. Calling the Shots. Washington, DC: National Academy Press.
_____. 2000b. Vaccines for the 21st Century: A Tool for Decisionmaking. Washington, DC:

National Academy Press.
_____. 2001. Council of the Institute of Medicine Statement on Vaccine Development. Washington,

DC (November 5).
_____. 2002a. Setting the Course: Part 1-Summary of the Chicago Workshop. Washington, DC:

National Academy Press.
_____. 2002b. Setting the Course: Part 2-Summary of the Austin Workshop. Washington, DC:

National Academy Press.
_____. 2002c. Health Insurance Is a Family Matter. Washington, DC: The National Academies

Press.
_____. 2002d. Fostering Rapid Advances in Health Care. Washington, DC: The National Acad-

emies Press.
_____. 2002e. Protecting Our Forces: Improving Vaccine Acquisition and Availability in the U.S.

Military. Washington, DC: The National Academies Press.
_____. 2003a. Setting the Course: Part 3-Summary of the Los Angeles Workshop. Washington, DC:

The National Academies Press.
_____. 2003b. The Future of the Public’s Health in the 21st Century. Washington, DC: The Na-

tional Academies Press.
Ives, D., J. Lave, N. Traven, and L. Kuller. 1994. Impact of Medicare Reimbursement on

Influenza Vaccination Rates in the Elderly. Preventive Medicine 23(2):134-141.
Jacobs, R., and A. Meyerhoff. 2001. Comparative Cost Effectiveness of Varicella, Hepatitis A,

and Pneumococcal Conjugate Vaccines. Preventive Medicine 33:639-645.
Johnson, A. 2002. Presentation to the Working Group on Cell Culture-Based Influenza Vaccines

(August 14).
Johnson, K., A. Sardell, and B. Richards. 2000. Federal Immunization Policy and Funding: A

History of Responding to Crises. American Journal of Preventive Medicine 19(3S):99-112.
Kaiser Family Foundation and Health Research and Educational Trust [KFF–HRET]. 2002.

Employer Health Benefits. 2002 Annual Survey. Washington, DC.
Kelly, D., B. Barnow, W.Gold, and L. Aron, 1993. An Analysis of the Federal and State Roles in

the Immunization of Preschool Children. Washington, DC: Lewin–VHI (January 18).
Kremer, M. 1998. Patent Buyouts: A Mechanism for Encouraging Innovation. Quarterly Jour-

nal of Economics 113(4):1137-1167.
_____. 2000a. Creating Markets for New Vaccines. Part II: Design Issues. Working Paper 7716.

Cambridge, MA: National Bureau of Economic Research.
_____. 2000b. Creating Markets for New Vaccines. Part I: Rationale. Working Paper 7716. Cam-

bridge, MA: National Bureau of Economic Research.
Ladd, H., and J. Hansen (eds.). 1999. Making Money Matter: Financing America’s Schools. Wash-

ington, DC: National Academy Press.
Laffont, J. 1994. The New Economics of Regulation Ten Years After. Econometrica 623:507-

537.
Lane, K. 2002. Presentation to Strengthening the Supply of Routinely Recommended Vaccines in

the US, the National Vaccine Advisory Committee, Washington, DC (February 11).
Le, C. 2001. Combination Vaccines; Choices or Chaos? A Practitioners Perspective. Clinical

Infectious Diseases 33(Supplement 4):S367-S371.
LeBaron, C., L. Rodewald, and S. Humiston. 1999. How Much Time Is Spent on Well-Child

Care and Vaccinations?” Archives of Pediatric and Adolescent Medicine 153:1154-1159.
Lett, S. 2002. Presentation to the Work Group on Public Health Options for Implementing Vaccine

Recommendations Town Hall Meeting, Boston, April 18, 2002.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


REFERENCES 217

Lichtenberg, F. 2002. Trends in Vaccine Prices, 1992-2002. Unpublished. (Available from IOM.)
Lieu, T., S. Cochi, S. Black, E. Halloran, H. Shinefield, S. Holmes, M. Wharton, and E. Wash-

ington. 1994a. Cost-Effectiveness of a Routine Varicella Vaccination Program for US
Children. Journal of the American Medical Association 271:375-381.

Lieu, T., M. Smith, P. Newacheck, D. Langthorn, P. Venkatesh, and R. Herradora. 1994b.
Health Insurance and Preventive Care Sources of Children at Public Immunization
Clinics. Pediatrics 93(3):373-378.

Lieu, T., G. Ray, S. Black, J. Butler. J. Klein, R. Breiman, M. Miller, and H. Shinefield. 2000a.
Projected Cost-Effectiveness of Pneumococcal Conjugate Vaccination of Healthy In-
fants and Young Children. Journal of the American Medical Association 283:1460-1468.

Lieu, T., S. Black, G. Ray, K. Martin, H. Shinefield, and B. Weniger. 2000b. The Hidden Costs
of Infant Vaccination. Vaccine 19(1):33-41.

Luman, E., M. McCauley, S. Stokley, S. Chu, and L. Pickering. 2002. Timeliness of Childhood
Vaccinations. Pediatrics 110(5):935-939.

Lumpkin, J., and M. Richards. 2002. Transforming the Public Health Information Infrastruc-
ture. Health Affairs 21(6):45-56.

Lurie, N., W. Manning, C. Peterson, G. Goldberg, C. Phelps, and L. Lillard. 1987. Preventive
Care: Do We Practice What We Preach? American Journal of Public Health 77(7):801-804.

Marketletter. 2002. Double-digit Growth Rates Elude Most Blockbuster Firms, Says
Datamonitor. Marketletter (May 27).

Marks, J., T. Halpin, J. Irvin, D. Johnson, and J. Keller. 1979. Risk Factors Associated with
Failure to Receive Vaccinations. Pediatrics 64(3):304-309.

Mason, D. 2002. An Update on DTaP, MMR, PCV-7, Varicella, and Other Vaccines for the U.S.
Market. Presentation to the National Vaccine Advisory Committee Meeting of October
8.

McGuire, T. 2003. Setting Prices for New Vaccines (In Advance). Unpublished. (Available
through IOM.)

Mercer Management Consulting. 2002. Lessons Learned: New Procurement Strategies for Vac-
cines: Final Report to the GAVI Board.

_____. 1995. Report on the United States Vaccine Industry. Report to the Department of Health
and Human Services.

Merck. 2002. Merck’s Response to the IOM Committee. (Email from Maggie Keane, December
6).

Meyer, J., and E. Waldman. 2002. Under-Insured for Vaccines. Magnitude, Causes, and Conse-
quences. Washington, DC: New Directions for Policy.

Meyerhoff, A., B. Weniger, and R. Jacobs. 2001. Economic Value to Parents of Reducing the
Pain and Emotional Distress of Childhood Vaccine Injections. Pediatric Infectious Disease
Journal 20(11 Suppl):S57-S62.

Miller, H. 2002. An Indefensible Epidemic. The Wall Street Journal (19 August).
Miller, M., and A. Hinman. 1999. Cost-Benefit and Cost-Effectiveness Analysis of Vaccine

Policy. In: Plotkin, S., and W. Orenstein (eds.). Vaccines. London: W.B. Saunders.
Mowery, D., and V. Mitchell. 1995. Improving the Reliability of the U.S. Vaccine Supply: An

Evaluation of Alternatives. Journal of Health Politics, Policy and Law 20(4):973-1000.
Nace, N., C. Larson, T. Lester, and J. Kosinski. 1999. Perceived Barriers to Childhood Immu-

nization: A Physician and Parent Survey in a Southeastern Urban/Rural Community.
Tennessee Medicine 92(7):265-268.

National Association of County and City Health Officials (NACCHO). 2003. LPHA Infra-
structure: A Chartbook. Accessed March 29, 2003. Available at: http://www.naccho.org/
files/documents/chartbook_programs18-48.pdf.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


218 FINANCING VACCINES IN THE 21ST CENTURY

National Center for Health Statistics (NCHS). 2000. Percentage of Persons Aged >18 Years
Who Reported Receiving Influenza or Pneumococcal Vaccine or Tetanus Toxoid, By
Age and Selected Characteristics–National Health Interview Survey, United States,
1999. Unpublished. (Available through IOM.)

National Health Policy Forum. 2001. The Disappearing State Surpluses: How Come, How Long,
and How Will They Affect Social Service Programs. Issue Brief No. 769. Washington, DC.

National Institutes of Health (NIH). 2002. Improved Pertussis Vaccines: Enhancing Protection.
Stories of Discovery. Accessed June 6, 2002. Available at: www.niaid.nih.gov/publica-
tions/discovery/pertus.html.

National Vaccine Advisory Committee (NVAC). 1999. Development of Community- and State-
Based Immunization Registries, January 12, 1999.

_____. 2003. Strengthening the Supply of Routinely Recommended Vaccines in the United States: A
Report of the National Vaccine Advisory Committee (January).

Nexoe, J., Kragstrup, J., and T. Ronne. 1997. The Impact of Postal Invitations and User Fee on
Influenza Vaccination Rates Among the Elderly: A Randomized Controlled Trial in
General Practice. Scandinavian Journal of Primary Health Care 15:109-112.

Noble, G., R. Bernier, E. Esber, C. Hardegree, A. Hinman, D. Klein, and A. Saah. 1987. Acellu-
lar and Whole-Cell Pertussis Vaccines in Japan: Report of a Visit by US Scientists. Jour-
nal of the American Medical Association 257(10):1351-1356.

Ohmit S., A. Furumoto–Dawson, A. Monto, and N. Fasano. 1995. Influenza Vaccine Use
among an Elderly Population in a Community Intervention. American Journal of Preven-
tive Medicine 11(4):271-276.

Oram R., R. Daum, J. Seal, and D. Lauderdale, 2001. Impact of Recommendations to Sus-
pend the Birth Dose of Hepatitis B Virus Vaccine. Journal of the American Medical Asso-
ciation 285(14):1874-1879.

Orenstein, W. 2002a. Protecting Our Kids: What is Causing the Current Shortage in Childhood
Vaccines? Testimony to the Senate Committee on Governmental Affairs (June 6).

_____. 2002b. Vaccine Supply-CDC Concerns. Presentation to Strengthening the Supply of Rou-
tinely Recommended Vaccines in the US, the National Vaccine Advisory Committee, Wash-
ington, DC, February 11, 2002.

Orenstein, W., A. Hinman, and L. Rodewald. 1999. Public Health Considerations-United
States. In: Plotkin, S., and W. Orenstein (eds.). Vaccines. London: W.B. Saunders.

Ortega, A., D. Stewart, S. Dowshen, and S. Katz. 2000. The Impact of a Pediatric Medical
Home on Immunization Coverage. Clinical Pediatrics 39(2):89-96.

Pauly, M., and B. Cleff. 1995. The Economics of Vaccine Policy: An Overview of the Issues.
In: Supplying Vaccines: An Economic Analysis of Critical Issues. Pauly, M., C. Robinson, S.
Sepe, M. Sing, and M. Willian (eds.). London: IOS Press.

Pellissier, J., P. Coplan, L. Jackson, and J. May. 2000. The Effect of Additional Shots on the
Vaccine Administration Process: Results of a Time-Motion Study in 2 Settings. Ameri-
can Journal of Managed Care 6(9):1038-1044.

Pisano, W. 2002. Strengthening the Supply of Routinely Recommended Vaccines in the US. Pre-
sentation to the National Vaccine Advisory Committee (February 11-12).

Pleis, J., and J. Gentleman. 2002. Using the National Health Interview Survey: Time Trends
in Influenza Vaccination Among Targeted Adults. Effective Clinical Practice
5(3 Suppl):E3.

Preblud, S., W. Orenstein, J. Koplin, K. Bart, and A. Hinman. 1986. A Benefit-Cost Analysis
of a Childhood Varicella Vaccination Programme. Postgraduate Medicine Journal 61:17-
22.

Rappuoli, R., H. Miller, and S. Faldow. 2002. The Intangible Value of Vaccination. Science
297:937-939.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


REFERENCES 219

Rask, K., K. Wells, S. Kohler, C. Rust, and C. Cangialose. 2000. The Cost to Providers of
Participating in an Immunization Registry. American Journal of Preventive Medicine
19(2):99-103.

Robinson, J. 2002. Renewed Emphasis on Consumer Cost Sharing on Health Insurance Ben-
efit Design. Health Affairs 21(3):W139-W154.

Rodewald L., P. Szilagyi, J. Holl, L. Shone, J. Zwanziger, and R. Raubertas. 1997. Health
Insurance for Low-Income Working Families. Effect on the Provision of Immunizations
to Preschool-Age Children. Archives of Pediatric and Adolescent Medicine 151(8):798-803.

Rogerson, W. 1994. Economic Incentives and the Defense Procurement Process. Journal of
Economic Perspectives 8(4):65-90.

Ruch-Ross, H., and K. O’Connor. 1994. Immunization Referral Practices of Pediatricians in
the United States. Pediatrics 94(4 Pt 1):508-513.

Santoli, J., P. Szilagyi, and L. Rodewald. 1998. Barriers to Immunization and Missed Oppor-
tunities. Pediatric Annals 27(6):366-374.

Satterthwaite, P. 1997. A Randomized Intervention Study to Examine the Effect on Immuni-
zation Coverage of Making Influenza Vaccine Available at No Cost. New Zealand Medi-
cal Journal 110(1038):58-60.

Scherer, F. 2001. The Link Between Gross Profitability and Pharmaceutical R&D Spending.
Health Affairs September/October:216–220.

Schulte, J., G. Bown, M. Zetzman, B. Schwartz, H. Green, C. Haley, and R. Anderson. 1991.
Changing Immunization Referral Patterns Among Pediatricians, Dallas County, Texas,
1988. Pediatrics 87(2):204-207.

Schultz, J. 2003. Success of Vaccine Offers Promise of Cervical Cancer Prevention. Journal of
the National Cancer Institute 95(2):102-104.

Schwartz, B., and W. Orenstein. 2001. Vaccination Policies and Programs: The Federal
Government’s Role in Making the System Work. Primary Care 28(4):697-711.

Shalala, D. 1993. Testimony to the Joint Hearing Before the Senate Committee on Labor and Human
Resources and the House Subcommittee on Health and the Environment of the Committee on
Energy and Commerce (April 21).

Sing, M., and M. Willian. 1996. Supplying Vaccines: An Overview of the Market and Regu-
latory Context. In: Pauly, M., C. Robinson, S. Sepe, M. Sing, and M. Willian (eds.).
Supplying Vaccines: An Economic Analysis of Critical Issues. London: IOS Press.

SmithKline Beecham. 2000. Development of DTaP-based Hib conjugate combination vaccines:
SmithKline Beecham presentation to Vaccines and Related Biological Products Advisory Com-
mittee, CBER, FDA (January 27).

St. Peter, R., P. Newacheck, and N. Halfon. 1992. Access to Care for Poor Children: Separate
and Unequal? Journal of the American Medical Association 267:2760-2764.

Stille, C., and J. Christison-Lagay. 2000. Determining Immunization Rates for Inner-City
Infants: Statewide Registry Data vs. Medical Record Review. American Journal of Public
Health 90(10):1613-1615.

Stokely, S., L. Rodewald, and E. Maes. 2001. The Impact of Record Scattering on the Mea-
surement of Immunization Coverage. Pediatrics 107(1):91-96.

Swartz, K. 2003. How Insurance Companies and Health Plans Are Planning for New Vaccines.
Unpublished. (Available from IOM.)

Szilagyi, P., and L. Rodewald. 1996. Missed Opportunities for Immunizations: A Review of
the Evidence. Journal of Public Health Management Practice 2(1):18-25.

Szilagyi, P., S. Huniston, L. Shone, M. Kolasa, and L. Rodewald. 2000a. Decline in Physician
Referrals to Health Department Clinics for Immunizations: The Role of Vaccine Financ-
ing. American Journal of Preventive Medicine 18(4):318-324.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


220 FINANCING VACCINES IN THE 21ST CENTURY

Szilagyi, P., S. Humiston, L. Shone, R. Barth, M. Kolasa, and L. Rodewald. 2000b. Impact of
Vaccine Financing on Vaccinations Delivered by Health Department Clinics. American
Journal of Public Health 90(5):739-745.

Tatande, M., V. Dietz, M. Lewin, and E. Zell. 1996. Health Care Characteristics and Their
Association with the Vaccination Status of Children. Archives of Pediatric and Adolescent
Medicine 150(Supple 4):abstract 161.

Taylor, J., P. Darden, E. Slora, C. Hasemeier, L. Asmussen, and R. Wasserman. 1997. The
Influence of Provider Behavior, Parental Characteristics, and a Public Policy Initiative
on the Immunization Status of Children Followed by Private Pediatricians: A Study
from Pediatric Research in Office Settings. Pediatrics 99(2):209-215.

Thompson, W., D. Shay, E. Weintraub, L. Brammer, N. Cox, L. Anderson, and K. Fukuda.
2003. Mortality Associated with Influenza and Respiratory Syncytial Virus in the United
States. Journal of the American Medical Association 289(2):179-186.

Tufts Center for the Study of Drug Development. 2001. Tufts Center for the Study of Drug
Development Pegs Cost of a New Prescription Medicine at $802 Million. Press Release
(November 30).

UnitedHealthcare. 2002. UnitedHealthcare. Letter from C. Lund to G. Martens, State of Con-
necticut (July 2).

U.S. Census Bureau. 2002. Health Insurance Coverage: 2001. Current Population Reports.
Washington, DC: U.S. Census Bureau (September).

U.S. Department of Health and Human Services. 2000. Healthy People 2010. Washington, DC.
_____. 2003. President to Propose Improvements in Childhood Vaccine Programs. Press Release

(January 25).
Wendland-Bowyer, W., and E. Askari. 2002. Vaccine Rule Could Hurt Kids: Public Health

Agencies Can Turn Away the Insured. Detroit Free Press (July 1).
Wood, D. 2003. Estimating Need for Publicly Purchased Vaccine for Adults and Children. Unpub-

lished. (Available from IOM.)
Wood, D., and N. Halfon. 1996. The Impact of the Vaccine for Children’s Program on Child

Immunization Delivery. A Policy Analysis. Archives of Pediatric and Adolescent Medicine
150(6):577-581.

Wyeth Pharmaceuticals. 2002. Wyeth Ceases Production of Its Injectable Influenza Vaccine
and Pneumococcal Polysaccharide Vaccine. Press Release (November 19, 2002).

Zhou, F., K. Bisgard, H. Yusuf, R. Deuson, S. Bath, and T. Murphy. 2002. Impact of Universal
Haemophilus influenzae Type b Vaccination Starting at 2 Months of Age in the United
States: An Economic Analysis. Pediatrics 110(4):653-661 (October).

Zhou, F., S. Reef, M. Massoudi, M. Papania, H. Yusuf, B. Bardenheier, L. Zimmerman, and
M. McCauley. In press. An Economic Analysis of the Current Universal 2-Dose MMR
Vaccination Program in the United States.

Zimmerman, R., A. Medsger, E. Ricci, M. Raymund, T. Mieczkowski, and S. Grufferman.
1997. Impact of Free Vaccine and Insurance Status on Physician Referral of Children to
Public Vaccine Clinics. Journal of the American Medical Association 278(12):996-1000.

Zimmerman, R., T. Mieczkowski, and M. Michel. 1999. Are Vaccination Rates Higher If Pro-
viders Receive Free Vaccines and Follow Contraindication Guidelines? Family Medicine
31(5):317-323.

Zimmerman, R., S. Van Cleve, A. Medsger, R. Mahlon, and J. Ball. 2000. Does the Vaccines
for Children Program Influence Pediatric Nurse Practitioner Referral of Disadvantaged
Children to Public Vaccine Clinics? Maternal and Child Health Journal 4(1):53-58.

Zimmerman, R., T. Mieczkowski, H. Mainzer, A. Medsger, R. Mahlon, J. Ball, and I. Jewell.
2001. Effect of the Vaccines for Children Program on Physician Referral of Children to
Public Vaccine Clinics: A Pre–Post Comparison. Pediatrics 108(2):297-304.

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


221

Glossary

Advisory Committee on Immunization Practices (ACIP). A 15-member
expert advisory body appointed by the Secretary of the U.S. Department
of Health and Human Services (DHHS) to advise the Secretary and the
Centers for Disease Control and Prevention (CDC) on prevention of vac-
cine-preventable diseases. ACIP recommends vaccines for use by the gen-
eral population or targeted groups and recommends vaccines for inclu-
sion in the Vaccines for Children (VFC) entitlement program.

Antigen. Any foreign substance in the body that triggers an immune re-
sponse. A vaccine is made up of one or more antigens that trigger the
body’s immunity to the intended disease.

Block grant. A block grant is a federal program financing mechanism by
which programmatic funds are distributed to the states, which then have
considerable leeway in how they use the funds to achieve the program-
matic goals. Examples of block grant programs are the Temporary Assis-
tance for Needy Families and Maternal and Child Health grant programs.

Combination vaccine. Two or more vaccines administered in a single in-
jection; DTaP is an example.

Community health center (CHC). CHCs are nonprofit health clinics that
provide primary medical care to underserved populations. They include
health centers that do and do not receive Section 330 grants from the
Bureau of Primary Health Care. In 1992, an alternative term—federally
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qualified health center (FQHC)—was introduced to denote CHCs eligible
to receive Medicare payment.

Concentration. The market shares of the largest firms indicate the con-
centration of the industry. Indicators of concentration include the cumu-
lative four-firm and eight-firm market shares, as well as the Herfindahl
Index, which is calculated as the sum of the squared market shares of all
of the individual firms.

Copayment. A fixed amount of money paid by an insurance beneficiary
at the time of service. Typically ranging from $5 to $25, this form of pa-
tient cost sharing is designed to provide an incentive for the patient to
utilize health resources wisely.

Cost sharing. A health insurance provision that requires the insured indi-
vidual to pay some portion of medical expenses through three usual meth-
ods—copayments, coinsurance, and deductibles.

Coverage. In the public health literature, usually refers to the rate of im-
munization of a population; in the economic and health policy literature,
usually means enrollment in a health insurance plan. To avoid confusion,
the term is used exclusively in this report to mean insurance coverage.

Crowd-out. The tendency of public programs to absorb some proportion
of individuals or entities that would otherwise participate in private mar-
kets. In health insurance markets, the term commonly refers to the phe-
nomenon whereby privately insured individuals or companies drop pri-
vate health insurance coverage and take advantage of a public program.

Current Good Manufacturing Practices. FDA standards for vaccine
manufacturing processes and facilities; must be met before and during
production of vaccines.

Deductible. A preset amount below which insurance policies typically do
not pay for expenses. Once the deductible has been satisfied, all other
expenses are paid according to the terms of the policy.

Defined contribution plan. Also known as a consumer-driven health
plan, a group health insurance program that provides employees with
health spending accounts with which they can purchase a high-deduct-
ible insurance policy; pay for cost sharing; and purchase extended ben-
efits, such as a fitness center membership. Once all the money in the ac-
count has been used, employees must pay for any copayments and other
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noncatastrophic care out of pocket. It is called a defined contribution plan
because the employer contributes a predefined amount; the benefits re-
ceived by the employee vary according to his or her medical experience
and personal choices. The typical employee benefit plan, in contrast, is a
defined benefit policy because the benefits that can be received by the
employee are defined, and the amount paid by the employer varies ac-
cording to the employee’s utilization of medical services.

DTP/DTaP. A combination vaccine that immunizes against diptheria, a
respiratory disease; tetanus, a disease of the nervous system contracted
from the environment; and pertussis, also known as whooping cough. All
three can be fatal. DTaP includes the newer “acelullar” version of the per-
tussis antigen, which does not contain whole cells.

Eligibility. Criteria that establish whether an individual is qualified to
participate in a particular program. For example, federally defined eligi-
bility for participation in the VFC program requires that an individual be
between the ages of 0 and 18 and fall into one of the following categories:
Medicaid-eligible, uninsured, Native American, Alaskan Native, or
underinsured and receiving vaccination at an FQHC.

ERISA. The Employee Retirement Income Security Act, a federal law
passed in 1974 that established standards, reporting, and disclosure re-
quirements for employer-funded pension and health benefit programs.
By preempting state law, self-funded health benefit programs are ex-
empted from state insurance regulation.

Externality, positive consumption, or spillover effect. When a consump-
tion of a product by one person benefits others, the benefit to others is a
positive consumption externality or spillover effect. For example, the
measles vaccine protects not just the individual being immunized but the
community at large by establishing herd immunity.

Federally qualified health center (FQHC). A community health center
that is eligible to receive Medicare payment.

Fee, administration. The payment or fee to a clinician or provider organi-
zation for the administration of a vaccine, exclusive of the reimbursement
for the cost of the vaccine itself.

Fragmentation. A term used throughout this report to refer broadly to
adverse consequences of multiple funding sources and multiple provid-
ers for immunization. Such consequences include difficulties in determin-
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ing patient eligibility because of multiple funding programs, increases in
referrals from the private to the public sector, and scattering of medical
records among multiple providers.

Health maintenance organization (HMO). An entity that provides both
insurance and medical services to members, who pay a fixed premium in
advance without regard to the actual services used. Members must use
selected providers that are affiliated with the HMO or pay extra and must
abide by certain restrictions in their utilization of services.

Health plan/health insurance plan. In this report, both terms refer to
health insurance companies and the specified services provided to insured
individuals under the terms of the plan. In this context, “health plan”
does not imply an HMO or other type of managed care.

Herd immunity. Immunity among a large percentage of a population,
which protects even those not immunized by interrupting the transmis-
sion of disease.

Hib. Haemophilus influenzae type B, a bacterial disease that is responsible
for meningitits, pneumonia, and other diseases. Also denotes the vaccine
that protects against it.

Hepatitis A. A serious viral infection. Hep A is often used to indicate the
vaccine that protects against it.

Hepatitis B. A dangerous viral disease that affects the liver. Hep B and
HBV are often used to indicate the vaccine that protects against it.

Immunization. The process by which a person or animal becomes pro-
tected by a vaccine against a disease. Interchangeable with “vaccination”
or “inoculation.”

Influenza. A seasonal, respiratory virus commonly known as the flu.

IPV. Inactivated poliovirus vaccine (see poliomyelitis).

Market power. The ability of an entity to negotiate more favorable prices
or other terms based on its large percentage share of a market. Monopo-
lies and monopsonies have the maximum market power over their re-
spective product and input markets. Market power is correlated with the
degree of industry concentration (see definition above).
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Meningococcal vaccine. A vaccine that protects against neisseria
meningitidis, a bacterial infection that is the leading cause of bacterial men-
ingitis and sepsis in children and young adults. The disease is fatal for
about 10 percent of those who contract it.

MMR. A combination vaccine that immunizes against measles, a serious
respiratory virus; mumps, a viral disease that that can cause deafness;
and rubella, a mild rash with sometimes serious complications, also
known as German measles.

Monopsony. A market characterized by a single buyer. A monopsonistic
market behaves like a monopsony by virtue of having a very dominant
buyer.

National immunization system. The constellation of private and public
programs, services, providers, and public health activities that finance,
deliver, promote, and monitor immunization services and outcomes.

National Vaccine Advisory Committee. An advisory group that makes
recommendations to the National Vaccine Program Office (see below) re-
garding national immunization policy and strategies.

National Vaccine Program Office. The office within DHHS that is re-
sponsible for coordinating national immunization efforts across multiple
agencies.

OPV. Oral poliovirus vaccine (see poliomyelitis).

Out-of-pocket expenses. In health insurance, medical or related expenses
that must be paid by the patient under the terms of the insurance contract.
Includes copayments (or copays), coinsurance, and deductibles. Also
known as cost sharing (see definition above).

Pneumococcal conjugate vaccine (PCV-7). Vaccine that protects against
streptococcus pneumoniae bacteria, a leading cause of severe respiratory and
ear infections in children. A conjugate vaccine joins together two com-
pounds, usually a protein and a polysaccharide, to enhance a vaccine’s
potency. Also, this vaccine is 7 valent, meaning that it contains antigens
from seven different disease-causing agents.

Pneumococcal polysaccharide vaccine (PPV). Vaccine, primarily for
adults, that protects against streptococcus pneumoniae bacteria, a leading
cause of pneumonia, bacteremia, and meningitis. A polysaccharide is a
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vaccine containing multiple chains of sugars that resemble the surface of
the bacteria.

Poliomyelitis (also polio). An infectious viral disease that attacks the ner-
vous system and can cause paralysis and death. OPV is the oral poliovirus
vaccine that protects against the disease; IPV is the currently recom-
mended, inactivated (or killed organism) version.

Preferred provider organization (PPO). An insurance entity through
which members receive services from a network of providers at one cost-
sharing level, or from non-network providers at a higher level of cost shar-
ing. It is generally less restrictive than an HMO.

Provider. In this report, refers to both a medical professional and an insti-
tution engaged in patient care, such as a physician, a nurse, a hospital, or
a clinic.

Public good. A product whose benefits may be provided to all people at
no greater cost than that to provide it to one person. The benefits of the
product are indivisible, and people cannot be excluded from using it. For
example, national defense is considered a public good because it benefits
everyone and can exclude no one. In this way, a public good contrasts
with a private good, such as bread, which if consumed by one person
cannot be consumed by another.

Public health clinic. In this report, denotes any publicly funded medical
clinic, including community health centers, rural health centers, local
health department clinics, and federally qualified health centers.

Recommended vaccine. A vaccine that has been recommended by ACIP
for universal use or use among target populations based on the vaccine’s
efficacy, safety, and indications. Recommended vaccines are listed on
CDC’s childhood or adult vaccine schedule.

Schedule, immunization or vaccine. See recommended vaccines.

Section 317. Section 317 of the Public Health Services Act, enacted in 1963,
established a national program of funding to states for the purchase of
vaccines and for investments in immunization infrastructure.

Societal benefit. The total benefits of a vaccine, including both the private
benefits to the person receiving it and the public benefits to others. Using
this approach, a monetary value is assigned to all benefits associated with

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


GLOSSARY 227

a new vaccine that can be determined and measured (for example, future
medical costs that are averted, as well as additional life-years and en-
hanced quality of life). The sum of these values represents the vaccine’s
societal benefit. This calculation involves certain technical challenges and
requires a consistent methodology and set of assumptions for all vaccines.

Spillover effect. See externality.

Tetanus. An often fatal bacterial infection transmitted through open
wounds. Tetanus toxoid (TT) is the vaccine that protects against tetanus.
Tetanus toxoid is commonly combined with other antigens to create com-
bination vaccine products, pediatric DT or adult Td (tetanus-diphtheria)
and DTaP (diphtheria-tetanus-acellular pertussis).

Thimerosal. An ethyl mercury-containing preservative used in vaccines
that enabled multiple vaccinations from a single vial. Recently, the FDA
required the removal of thimerosal from all recommended vaccines.

Universal purchase. Refers to government purchasing of all vaccines for
all or most of the population, regardless of private insurance coverage.
Some states currently have universal purchase programs.

Vaccination. The process by which a person or animal becomes protected
by a vaccine against a disease. Interchangeable with “immunization” or
“inoculation.”

Vaccine Adverse Events Reporting System (VAERS). A system for track-
ing data on adverse side effects from vaccination.

Vaccine Injury Compensation Program (VICP). A program established
by the National Vaccine Injury Compensation Act to provide assistance to
those suffering serious adverse events as a result of routine vaccination.
Designed to protect vaccine companies from product liability lawsuits
from rare events.

Vaccine pipeline. The collection of vaccines in various stages of active
research and development that are considered likely candidates to become
available in the foreseeable future.

Vaccine schedule. A table identifying vaccines, their doses, and the tim-
ing of their administration as recommended by ACIP.
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Vaccines for Children (VFC) Program. Enacted in 1993 and implemented
in 1994. VFC is a federal entitlement program that provides recommended
childhood vaccines to children between the ages of 0 and 18 in the follow-
ing categories: Medicaid-eligible, uninsured, Native American, Alaska
Native, or receiving vaccination at a federally qualified health center.

Varicella. Chickenpox, a viral infection causing red blotches on the skin.
Also, the vaccine that protects against it.
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Appendix A

Recommended Vaccine Schedules
(Childhood and Adult)

This appendix includes reprints of the CDC recommended immuni-
zation schedule for children, adults, and adults with medical conditions.
The figures have been reprinted from the following sources:

• Figure A-1:  Recommended Adult Immunization Schedule, United
States, 2002–2003.

Source:  www.cdc.gov/mmwr/preview/mmwrhtml/mm5140a5. htm.
• Figure A-2:  Recommended Immunizations for Adults with Medi-

cal Conditions, United States, 2002-2003.
Source:  www.cdc..gov/mmwr/preview/mmwrhtml/mm5140a5.htm.
• Figure A-3:  Recommended Childhood Immunization Schedule,

United States, 2002.
Source:  www.cdc.gov/nip/recs/child-schedule.htm.
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Appendix C

Survey of State
Vaccine Finance Practices

In 2001, the IOM Committee on the Evaluation of Vaccine Purchase
Financing in the United States commissioned a survey from Dr. Gary
Freed and his colleagues at the Division of General Pediatrics, University
of Michigan. The purpose of this survey was to describe how state health
departments finance, purchase, and distribute vaccines; address vaccine
shortages; regulate immunization insurance benefits; and allocate scarce
resources among vaccine purchase, delivery, and infrastructure invest-
ment. This survey was a follow-up to a prior survey of state immuniza-
tion program practices regarding the scope, structure, financing, and op-
eration of state immunization efforts, conducted by Dr. Freed for an earlier
IOM committee (Freed et al., 2000).

The University of Michigan team contacted immunization program
managers and project directors of the 50 states and the District of Colum-
bia. Interviews were conducted via telephone and mail during the sum-
mer of 2002 and were completed by 48 states. The CDC National Immuni-
zation Program provided the names of immunization program managers
and project directors in each state, and the IOM sent each a cover letter
explaining the nature of the survey interview. CDC also provided state-
level background information and documentation, such as copies of grant
awards and site visit data. Topics addressed in the interviews included
the following:

• Breakdown of funds from VFC, Section 317, state, and any other
resources used for vaccine purchase overall
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• Changes to the current system of vaccine financing or any new vac-
cine financing strategies

• Estimates of annual needs for public-sector purchase each year for
the child, adolescent, and adult populations

• Adequacy of VFC funding
• Process by which vaccines are ordered from the federal contract
• Purchases of vaccines outside the federal contract
• Distribution to providers and provider choice for publicly pur-

chased vaccines
• Stockpiles and shortages

The report on the survey, State-Level Perspectives on Vaccine Purchase
Financing, is available through the IOM’s public record file.
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Appendix D

Overview of Commissioned Papers

The IOM committee commissioned eight background papers as part
of the collection of evidence to support this study. The commissioned pa-
pers are briefly described below.

1. Trends In Vaccine Prices, 1992–2002. Provides a quantitative analy-
sis of vaccine trends using two different data sources, and analyzes the
impact of market structure variables on these trends.

Frank Lichtenberg, Graduate School of Business, Columbia Univer-
sity

2. An Overview of the Market for Vaccines in the United States. Presents a
comprehensive industrial organization analysis of the market for vaccines
in the United States, with a focus on production and licensing processes
and the mixed public–private market for vaccines.

Richard Arnould and Larry DeBrock, Department of Economics,
University of Illinois at Urbana-Champaign

3. How Insurance Companies and Health Plans Are Planning for New Vac-
cines. Through interviews with health plans and state officials, considers
how private and public insurance plans make decisions about insurance
benefits for vaccine products and provider fees, with a focus on future
strategies in light of rising vaccine costs.

Kathy Swartz, School of Public Health, Harvard University
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4. Vaccine Purchase and Distribution: Proposed Changes in Vaccine Supply
and Delivery Policies. Based on a series of interviews with key policy mak-
ers, reviews proposals made by industry, government, medical profes-
sional organizations, and other stakeholders to fix the current system
through a wide range of proposed reforms.

Gerry Fairbrother and Arfana Haidery, New York Academy of Medi-
cine

5. Setting Prices for New Vaccines (in Advance). Presents an economic
model for calculating a price for future vaccines in advance as a way to
stimulate investment in vaccine development and determine an accept-
able price in the absence of a functioning market.

Thomas McGuire, Department of Health Care Policy, Harvard Medi-
cal School

6. Vaccine Policy Perspectives: Market Strategies. Considers a wide array
of strategic options for improving the financing of vaccines through mar-
ket-based approaches such as price incentives, a voucher system to dis-
tribute vaccines, and reduced barriers to global competition in the United
States.

Joel Hay and Danielle Zammit, Department of Economics, University
of Southern California

7. Estimating the Need for Publicly Purchased Vaccine for Adults and Chil-
dren. Provides estimates of the numbers and characteristics of child and
adult populations that require assistance in purchasing vaccines and a
description of how such assistance is currently received through state and
federal public health and private health care systems.

David Wood, Delmarva Foundation

8. Diphtheria, Tetanus, and Acellular Pertussis Vaccine (DTaP): A Case
Study. Presents a case study analysis of the DTaP vaccine illustrating the
changes in the vaccine market over time; based on structured interviews
with regulators, industry executives, and providers.

Amy Fine, Consultant, Washington, DC

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


243

Appendix E

Committee and Staff Biographies

FRANK A. SLOAN, Ph.D. (Chair) is J. Alexander McMahon Professor of
Health Policy and Management, Professor of Economics, and Director,
Center for Health Policy, Law & Management, and holds faculty second-
ary appointments in the Sanford Institute for Public Policy and the Fuqua
School of Business at Duke University. Earlier, he served on the faculties
of the University of Florida (1971–1976) and Vanderbilt University (1976–
1993) and was a research economist at the Rand Corporation (1968–1971).
Among his current interests are issues related to aging, including Medi-
care; health care regulation and competition; prevention of smoking and
excess alcohol use; and medical malpractice. He has been a member of
IOM since 1982, serving as co-chair of the Committee on the Adequacy of
Nurse Staffing (1995–1996) and as a member of the Committee on Veter-
ans Administration Pharmacy Formulary Analysis (1999–2000) and the
Committee to Develop a National Research Agenda on Aging (1988–1991).
Between January 1990 and December 2002, he served on the IOM Council.
He is a co-author of The Smoking Puzzle: Information, Risk Perceptions, and
Choice (Harvard University Press, 2003).

STEPHEN BERMAN, M.D., is Professor of Pediatrics, Head of the Sec-
tion of Academic General Pediatrics, and Director of Children’s Outcomes
Research at the University of Colorado Health Sciences Center and the
Children’s Hospital Denver. He is also a former President (2000–2001) of
the American Academy of Pediatrics (AAP), and previously chaired the
AAP Committee on Child Health Financing (1993–1995). Dr. Berman was
a member of The National Academies Committee on Acute Respiratory
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Infections in Third World Children (1989–1992). He conducts clinical re-
search, teaches, and has written three textbook editions on pediatric algo-
rithms, titled Pediatric Decision Making. He is Health Policy Consulting
Editor of Pediatrics.  Dr. Berman has worked in migrant and community
health centers and hospital clinics in the United States and South America
and has served as an international consultant for the World Health Orga-
nization in India, Egypt, and the Philippines and throughout Latin
America. Currently he is a practicing pediatrician who provides primary
care for children with special health care needs.

DAVID M. CUTLER, Ph.D., is a professor in the department of Econom-
ics at the Kennedy School of Government, Harvard University (1991–
present). He is also a research associate at the National Bureau of Eco-
nomic Research, specializing in aging, health care, public economics, and
productivity programs. During 1993, Dr. Cutler served as senior staff
economist at the Council of Economic Advisers and Director of the Na-
tional Economic Council. His research examines the impact of medical
care on the public sector, the value of medical innovation, and how popu-
lation health is changing over time. His books include The Changing Hospi-
tal Industry: Comparing Not-for-Profit and For-Profit Hospitals (University of
Chicago Press, 1999) and Medical Care Productivity and Output (forthcom-
ing, University of Chicago Press, 2000). He is an editor of the Journal of
Health Economics. Dr. Cutler recently served on the IOM Committee on
Future Research Directions in Behavioral and Social Sciences Research at
the National Institutes of Health (NIH) (1999–2001) and the Committee on
the NIH Research Priority-Setting Process (1998).

ERIC K. FRANCE, M.D., M.S.P.H., is Chief of Preventive Medicine at
Kaiser Permanente Colorado (KPC). He also holds assistant clinical pro-
fessorships in the Department of Preventive Medicine and Biometrics and
the Department of Pediatrics at the Colorado Health Sciences Center. Dr.
France served as a liaison member of the Advisory Committee on Immu-
nization Practices (ACIP) and Chair of the Immunization Task Force for
the American Association of Health Plans from 1999 to 2002. His research
interests include vaccine safety and prevention interventions. He is prin-
cipal investigator for the KPC Vaccine Safety Datalink project and has
focused recently on the safety of the influenza vaccine among children.

WILLIAM J. HALL, M.D., is Paul Fine Professor of Medicine and Direc-
tor of the Center for Healthy Aging at the University of Rochester School
of Medicine and Dentistry. He is the immediate past president of the
American College of Physicians–American Society of Internal Medicine
(ACP–ASIM), a professional organization representing over 115,000 doc-

Copyright © National Academy of Sciences. All rights reserved.

Financing Vaccines in the 21st Century: Assuring Access and Availability
http://www.nap.edu/catalog/10782.html

http://www.nap.edu/catalog/10782.html


APPENDIX E 245

tors of internal medicine. Dr. Hall has a long-standing interest in Medi-
care reform and health policy. His major research interest is in the area of
successful aging. He is Director of the Center for Lifetime Wellness, which
designs community-based programs in prevention and lifestyle modifica-
tion for older adults. He serves on a number of national committees ad-
dressing issues in geriatrics, including the National Institute for Aging,
American Board of Internal Medicine, American Geriatrics Society, John
Hartford Foundation, and Donald Reynolds Foundation.

DAVID R. JOHNSON, M.D., M.P.H., is Deputy Director for Public
Health and Chief Medical Executive of the Michigan Department of Com-
munity Health (1997–present). He also holds an adjunct associate profes-
sorship of epidemiology at the University of Michigan School of Public
Health and associate clinical professorship in the Department of Pediat-
rics and Human Development at Michigan State University. Dr. Johnson
recently completed a term as a member of the ACIP. While serving on
ACIP, he chaired the working group that formulated initial recommenda-
tions for the use of conjugate pneumococcal vaccine. He is an executive
committee member for the Association of State and Territorial Health Of-
ficials and chairs that association’s infectious disease policy committee. In
1993, he was awarded a Distinguished Service Award by the Michigan
Association of Public Health Physicians.

ALISON KEITH, Ph.D., is an independent consultant who advises non-
profit organizations and businesses on a range of pharmaceutical policy
issues. She was previously Director of Economic and Science Policy Analy-
sis at Pfizer, Inc. In this capacity, she directed a wide range of public policy
initiatives related to pharmaceutical innovation, direct-to-consumer ad-
vertising, health and productivity, pharmaceutical pricing, and Medicare
reform. Dr. Keith has also held positions within the Bureau of Economics
of the Federal Trade Commission, conducting analyses of consumer pro-
tection and antitrust issues. She co-authored the Federal Trade Com-
mission’s staff study on Generic Substitution and Prescription Drug Prices:
Economic Effects of State Drug Product Selection Laws. She has published or
reviewed papers for Managerial and Decision Economics, Health Affairs, the
Journal of Industrial Economics, the Journal of Health Economics, and the Jour-
nal of Law and Economics. Dr. Keith received a B.A. degree in economics
magna cum laude from Carleton College and earned her doctorate in eco-
nomics from the University of California at Berkeley.

JUNE E. O’NEILL, Ph.D., is Wollman Professor of Economics at the
Zicklin School of Business and director of the Center for the Study of Busi-
ness and Government at Baruch College, City University of New York.
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During 1995–1999, she served as director of the Congressional Budget Of-
fice. She previously served as director of policy research at the U.S. Com-
mission on Civil Rights (1986–1987), program director and senior research
associate at the Urban Institute (1979–1986), and senior economist on the
President’s Council of Economic Advisors (1971–1976). Dr. O’Neill’s pub-
lished articles and books cover several areas, including wage differen-
tials, welfare, health insurance, tax and budget policy, and social security.
She earned a Ph.D. in economics from Columbia University.

MARK V. PAULY, Ph.D., is Bendheim Professor and Chair of the Depart-
ment of Health Care Systems at Wharton School, University of Pennsyl-
vania, where he has served on the faculty since 1983. Among his recent
publications are Health Benefits at Work: An Economic and Political Analysis
of Health Benefits at Work (AEI Press, 1999) and Supplying Vaccine: An Eco-
nomic Analysis of Critical Issues (IOS Press, 1996). Dr. Pauly served on the
IOM Committee on Choice and Managed Care: Furthering the Knowl-
edge Base to Ensure Public Accountability and Information for Informed
Purchasing by and on Behalf of Medicare Beneficiaries (1997–1998) and
the Committee on Choice and Managed Care: Assuring Public Account-
ability and Information for Informed Purchasing (1995–1997).

SARA ROSENBAUM, J.D., is Interim Chair of the Department of Health
Policy and Hirsh Professor of Health Law and Policy at The George Wash-
ington University Medical Center, School of Public Health and Health
Services. She also directs the Hirsh Health Law and Policy Program and
the Center for Health Services Research and Policy. Professor Rosenbaum
has played a major role in the design of federal and state health policy
across a wide range of issues. During 1993–1994, she served on the White
House Domestic Policy Council and directed the drafting of the Health
Security Act for President Clinton. Professor Rosenbaum is co-author of
Law and the American Health Care System (Foundation Press, 1997) a widely
used health law textbook. She also is a recipient of The Robert Wood
Johnson Foundation Investigator’s Award in Health Policy Research. Pro-
fessor Rosenbaum has been recognized as one of America’s 500 most in-
fluential health policy makers.

IRIS R. SHANNON, Ph.D., R.N., is an associate professor in Health Sys-
tems Management at Rush University College of Health Sciences (1988–
present), where she has also held an associate professorship in the De-
partment of Community Health Nursing (1974–1997). Her research
interests are centered on public health nursing and health and social pro-
grams that target the poor. She was a member of the IOM Planning Com-
mittee on Community Oriented Primary Care (1982). In 1990, she chaired
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the Committee for the National Center for Nursing Research and Demon-
stration in Community-based Rural Health Care Models for Minority
Populations. Dr. Shannon served as chair of the American Public Health
Association’s (APHA) Public Health Nursing Section (1988) and is a
former President of APHA (1989).

STAFF

ROSEMARY CHALK is study director for the IOM Committee on the
Evaluation of Vaccine Purchase Finance in the United States. She has
served as a study director or senior program officer for over a dozen stud-
ies within the Institute of Medicine and the National Research Council
since 1986, including studies on the public health infrastructure for im-
munization, family violence, child abuse and neglect, research ethics, and
education finance. Since 2000, Ms. Chalk has also directed studies on the
development of child well-being indicators for the child welfare system at
Child Trends in Washington, D.C. She has previously served as a consult-
ant for science and society research projects in Cambridge, MA. She was
the program head of the Committee on Scientific Freedom and Responsi-
bility of the American Association for the Advancement of Science from
1976–1986. Ms. Chalk has a B.A. in foreign affairs from the University of
Cincinnati.

ROBERT GIFFIN, Ph.D., is senior program officer for the IOM Com-
mittee on the Evaluation of Vaccine Purchase Finance in the United States,
and is involved in the development of research initiatives in quality and
accountability in health care. Before coming to the IOM, he consulted to
government, associations, payors, and providers on managed care and
finance issues, including the design of state-managed mental health
delivery systems, evaluation tools for community health agencies, and
new product development for hospitals, managed care organizations, and
health care associations. Dr. Giffin teaches graduate economics and stra-
tegic management at Georgetown University and the Bethesda Naval
Hospital. He previously held senior positions at CIGNA Corporation and
the American Association of Health Plans. Dr. Giffin received a Ph.D. in
economics from Temple University and a B.A. in American history from
Washington University.
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