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Strategies to Sustain Success
in Childhood Immunizations

The National Vaccine Advisory
Committee

N 1995, THE NATIONAL VACCINE

Advisory Committee (NVAC) iden-

tified the need for a comprehen-

sive review of the status of the im-
munization delivery system and
interventions to improve immumiza-
tion coverage of children. A Subcom-
mittee on Immunization Coverage was
appointed by the chairman of the NVAC
to review these issues and included rep-
resentatives from federal agencies, pro-
fessional organizations, vaccine manu-
facturers, state and regional health
departments, and academic centers.
Presentations on immunization pro-
grams, strategies, and financing were
made to the subcommittee by repre-
sentatives from federal, state, and lo-
cal agencies; professional organiza-
tions; insurers; businesses; and publie
and private health care providers. Pub-
lished studies were also reviewed. Con-
clusions and recommendations in this
report were reached by consensus pro-
cess among the members of the sub-
committee and submitted to the full
committee for review, comment, and
approval.

This report has been viewed by the
NVAC as a follow-up to its 1991 re-
port' on the measles epidemic that be-
came a blueprint for the Childhood Im-
munization Inidative (CII). The CII was
a comprehensive effort to improve the
quality and quantity of immunization
services; reduce vaccine costs to par-
ents; increase community participa-
tion, education, and partnerships; im-
prove systems to monitor diseases and
immunizations; and improve vaccines
and vaccine use.® The Cll set 3 goals for

Objective Following an outbreak of measles in 198%-1991, a blueprint for change
was developed to improve immunization coverage by addressing deficiencies in the
immunization delivery system. A review was undertaken by the National Vaccine Ad-
visory Committee (NVAC) to assess progress in improving immunization coverage, de-
creasing disease incidence, and developing an immunization delivery system to serve
children in the United States. Based on this review, strategies were recommended to
sustain success in immunization coverage. ’

Participants A Subcommittee on Immunization Coverage was appointed by the chair-
man of the NVAC in 1995 and included representatives from federal agencies, pro-
fessional organizations, vaccine manufacturers, state and regional health depart-
ments, and academic centers,

Evidence Presentations on immunization programs, strategies, and financing were
made to the subcommittee by representatives from federal, state, and local agencies;
professional organizations; insurers; businesses; and public and private health care pro-
viders. Evidence from the published literature also was reviewed.

Consensus Process After review and discussion of evidence presented, conclu-
sions and recommendations were crafted and endorsed by members of the subcom-
mittee. The subcommittee’s report was submitted to the NVAC for review, comment,
and approval.

Conclusions Although incidence rates of traditional vaccine-preventable diseases
are at all-time low levels and corresponding vaccination coverage rates are at all-time
high levels, a system to ensure timely vaccination of the 11 000 US infants born each
day that also incorporates newly recommended vaccines is incomplete. Key barriers
include lack of financing of vaccination in many insurance programs and the lack of
implementation of evidence-based interventions to raise coverage levels. The NVAC
makes 15 recommendations to achieve a sustainable childhood immunization deliv-
ery system organized around (1) vaccination financing to ensure full insurance cov-
erage of recommended vaccines and to support the Vaccines for Children program;
(2) provider practices to ensure the implementation of recall/reminder systems and
office-based assessment of coverage levels; (3) information systems for monitoring
disease, vaccination coverage, and performance on immunization delivery; and (4) sup-
port for communities and families to ensure that the public is aware of the importance
of vaccination, that resources are focused to help underserved children, that immu-
nization linkages with WIC (the Special Supplemental Nutrition Program for Women,
Infants, and Children) are enhanced, and that citizen coalitions can advocate improve-
ments in the immunization delivery system.
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1996: to reduce the number of cases of
most vaccine-preventable diseases to
zero, to increase the immunization lev-
els of 2-year-olds to 90% for the first
and maost critical vaccine doses, and to
build a vaccine delivery system to main-
tain high coverage. The ClI also set the
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goal that by the year 2000, the infra-
structure should be complete and en-
“sure that at least 90% of children re-
ceive the full vaccine series.

CURRENT IMMUNIZATION
STATUS OF THE NATION'S
2-YEAR-OLDS

The ClI disease prevention goals were
met or nearly met.* In 1996, no cases
of polio caused by wild poliovirus and
no cases of tetanus among children
}ra'ungr:r than 15 years of age were re-
ported. The number of mumps cases
was well below the target of 1600 cases.
Reported cases of rubella, diphtheria,
and invasive Haemophilus influenzae
type b (Hib) disease among children
younger than 5 years of age were at or
near the lowest levels ever recorded.
Measles cases were down to 433 indig-
enously acquired cases from more than
27 000 cases reported at the height of
the epidemic in 1990.

The 1996 CII goal to increase im-
muniration rates for critical doses was
also met. More than 90% of the na-
tion’s children aged 19 to 35 months
did receive the first and most critical
doses in the primary series for diph-
theria and tetanus toxoids and pertus-
sis (DTF), Hib, polio, and measles vac-
cines.® The goal that at least 70% of
2-year-old children receive 3 doses of
hepatitis B vaccine was also achieved.
However, only 77% had received the
primary immunization series of 4 doses
of DTP, 3 doses of poliovirus vaccine,
1 dose of any measles-containing vac-
cine, and 3 doses of Hib vaccine, com-
monly known as the “4:3:1:3 series.”
Approximately 1 million 2-year-old
children still need 1 or more doses of
vaccine to be fully immunized.

The third 1996 CII goal was to build
an immunization delivery system to
maintain high immunization cover-
age. Improved immunization rates have
resulted from efforts on the part of lo-
cal, state, and federal public and pri-
vate organizations to develop such an
immunization delivery system. A sys-
tem is being built and many parts of that
system serve children well, but a com-
prehensive, efficient system to ensure
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that the 11000 infants born in this
country each day get all the vaccines
they need to protect them is still a work
in progress.

Improvements in the Availability

of Immunizations

Vaccines for Children Program. In Oc-
tober 1994, the Vaccines for Children
(VFC) program was implemented as
part of the CIIL. This state-imple-
mented, federal entitlement program
pays for and distributes vaccine to pub-
lic and private health care profession-
als (providers) for their Medicaid pa-
tients, uninsured patients, and Native
American and Alaska Native patients.
Children whose private health insur-
ance does not cover immunizations are
entitled to VFC vaccine, buit only if ad-
ministered at a federally qualified health
center. Benefits 1o private providers in-
clude the proxfisiun of vaccine at no
charge to the provider; the capability
of providing immunization services in
their offices to many patients who
would normally be referred to health
departments for vaccination, educa-
tion, and quality improvement activi-
ties; and, in many states, augmented re-
imbursement for the administration of
vaccines. The VFC program empow-
ers the Advisory Committee on Immu-
nization Practices (ACIP) by backing
up its recommendations with funding
for vaccines.

The VFC program is currently op-
erational in all 50 states. Approxi-
mately 35% of the infant birth cohort
is vaccinated with VFC-purchased vac-
cine. More than 43 000 provider sites
had enrolled in the program as of Janu-
ary 1999; more than 30 000 of the sites
are private. Health care providers par-
ticipating in the VFC program vacci-
nate more than three quarters of all pre-
school children using a combination of
VFC vaccine for their VEC-eligible chil-
dren and private or state-purchased vac-
cine for the rest of their patients?

The VFC program is keeping chil-
dren in their medical homes. A na-
tional survey conducted after the imple-
mentation of the VFC program found
that 44% of providers who received free

vaccine referred uninsured patients to
public vaccine clinics compared with
90% of providers who did not receive
free vaccine.® A study conducted among
private Medicaid providers in New York
City demonstrated that the VFC pro-
gram not only improved immuniza-
tion coverage levels among vulnerable
children, but that it also had a spill-
over benefit of improving the perfor-
mance of other clinical preventive ser-
vices by recoupling vaccination into
comprehensive primary care.”

Role of Private Insurers. Private in-
surers play a key role in the promo-
tion of adequate immunization. Fifty-
four percent of infants and 62% of
children 1 through 5 years of age are
covered by private health insurance ®

Approximately one half of tradi-
tional indemnity or fee-for-service pri-
vate insurance plans include immuni-
zation benefits.® It has been suggested
that the increased cost of inclusion of
immunizations in a family’s standard
benefits package may be a barrier to im-
proving insurance benefits for chil-
dren covered by traditional indemnity
insurance. Also, the addition of new and
possibly costly vaccines to existing im-
munization benefits has been cited as
an impediment to insurance coverage
of vaccines.'*

_Virtually all health maintenance or-
ganizations (HMOs) cover immuniza-
tions. The role of managed care in pro-
moting immunizations is critical, as the
number of people who receive health
care in HMOs has increased from 6 mil-
lion in 1976 o an estimated 56 mil-
lion in 1995 Enrollees in HMOs in-
clude more than 13 million Medicaid
beneficiaries.!*

State governments have improved the
availability of immunizations by enact-
ing legislation mandating coverage of
immunizations by regulated insur-
ance plans. Twenty-six states have in-
surance mandates in place.” These laws
cover only those insurance plans that
are regulated by the state. Approxi-
mately 40% of the nation’s employee
health benefit plans are exempt from
regulation under the federal Em-
ployee Retirement Income Security Act
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(ERISA).'"* However, employers who
self-fund their insurance plans and are
exempt from regulation under ERISA
may be influenced by state mandates.
One quarter of self-funded employers
surveyed in Pennsylvania added im-
munization benefits to their health
plans after a state law mandating cov-
erage was passed; one half of them cited
the mandate as influencing them to ex-
pand coverage."

One third of infants and 29% of chil-
dren aged 1 through 5 years are Med-
icaid enrollees. Providers who refer
Medicaid patients to local health de-
partments for immunizations have cited
inadequate Medicaid reimbursement as
a factor in their decision to refer.!®!" The
VEC program addressed a large part of
this problem by providing public-
purchase vaccine to Medicaid provid-
ers at no cost, In addition, reimburse-
ment rates for administration have
improved in most states compared with
previous fee-for-service Medicaid rates
{Centers for Disease Control and Pre-
vention [CDC], unpublished data, April
1997).

Improvement in Delivery
of Immunizations

Standards for pediatric immunization
practices were released in May 15692 and
were widely promulgated in the medi-
cal and public health literature.'® The
18 standards were developed to pro-
vide guidance for the rapid, efficient,
and consumer-oriented provision of im-
munization services as part of compre-
hensive primary care. In a prospective
comparison of 2 public health elinies,
there was a 40% improvement in im-
munization rates for children served at
a clinic that had systematically imple-
mented the standards compared with
a control clinic where the standards
were not systematically implemented,
although some were in place as part of
routine practice management.'®

Monitoring Immunization

Coverage

The Mational Immunization Survey is
the primary means to measure na-
tional, state, and urban-area coverage

levels and progress toward national cov-
erage goals. The National Immuniza-
tion Survey collects immunization his-
tories, the names and locations of the
immunization providers, and demo-
graphic information for children aged
19 to 35 months in each state, the Dis-
trict of Columbia, and 27 urban areas.
Age-eligible children are selected us-
ing random-digit telephone dialing
methods, and adjustments are made for
the bias associated with selection of only
those families with telephones by us-
ing National Health Interview Survey
data. Immunization information is also
collected from the health care provid-
ers for sampled children; provider veri-
fication improves the accuracy of the
data and adds additional information
to help monitor the immunization de-
livery system.

NEW KNOWLEDGE ABOUT
BARRIERS

Since the publication of the “Measles
White Paper,” extensive efforts have
been made to systematically identify key
barriers to immunization.® The most
powerful and persistent barriers to
timely immunization are poverty and
factors associated with poverty. 2 De-
spite improvements in coverage levels
tor poor children, an 11-percentage
point gap between children above and
below the federal poverty level per-
sists for completion of the 4:3:1:3 se-
ries.” For single antigens, the gap var-
ies from 11% for the fourth dose of DTP
to 4% for the third dose of polio vac-
cine.

Farental and provider attitudes about
immunizations are not barriers for the
majority of underimmunized pre-
school children. In general, parents and
providers believe in the health ben-
efits of immunizations. In a study of
mothers of poor urban infants, under-
immunization was more strongly as-
sociated with demographic factors than
with overall belief in the importance of
immunizations and the seriousness of
the diseases they prevent.™ Belief that
the timing of immunizations is not im-
portant was the only attitude that was
consistently associated with late re-
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ceipt of immunizations. However, there
are children whose parents are against
vaccination and for this group, paren-
tal atticudes obviously pose a barrier.
Underimmunized children entering
school, including those with medical
and religious exemptions as well as
those whose parents refuse immuniza-
tions, currently constitute only 1% to
3% of the school population.

Critical Barriers to Immunization

Children often fall behind in their im-
munizations because their parents do
not know when immunizations are
due.” Parents may not seek immu-
nizations because they believe. their
child's immunizations to be up-to-
date. Ninety percent of parents in a pe-
diatric specialty clinic reported that
their child's immunizations were up-
to-date, but 24% of those whose rec-
ords could be assessed needed immu-
nization.”® Inadequate immunization
histories can also lead to the receipt of
unnecessary immunizations. One third
of children who received care ina pub-
lic clinic systern with a fragmented rec-
ord keeping system received 1 or more
unnecessary immunizations coms-
pared with 5% of children seen in pri-
vate practices or public clinies with
a more integrated record keeping
system.™

Provider practices play a critical role
in underimmunization. Providers be-
lieve that they are providing appropri-
ate immunization services, but they
often overestimate immunization cov-
erage in their practice.” They may have
no system to identify underimmu-
nized children®* and do not operate
recall/reminder systems. Making the
requisite number of health supervi-
sion visits does not guarantee appro-
priate immunizations. In Baltimore, Md,
inner-city children were underimmu-
nized even though they had made ap-
propriate health supervision visits.* In
anational study of immunization rates
at 8 months of age, 60% of underim-
munized infants had at least 3 health
supervision visits.* Failure to assess im-
munization status can contribute to
missed opportunities to immunize re-
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gardless of the type of visit*'*® Even if
immunization status is reviewed, in-
adequate records and inaccurate as-
sessment of immunization status can re-
sult in missed opportunities.’* Some
providers do not believe that all vac-
cine doses should be administered si-
multaneously,” and failure to admin-
ister all vaccines for which the child is
due can lead to underimmunization.
Missed opportunities occur in clinics
. serving poor children,**? in managed
care practices, and in other health care
sites.* The most successful strategies
to improve immunirzation rates by re-
ducing missed opportunities may be
those that invelve simple changes to
provider or practice routines. ™
The cost of immunization services
poses a barrier. ¥ These costs include
the cost of the visit to an immunization
provider, the fee for vaccine adminis-
tration, and the cost of the vaccine it-
self. Many insurance products fail to
cover the entire cost of vaccination ser-
vices. More than one half of pediatri-
cians in a study conducted in 1992* re-
ferred some of their patients to another
source of care for immunizations. Most
referring physicians reported financial
hardship for patients as an important
reason {or referral. More than one half
cited parent refusal of immunization due
to cost, Referrals were not limited to un-
insured children or those with publicly
financed insurance, More than one half
of physicians referred patients with pri-
vate insurance that did not provide full
coverage of immunization services.

NEW KNOWLEDGE ABOUT
INTERVENTIONS

In addition to new knowledge about
barriers, new knowledge has been
gained about immunization interven-
tions that work and those that do net.
A recent review of the scientific evi-
dence on the effectiveness of 17 inter-
ventions to raise immunization cover-
age levels was recently conducted and
published.*” Interventions that have
been found to be effective include the
following: enhancement of immuniza-
tion services in WIC (the Special
Supplemenial Nutrition Program for
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Women, Infants, and Children) clinics
(especially for vulnerable children),**
use of recalls/reminders,®*! provider-
based tracking,” and provider-based
assessment of immunization rates with
feedback **** Efforts 1o reduce missed
opportunities are potentially effec-
tive.** There has been little evidence to
show effectiveness of 1-day immuni-
zation events*™ or administration of
immunizations at emergency depart-
ment visits, 8

Successful interventions generally
rely on the ability to obtain complete
immunization histories, whether it is
to determine the immunization status
of a child who presents for care in the
provider's office, to refer a child who
has come for other services such as
WIC, to send recalls/reminders to par-
ents of children due or overdue for im-
munizations, or 1o examine broader
issues of practice or program perfor-
mance.

Technological advances in informa-
tion systems provide a method to im-
prove immunization delivery through
the development of immunization reg-
istries that make many of the evidence-
based interventions to raise and sus-
tain high vaccination coverage possible.
The NVAC supports development of
immunization information systems®
and completed and unanimously en-
dorsed an immunization registry plan
of action in January 1999,

KEEPING UP WITH CHANGE:
CHALLENGES FOR THE FUTURE

Vaccine Safety

A cornerstone of a successful immuni-
zation program is the need to use the
safest vaccines possible and to assure
the public and their immunization pro-
viders that policies and programs ex-
ist to continually ensure the safety of
vaccines and their administration. The
National Vaccine Program has devel-
oped a comprehensive Vaccine Safety
Action Plan, which was endorsed by the
NVAC in January 1999.% The overall
objective of the plan is to ensure the op-
timal safety of vaccines with a focus on
surveillance and epidemiology, re-
search and development, communica-

tion, and education. One component of
the plan already implemented is the
Vaccine Safety Datalink Project, which
was established to fill the gaps in knowl-
edge about vaccine-associated adverse
events.*? This collaborative effort be-
tween the CDC and participating HMOs
allows examination of the association
between vaccine administration and
medical outcomes using a large sample
of children who have received immu-
nizations at participating sites.

Development of New Vaccines

and Changes to the Immunization
Schedule

The past few years have seen remark-
able developments in the formulation
of new vaccines and the development
of combination vaccines. Since 1991,
many changes have been made to the
recommended immunization sched-
ule, including the addition of new vac-
cines, newly formulated vaccines, and
combination vaccines as well as changes
to the schedule for existing vaccines.
More changes to this already complex
schedule can be anticipated. Dissemi-
nation of information to providers and
parents regarding new vaccines and
changes to the schedule will remain es-
sential to the maintenance of eurrent
immunization rates.

Changes in the Health Care
Delivery System

Changes in the health care delivery sys-
tem will continue to have an impact on
the delivery of immunizations. The VFC
program has resulted in the return of
children to their primary providers for
comprehensive health care. Anincreas-
ing portion of Americans see providers
in managed care settings. More and more
children with publicly funded care are
seen in the private sector by managed
care providers. Public health services are
being privatized in some areas. Recom-
mendations te sustain improvements in
immunization coverage must be made
in the context of an emerging public-
private partnership.

The complete immunization of 77%
of our 2-year-old children for the 4:3:1:3
series is cause for encouragement, but
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23% of these children are missing 1 or
more vaccines to complete the series.
The more children successfully pro-
tected, the harder it will be to identify
those still at risk who are likely to be
clustered in pockets of need, where bar-
riers to vaccination still exist®® even
though the vast majority of children
have access to a medical home for pri-
mary care.® Interventions like WIC
linkages that help ensure the vaccina-
tion of difficult-to-reach children may
be very helpful in underserved areas.

RECOMMENDATIONS

The NVAC makes the following rec-
ommendations to sustain success in im-
munization coverage. Development of
the recommendations was guided by
the knowledge gained about barriers
and interventions as well as the over-
arching challenges for the future out-
lined above.

Financing

L. All health insurance plans, includ-

ing ERISA self-insured plans, should of-

fer first-dollar coverage for childhood
vaccines that are recommended in the
harmonized immunization schedule en-
dorsed by the ACIP, the American

Academy of Pediatrics (AAP), and the

American Academy of Family Physi-

cians (AAFF).

» First-dollar coverage should in-
clude adequate reimbursement for
both vaccine and administration.

* All states should require, through law
or regulation, first-dollar coverage for
immunizations.

* The CDC should review and circu-
late model legislation and regula-
tions.

* Congress should enact legislation to
require first-dollar coverage for
ERISA sell-insured plans.

* All employers should ensure the
health plans they offer to employ-
ees and their families include com-
prehensive childhood immuniza-
tion coverage.

2. Managed care organizations and

managed Medicaid plans should en-

sure complete immunization of their
members using the current harmo-

nized schedule endorsed by the ACIP,

the AAP, and the AAFP.

* State health department immuniza-
tion program leadership should take
an active role in setting the immu-
nization standards and negotiating
the state’s contracts for Medicaid
managed care.

* The CDC should circulate to states
and employers model managed care
legislation, licensure requirements,
and contract language that address
the provision of immunization ser-
vices.

* Managed care organizations should
use effective strategies 1o improve
and maintain immunization cover-
age levels of their members. These
strategies might include recall and/or
reminder systems, practice-based
coverage assessments, and provider
incentives and education.

3. Indemnity health and self-insured

plans should ensure complete immu-

nization of their members using the cur-
rent harmonized schedule endorsed by
the ACIP, the AAP, and the AAFP.

* All packages offered by indemnity
and self-insured health plans should
include immunization benefits.

+ Plans should use billing or encoun-
ter data to evaluate coverage levels
of insured children and recall those
in need of immunization.

« Plans should disseminate informa-
tion for the improvement of immu-
nization practices, including sched-
ule changes, to participating child
health care providers.

* Plans should use effective strategies
to improve immunization coverage
levels of their members. These strat-
egies might include recall and/or re-
minder systems, practice-based cov-
erage assessments, and provider
incentives and education.

4. The VFC program should be sup-

ported.

* States should work to increase pro-
vider enrollment,

» State Medicaid programs should
encourage all Medicaid-enrolled pro-
viders who immunize children to
participate in the VFC program.

State and local immunizatiog pro-
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grams should work with their re-
spective chapters of the AAP, the
AAFP, and other provider groups to
recruit their members into the VFC
program.

* States should ensure that all vac-
cines as recommended by the ACIP
are available to all VFC-eligible chil-
dren.

Provider Practices

5. All immunization providers, pub-

lic and private, should assess the im-

munization coverage levels of their pa-

tients annually.

* State and local health departments
should ensure that all public clinics
are assessed.

* Private providers should assess their
practices with the available support
and assistance from state and local
health departments, professional as-
sociations, and managed care orga-
nizations and other insurers.

6. All immunization providers, pub-

lic and private, should operate recall and

reminder systems.

* The CDC should develop a clearing-
house for the collection and dissemi-
nation of model recall and re-
minder systems.

* The CDC should work with the AAP,
the AAFP, and other professional or-
ganizations to promote routine use
of recall and reminder systems
among their membership.

* State and local health departments
should support the development
and coordination of, as well as pro-
vider participation in, recall and re-
minder systems.

Monitoring

7. Immunization registries involving

both public and private providers

should be developed in each state.

* The CDC should conduct evalua-
tions to monitor the status of regis-
try development and to facilitate reg-
istry implementation, including
private sector participation, through
the identification of critical needs,
best practices, and legal barriers.

» A stable funding mechanism for
immunization registries needs to be
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