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The All Kids Count program began in late 1991 with

funding from The Robert Wood Johnson Foundation. The

purpose was to improve child health and the delivery of

immunizations and preventive services through the development

of health information systems. All Kids Count concluded in

mid-2004 having worked directly with 38 state and local health

agencies through its grant and Connections program. The

lessons learned from the 13-year program are applicable to

other public health and medical care initiatives. Health

information systems projects should: (1) involve stakeholders

from the beginning, (2) recognize the complexity of establishing

a population-based information system, (3) develop the

policy/business/value case for information systems, (4) define

the requirements of the system to support users’ needs, (5)

develop information systems according to current standards, (6)

address common problems collaboratively, (7) plan for change,

(8) plan boldly but build incrementally, (9) develop a good

communications strategy, and (10) use the information (even if

not perfect). Opportunities exist for public health agencies to

share their experiences from developing immunization registries

and integrated child health information systems and to develop

collaborative approaches to improving the nation’s health

information infrastructure.
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The Robert Wood Johnson Foundation (RWJF) initi-
ated the All Kids Count (AKC) program in 1991, in re-
sponse to the low immunization rates among preschool
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children and the measles outbreaks of the late 1980s. Af-
ter discussions with the National Immunization Pro-
gram at the Centers for Disease Control and Preven-
tion (CDC/NIP) and other national stakeholders, RWJF
decided to support the development of immunization
monitoring and follow-up systems (later referred to as
immunization registries or immunization information
systems) as a strategy to improve and sustain immu-
nization coverage rates.

In the call for proposals for the AKC program in 1999,
the RWJF stated:

The purpose of this initiative, called All Kids Count, is
to establish immunization monitoring and follow-up
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systems that—when combined with other local, state
and federal immunization efforts—will help increase
immunization rates among preschool children and
reduce rates of illness, disability, and death from
vaccine-preventable diseases.

What began as a seemingly straightforward 5-year
demonstration project has resulted in a 13-year, $30 mil-
lion investment by RWJF. The AKC program also pro-
vides a base of experience for understanding RWJF’s
current commitment to strengthening the public health
information infrastructure. The lessons learned from
the All Kids Count experience may help public health
practitioners plan and implement future health infor-
mation systems.

� All Kids Count: The Early Years

In 1991, the RWJF board approved $9.3 million to be
awarded on a competitive basis for immunization reg-
istry planning and implementation grants. A National
Program Office (NPO) was formed to provide adminis-
trative and technical support to the grantees under the
guidance of William H. Foege, MD, MPH, and William
C. Watson, Jr., former CDC leaders and founders of The
Task Force for Child Survival and Development, a small
nonprofit organization located in Atlanta. A National
Advisory Committee comprising 16 leaders from pub-
lic health, academic, and health care organizations also
was convened to assist the NPO and RWJF with the
selection of grantees and to provide guidance over the
duration of the program.1 Expected outcomes of the
program were: (1) a documented increase in the rates
of immunization among preschool children, (2) a de-
crease in the incidence of vaccine-preventable diseases,
and (3) an opportunity for recipient communities to
look beyond immunizations to the broader preventive
services needs of their children.

One-year planning grants of up to $150,000 each
were issued in 1992 to 23 state and local health depart-
ments. At the time, only a few places in the United
States were actively engaged in the development of
population-based immunization registries. No defini-
tion of registries existed, there was no consensus re-
garding the functional components of a system or the
technology that should be used, and the costs of devel-
oping and maintaining them were unknown.2 Conse-
quently, planning grantees were given little guidance to
develop their immunization monitoring and follow-up
systems. At the onset, RWJF had 3 expectations for AKC
projects. Grantees must: (1) involve the community in
the design and development of the project, (2) build on
existing health information systems and be compatible
with other registry efforts throughout the community
and nation, and (3) keep in mind other public health

applications and the larger goal of ensuring primary
care for children.3

In November 1993, 14 of the planning grantees
received implementation grants (12 grants of up to
$525,000 total for 4 years and 2 grants with partial fund-
ing for 1 year) with 5 other foundations joining in the ef-
fort to fund 9 additional projects. RWJF also made a spe-
cial grant of $3 million to the University of Medicine and
Dentistry of New Jersey-Robert Wood Johnson Medi-
cal School, making a total of 24 grantees in the AKC
initiative (see Appendix 1).

By the end of the 5-year demonstration project, the
immunization registry movement had made consid-
erable progress in defining functional standards for
registries and identifying technical solutions, but had
not achieved its overall goal of fully populated reg-
istries that included all vaccines given to children by
all providers in the targeted areas. Notable success was
reached in achieving a common definition of an im-
munization registry that could guide development and
evaluation of registries. The documentation of essen-
tial registry functions was first done in 1996, by the
Cecil G. Sheps Center for Health Services Research at
the University of North Carolina, Chapel Hill, which
had been awarded a grant by RWJF to evaluate the
AKC program.2,4 In 1997, CDC/NIP, in collaboration
with state program managers and AKC, identified 12
functional standards for registries.5,6 The 12 standards
continue to be used today (see Box 1).

BOX 1 � Functional standards for immunization registries

1. Electronically store data on all National Vaccine Advisory
Committee-approved core data elements.

2. Establish a registry record within 6 weeks of birth for each
newborn child born in the catchment area.

3. Enable access to vaccine information from the registry at the
time of encounter.

4. Receive and process information within 30 days of vaccine
administration.

5. Protect the confidentiality of medical information.
6. Ensure the security of medical information.
7. Exchange vaccination records by using Health Level 7

standards (Health Level Seven Inc, Ann Arbor, Michigan).
8. Automatically determine the vaccination(s) needed when a

person is seen for a scheduled vaccination.
9. Automatically identify persons due or late for vaccinations to

enable the production of reminder and recall notifications.
10. Automatically produce vaccination coverage reports by

providers, age groups, and geographic areas.
11. Produce authorized vaccination records.
12. Promote accuracy and completeness of data.

Source: Reprinted from the Centers for Disease Control and Prevention, MMWR,
2004;53(20):431–433.
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The most important conclusion from these early
years was that states and funding agencies had
underestimated the cost and complexity of developing
immunization registries. In its final report, the Sheps
Center concluded that developing registries proved to
be much more difficult and slower than the projects’
planners had originally thought.7 By the end of 1997,
just one project (Chatham County, [Savannah] Georgia)
had achieved full implementation status as defined by
the researchers (eg, a database containing 90% or more
of the target population, 75% participation by targeted
public and private providers, all planned functions in
operation and reports on data produced). Other projects
had made significant progress but, in general, more ef-
fort was needed to demonstrate that registries could be
developed and used in a way to improve the delivery
of immunizations.

At the time, proponents of immunization registries
and community health information networks (CHINs)
assumed the spread and use of information technol-
ogy (IT) in ambulatory care settings (eg, use of a com-
puterized patient record) would accelerate quickly and
facilitate linking of public health information systems
to these larger health information systems. However,
we learned that our understanding of the barriers to
adoption of IT was incomplete and that a convincing
business case was required to increase the health care
sectors’ participation in health information systems.

� Striving for Fully Operational Status
and a National Policy

By 1998, immunization registries were in various stages
of planning or development in all states as well as
many communities and managed care organizations.
Thirty-four states and 255 localities had reported to
CDC that they were in the process of developing im-
munization registries.5,8 Recognizing the progress that
was achieved and the growing momentum of immu-
nization registries, in 1998, RWJF authorized an addi-
tional $11.25 million for the All Kids Count program.
The goal of this second (3-year) phase—AKC II—was to
help some of the most advanced registries in the coun-
try achieve fully operational status by January 1, 2000
and to develop a long-term policy to ensure registries
are implemented and sustained nationwide. Sixteen
registry projects, representing diverse models and ge-
ographic areas, were competitively selected to receive
2-year grants ranging from $300,000–$700,000 total (see
Appendix 1). Eight of them had been grantees in the
first phase of AKC.

Although AKC recognized the importance of hav-
ing immunization registries achieve functional status
on all 12 CDC-defined standards, for the purposes of

the grant, the definition of “fully operational” was lim-
ited to six essential measures: (1) 95% of the target chil-
dren < 2 years of age in the registry, (2) 95% of the chil-
dren < 2 in the registry with at least one immunization
recorded, in addition to the hospital-administered Hep-
atitis B vaccine, (3) 90% of public and private providers
submitting immunization data to the registry within the
last 6 months, (4) policies on the protection of confiden-
tiality and security of data, (5) production of reminder
and recall notices by the registry, and (6) generation of
immunization coverage reports by the registry. Several
methods were used to measure progress toward fully
operational status. These included biannual quantita-
tive performance indicator surveys (see Box 2),9 bian-
nual site visits to each of the 16 grantees, annual profile
surveys, annual progress reports, and several ad-hoc
surveys. By January 1, 2000, although none of the 16
projects had achieved fully operational status accord-
ing to the definition, 6 were very close, and all had made
considerable progress during the 2 years. Most impor-
tantly, states and communities were beginning to use
their registry data to measure coverage rates and to
identify children in need of services. (Note: informa-
tion on the current status of immunization registries
is available at http://www.cdc.gov/mmwr/preview/
mmwrhtml/mm5320a3.htm.)

The second goal of AKC II was to work with part-
ner organizations to develop a long-term policy to en-
sure that immunization registries were implemented
nationwide and had sustained funding. In late 1997,
public policy set the stage for AKC projects and other
state and community registries to take a giant step for-
ward. Then-President Bill Clinton issued a Presidential
Directive to Secretary of the Department of Health and
Human Services (HHS), Donna Shalala, “to start work-
ing with states on an integrated immunization registry
system.”6 As a result, an Initiative on Immunization
Registries was undertaken by the National Vaccine Ad-
visory Committee (NVAC), with support from the Na-
tional Vaccine Program Office (NVPO) and CDC/NIP.
AKC played an active role by partnering with CDC and
by communicating with stakeholders regarding reg-
istry issues, especially the need for sustained funding.

By the conclusion of the second phase of AKC, re-
search showed that immunization registries, once fully
operational, would save more than they cost.10,11 A
1999 NVAC report on community- and state-based
immunization registries recommended continued and
increased support for registries through the existing
federal immunization grant program as well as a spe-
cial, short-term, grant program to support registries.6

In 2000, the Centers for Medicare and Medicaid Ser-
vices (then the Health Care Financing Administration)
agreed to provide Medicaid matching funds to support
the development of immunization registries.12 Also that
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BOX 2 � All Kids Count II Immunization Registry performance
measures

1. Database maturity
a. Percentage of children 0–24 months of age in the catchment

area in the registry
• numerator: number of resident children ≤ 24 months of age

in registry
• denominator: number of resident children ≤ 24 months of

age in the catchment area
b. Percentage of children in the registry with at least one

immunization event recorded
• numerator: number of resident children ≤ 24 months in

registry with one or more immunization events stored other
than the first Hep B administered in hospital

• denominator: number of resident children ≤ 24 months of
age in the catchment area

2. Timeliness of records
a. Timeliness of birth record entry into the database∗

• numerator: number of births entered into registry by ≤ 42
days of date of birth

• denominator: total births in catchment area for births
occurring in a 6-month period

b. Median time interval between immunization and entry into the
registry database†

• numerator: number of doses administered that are entered
into the registry by ≤ 7 days

• denominator: number of doses entered into registry during
the specified time period

3. Provider participation
a. Percentage of public providers submitting immunization data to

the registry
• numerator: number of public providers who submit

immunization data
• denominator: number of public provider sites in catchment

area
b. Percentage of private providers agreeing to provide information

to the registry
• numerator: number of private providers (or provider sites)

enrolled
• denominator: number of private providers (or provider sites) in

catchment area
c. Percentage of private providers submitting immunization data to

the registry
• numerator: number of private providers (or provider sites) who

submit immunization data
• denominator: number of private providers (or provider sites)

sites in catchment area
4. Immunization coverage levels

a. Immunization coverage levels for children 24 months of age in
the registry
• numerator: number of resident children at 24 months of age

in registry with up-to-date immunizations during the 6-month
period prior to the report date

• denominator: number of resident children 24 months of age
in registry with immunization histories during the 6-month
period prior to the report date

∗Also measures births entered by 43–90 days and ≥ 91 days of date of birth.
†Also measures doses entered by 8–30 days and ≥ 31 days of administration.
Source: Reprinted from Saarlas KN, Edwards KC, Wild E, Richmond P, Developing per-
formance measures for immunization registries. Journal of Public Health Management
and Practice, 2003;9(1):47–57.

year, the Institute of Medicine issued a report noting
the importance of immunization registries as a tool to
identify children in need of immunization services and
stated that a commitment must be made to ensure their
success.13 In addition, a Healthy People 2010 goal was
established of 95% of children 0–6 years of age partic-
ipating in an immunization registry. By the time of an
AKC co-sponsored legislative briefing on immuniza-
tion registries in May 2000, more than a dozen national
organizations, such as the American Academy of Pedi-
atrics (AAP), American Medical Association, American
Public Health Association, Association of State and Ter-
ritorial Health Officers, and the National Association
of County and City Health Officials, had issued reso-
lutions or written letters in support of immunization
registries.14

� A Move to Integrate Registries With Other
Child Health Information Systems

As the second phase of AKC was closing, several
grantees were considering how to use their population-
based immunization registries to include additional in-
formation on preventive services. AKC was interested
in learning if immunization registries could provide
the infrastructure to support tracking and sharing of
patient-based information within the broader health
system. The specific question was whether integrated
child health information systems improve and promote
the timely delivery of developmental screening and
early intervention services, lead screening and treat-
ment, and other services needed by infants and young
children, especially children with special health care
needs.8

Since one of the originally stated outcomes of the All
Kids Count program was for “communities to look be-
yond immunizations to the broader preventive services
needs of their children,” we felt it was important to de-
termine if integrated child health information systems
could be developed and whether stakeholders would
come together to develop a shared vision to support
future integration efforts. RWJF responded by support-
ing a third phase of AKC with a 3-year, $5 million grant.
Unlike the first two phases of AKC, separate grants to
state and local health agencies were not part of this
phase of the program. However, technical assistance
funds were included in the AKC III grant proposal as a
means to accelerate learning around key topics. Recom-
mendations from the Newborn Screening Taskforce to
integrate newborn dried blood-spot screening systems
with other child health information systems15 led AKC
to form a partnership with the Genetic Services Branch
of the Division of Services for Children with Special
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Healthcare Needs, Maternal Child Health Bureau at
HRSA (HRSA/MCHB), which was providing grants to
states to plan and implement integrated systems.

Because little was known about integrating immu-
nization registries with other child health information
systems, in 2001, we began to bring states and commu-
nities together to share their experiences and to begin
to document best practices in this new field.16 The 11
members who formed Connections (Appendix 1) rep-
resented a wide range of integration efforts, but all were
working to link at least 2 health information systems for
the purposes of improving the delivery of services for
children. By the spring of 2004, the majority of Con-
nections members had reported making considerable
progress, but there were no means to systematically
measure their progress due to the lack of standardized
definitions and metrics. Principles and core functions
for integrated child health information systems were
drafted through complementary work in partnership
with HRSA/MCHB,17 and efforts are underway to de-
velop and pilot test performance indicators in 2005.

We conclude the final phase of AKC knowing that
integrated child health information systems can be de-
veloped despite their complexity. We are confident that
such systems can meet both public health and medi-
cal care needs if the two sectors can work more closely
and ensure families also are involved throughout the
process.18 National efforts to support interoperability of
information systems, such as the National Health Infor-
mation Infrastructure initiative (NHII) and the Public
Health Information Network (PHIN), will give lever-
age to communities that are developing child health
information systems. We are, however, still at the early
stages of demonstrating the role information systems
can play to improve child health outcomes. Likewise,
considerable work is still needed to develop a policy
case for child health information systems that supports
their long-term sustainability.

� Important Lessons for Health Information
Systems Projects

We believe that the lessons learned from the All Kids
Count experience in developing immunization reg-
istries and integrated child health information systems
can be applied to other health information systems
projects in both the public health and medical informat-
ics arenas. We offer our “top 10” overarching lessons
from the past 13 years (see Box 3).

Involve stakeholders from the beginning

Many grant guidelines (including those for AKC
grants) support a planning phase that recommends

BOX 3 � Lessons for health information systems projects

1. Involve stakeholders from the beginning.
2. Recognize the complexity of establishing a population-based

information system.
3. Develop the policy/business/value case for information

systems.
4. Define the requirements of the system to support users’ needs.
5. Develop information systems according to current standards.
6. Address common problems collaboratively.
7. Plan for change.
8. Plan boldly, but build incrementally.
9. Develop a good communications strategy.

10. Use the information.

convening multiple stakeholders to seek out their re-
spective needs and concerns. All of the AKC projects
were required to form an advisory committee, and
many held focus groups with providers and par-
ents as part of their planning efforts. Consequently,
most projects were successful in ensuring those needs
and concerns were reflected in the resultant infor-
mation systems. When their concerns are addressed,
the majority of health care professionals and parents
in these communities are supportive of immuniza-
tion registries and integrated child health information
systems.

Stakeholders, especially those who are the users and
beneficiaries of information systems, need to be actively
involved throughout the planning and implementation
of child health information systems. The importance of
a good governance model for managing information
technology projects is noted in both health informatics
and business textbooks and papers.19–21 AKC grantees
described the benefits of having a governance body for
immunization registries so that stakeholders and part-
ners understood how decisions were to be made and
by whom.22 Written charters and by-laws enable each
of the members of the governing body to understand
their roles and responsibilities in the process. They also
formalize their commitment to the project and provide
a mechanism for oversight and accountability to the
community.23

The aims of governance are many: to provide vi-
sion and leadership; to set direction and priorities; to
take into account stakeholder perspectives; to ensure
performance; and to exercise stewardship over public
resources.24 Good governance can also shape policies
that facilitate information technology innovation and
resourcefulness. However, even the best governance
structure will need to adapt to changes in the organi-
zation and community. Public health leaders should be
prepared to review the structure and reconstitute the
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governance body from time to time to ensure it contin-
ues to reflect the priorities of the stakeholders.

Recognize the complexity of establishing a
population-based information system

Clinical information systems may be quite complex, in-
tegrating information from a variety of sources such
as clinical notes, pharmacy, laboratory, and radiology.
However, these systems essentially deal with transac-
tions on a population that is quite selective (eg, those
admitted to a particular hospital or within a clinical
group). Population-based information systems, on the
other hand, must ensure that everyone who lives in a
particular area is included, regardless of whether they
make use of clinical or public health services. These
systems are unique in that they provide real-time in-
formation to serve both public health and medical care
needs. Public health requires population-based infor-
mation to ensure that the community is well protected
from disease and disability. This information allows for
the identification of high-risk groups and the coordina-
tion of services across various sectors. Clinicians need
population-based information to ensure that they are
delivering the appropriate service to the patient in a
timely manner. With a mobile population and frequent
changes in health care coverage, population-based in-
formation systems are essential to ensuring a healthy
community.

Developing a system that is completely populated
has been challenging for immunization registries and
integrated child health information systems. Having a
population-based information system requires know-
ing the denominator of children. For communities that
border multiple states or have a highly mobile pop-
ulation, this is has proven to be quite difficult. AKC
grantees and Connections members have used several
techniques to calculate their population base and to
ensure all children are represented in the system. Es-
timating the denominator for the targeted population
requires close monitoring of census information and
calculation of the rate of children who have “moved or
gone elsewhere” (MOGE). In fast growing urban areas
and border cities, this is not an easy task.

Linking with vital records is a critical component of
populating an information system; however, electronic
birth information at the state level may take several
weeks to reach a county- or city-based information sys-
tem. Several states and communities have also used
their Early Intervention or Level 1 screening programs
to identify children born in the target area. Newborn
dried blood-spot screening and newborn hearing infor-
mation is also being used to populate some information
systems since the results from these services are usually
available within the first week of birth.

In addition to capturing births, a population-based
system must ensure that all providers of care (in both
the private and public health care sectors) are submit-
ting timely information on services provided (eg, im-
munizations, lead, vision, hearing screening, etc.) to the
registry or health information system. To do so, first re-
quires the knowledge of the denominator of providers.
This too has proven to be challenging due to frequent
mergers and changes within the health plan and clinical
arena. Many AKC projects devoted considerable time to
working with both local physician and health plan as-
sociations to ensure they knew each and every provider
of care in their community. Despite the time and com-
plexity of developing a population-based health infor-
mation system, we believe the long-term benefits are
worth the trouble.

Develop the policy/business/value case
for the information system

Public health agencies develop information systems for
many different reasons. Many of the state immuniza-
tion registries and integrated child health information
systems were initiated as a result of grant money or
other funding from a federal agency. Funding limita-
tions and competition with other health department
priorities require that information systems sponsors
continuously review and refine their “case” for the sys-
tem if they are to gain support from policy makers.
A more systematic and rigorous approach to develop-
ing the business or value case for immunization reg-
istries and integrated child health information systems
is needed.

Cost studies conducted by AKC,10 CDC,6 the Sheps
Center,25 and other researchers26,27 were important in-
formation for policy makers as they looked for long-
term funding solutions for immunization registries.
Additional studies will be needed for integrated child
health information systems, although these costs are
more difficult to gather due to the variety of programs
involved. As with many public health and preventive
health initiatives, the savings from the system often ac-
crue to a different sector than the one that bore the costs.
Clearly identifying the costs and benefits of child health
information systems from the perspectives of all stake-
holders (ie, parents, providers, health plans, and pub-
lic health agencies) will help each sector understand
how its contributions affect the overall outcome. As
registries and integrated information systems mature,
the ability to document and measure benefits improves.
Evaluation efforts should include measuring the cost-
benefit and cost-effectiveness of integrated information
systems. This information will be essential to policy
makers if we expect their continued investment in child
health information systems.
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Developing immunization registries and integrated
child health information systems requires coordinat-
ing funding from multiple program sources, which
can be challenging but offers unique opportunities
to leverage scarce resources. States will need to de-
velop a comprehensive funding strategy for develop-
ing information systems that includes multiple funding
sources. For several immunization registries (ie, Wis-
consin, Michigan, North Carolina, Ohio, New Mexico,
and California), the approval of Medicaid match fund-
ing from CMS is instrumental to ensure adequate and
long-term support. Other states, such as Oregon, have
successful financial partnerships with health plans
that pay for immunization data required for HEDIS
reports.

It will be important for federal agencies that fund
categorical programs to specifically support the inte-
gration of their systems with other child health infor-
mation systems. HRSA’s SPRANS (Special Projects of
Regional and National Significance) grants are a good
example but should not be the only opportunity avail-
able to states. We need a long-term funding strategy
that endorses coordinated financial support from mul-
tiple federal agencies and private sources and provides
incentives to those who can demonstrate improved
outcomes.18

Define the requirements of the system
to support users’ needs

Effective information systems are those that help the
user “do the job” faster, easier, or more effectively.
Immunization registries can eliminate time-consuming
record pulls, chart audits for physicians, and labor-
intensive coverage surveys for health departments and
insurers, saving both time and money. In addition,
registries provide more complete and accurate infor-
mation on children’s immunization status. Integrated
information systems, which have the capacity to consol-
idate information from a variety of sources, enable even
more efficiency and accuracy in the delivery of health
services.

Despite general agreement on the purpose of these
systems, the ability to design one that meets the multi-
ple needs of public health, medical care, and families is
challenging. AKC grantees and Connections members
have learned that it takes considerable coordination be-
tween IT and program staff to design requirements for
the system. All agree that providers’ and parents’ needs
should be considered, but bringing them to the table as
equal partners in the planning stage requires signifi-
cant effort. Likewise, in an integration project, multiple
sectors outside of public health (eg, Medicaid, environ-
ment, education, social services) must work together
to design a system that meets the collective needs.

Such an effort requires strong leadership from the top
executive and department levels and skillful facilita-
tion of discussions. Reaching consensus requires stake-
holder groups to agree to work together and to support
the project. Successful developers provide multiple
opportunities for physicians and other users to pro-
vide input throughout the information system life
cycle.

When AKC began in the early 1990s, there was lit-
tle understanding of the barriers to adoption of health
information technology. Subsequently, many studies
have been published on the subject.28–30 Most frequently
noted barriers are lack of time, cost of purchasing and
using an information system, concerns about privacy
and confidentiality of data, and lack of knowledge and
training. Today, with less than 13% of physicians using
an electronic health record, it is clear that the barriers to
adopting information technology are significant.31 In
AKC, we found that projects that adopted the motto
“if we build it, they will come” were more likely to
fail. Successful registry projects were those that sur-
veyed their users’ needs and tried to build the infor-
mation system in a way that could integrate into the
daily workflow of the physician. Several states, such
as Arkansas, Mississippi, and Oregon, have reported
more than 75% of private providers actively using the
immunization registry,32 demonstrating that the barri-
ers to use can be overcome if the users perceive a bene-
fit and the information system supports the delivery of
services.

Future public health information systems that expect
to link with providers’ systems will need to be devel-
oped in ways that take into account physician behavior
and work practices. Not only is there a substantial learn-
ing curve to use information technology, but the useful-
ness of an information system often is not seen until a
large quantity of patient information has been entered.
This can be a time-consuming task that may disrupt
the provider office’s daily routine and be perceived as
a cost to participation that is too high to afford. More
emphasis needs to be placed on designing information
systems that support the work processes of physicians
and on developing tools and techniques to help them
overcome both perceived and real barriers to using in-
formation systems. Federal agencies, such as CDC and
HRSA, can play a key role in supporting states and or-
ganizations to conduct operations research to identify
successful ways to reduce barriers to participation in
information systems.

Develop information systems according
to current standards

A key function of a registry or integrated child health
information system is the ability to link with health
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information systems in the private sector to exchange
records. Today, despite the recognition of the impor-
tance of using Health Level 7 (HL7; Health Level 7 Inc.,
Ann Arbor, Michigan) and other data coding and com-
munication standards, few registries are yet able to use
them as intended. Barriers to implementation include
outdated information technology, failure to participate
actively in standards implementation processes, vari-
ations in coding definitions among the participating
health care organizations, and a misbelief that a given
registry’s situation is so unique that standards do not
apply.

The immunization registry community has estab-
lished a superlative example of a standards implemen-
tation process through CDC’s development of mini-
mum functional standards and NVAC-approved core
dataset; endorsement of the HL7 messaging standard
and development of an HL7 implementation guide;
and the creation of CIRSET (Committee on Immuniza-
tion Registry Standards and Electronic Transactions) for
those involved in the implementation of the HL7 immu-
nization messaging standard.

Successful exchange of information between pub-
lic health and clinical information systems will require
public health agencies to support standards-based sys-
tems as an essential investment in their infrastructure.
With the evolution of the Public Health Information
Network (PHIN) architecture, which includes a com-
prehensive approach to standards and standardized
processes, public health agencies will begin adapting
existing (legacy) systems, such as registries, to conform
to current standards.

Public health practitioners can assist the growth and
evolution of standards-based systems by participating
actively in forums like the Public Health Data Stan-
dards Consortium (PHDSC). Practitioners should also
maintain an active voice in PHIN’s development to en-
sure that its architecture supports programmatic goals,
objectives, and desired health outcomes.

Address common problems collaboratively

Throughout AKC’s history of convening grantees, we
observed a natural tendency for each of the state and
local communities to initially focus on the unique na-
ture of its needs. Over time, however, it became clear
to AKC and grantees that, despite some local varia-
tions, the problems and challenges of developing an
immunization registry were very similar (“diversity
within commonality”). By focusing on what immuniza-
tion registries, and subsequently, integrated informa-
tion systems, had in common, we were able to identify
examples of “best (or pretty good) practices” that could
be applied universally. In addition, because few guide-

lines existed for immunization registries in the early
and mid-1990s and few exist today for integrated child
health information systems, we encouraged “parallel
research,” whereby different approaches were tried si-
multaneously, the results compared, and the best ap-
proaches adopted (and adapted as necessary). Our chal-
lenge today is to be more systematic about evaluating
the approaches being used and to ensure rapid dissemi-
nation of information so others can implement effective
approaches quickly and easily.

A key factor in successful collaborative efforts is ca-
maraderie and trust among a group’s members that
problems (and failures) can be shared without nega-
tive consequences. AKC deliberately refrained from be-
ing judgmental, establishing an atmosphere that was
noncompetitive. We observed that in the nonthreaten-
ing setting of AKC conferences and workshops, AKC
grantees and Connections members were willing to
talk honestly with each other about problems they
were encountering and openly share their strategies
for solving them. We believe that our neutral status
as a nonprofit organization funded primarily by pri-
vate funds made it easier for us to play this con-
vener role effectively. Other public health information
project initiatives could benefit from approaches such
as those we used with our Connections community of
practice to facilitate peer-to-peer learning and problem
solving.16

Collaborative models have also successfully been
used in the planning and design stage of developing
an information system. AKC and NIP/CDC used a
collaborative approach to work with states to develop
the core immunization registry functions and perfor-
mance indicators. AKC and HRSA also used a collab-
orative approach with implementation grantees and
stakeholders to define the principles and core functions
of an integrated child health information system.17 Re-
cently, the Association of Public Health Laboratories
(APHL) and the Public Health Informatics Institute
partnered with 16 states to collaboratively define the
business processes and functional requirements for a
public health laboratory information systems.33 The In-
stitute observed that as projects worked together, they
discovered that they had more in common with one
another than they initially believed, and it is logical
that this is true across all domains of public health
(eg, laboratory information systems, child health infor-
mation systems, environmental registries, etc.). If we
work together to identify common requirements of an
information system, we could have greater “purchas-
ing power” with vendors. A collaborative approach
to development should also produce significant sav-
ings to state and local health agencies since they can
pool their human and financial resources rather than
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developing their requirements (and information sys-
tems) independently.

Plan for change

The tenure of the All Kids Count program has spanned
significant changes in health care financing and or-
ganization, advancements in information technology
and science, and 3 different presidential administra-
tions. When AKC planning grants were first awarded
in 1992, we had no experience on which to base predic-
tions about how fast (or slow) the idea of immunization
registries would take hold or what barriers to expect.
The shift from fee-for-service to capitated payments
for preventive services, along with financial incentives
for private providers to administer vaccines through
the Vaccines for Children and State Children’s Health
Insurance Programs, significantly changed immuniza-
tion delivery during this last decade. More recently,
the changes in Medicaid reimbursement, the focus on
bioterriorism and public health preparedness, and the
fiscal crisis of states have influenced public health pro-
grams’ ability to develop and implement child health
information systems.

We have observed a few key principles that have
helped information systems persevere through uncer-
tain times:

• Foster external support for the project from impor-
tant stakeholders such as the local AAP chapter,
health plans, and parents and consumers so “de-
mand” for the system is noticed by the leaders of
the public health department.

• Foster broad internal support for the project, espe-
cially at the executive level. Do not make the registry
or integrated information system a “pet” project of
just one person.

• Develop a change management plan and recognize
that the long-term goal of the information system
is to improve the program but that its implementa-
tion can result in changes that can be threatening to
some. A good communication plan is also needed to
describe how everyone is affected by change and to
identify support available to stakeholders who ex-
perience the greatest impact.

• Continually re-evaluate the environment by stay-
ing abreast of technical advances, political priorities,
and overall changes in the health care system.

• Periodically revise strategic and operational plans
based on the new information—and communicate
these changes to key stakeholders.

• Develop risk mitigation strategies that articulate
how these risks may impact the program and how
best to avoid or overcome them.

• Diversify funding sources to help minimize sudden
changes in a particular funding stream.

Because complex information systems development
takes 10 years or more, public health agencies should
expect significant changes in technology, funding, and
political priorities. Opportunities to reflect on the envi-
ronment and the consequences of change to the project
need to be built into annual project reviews and dis-
cussed with peers at conferences and meetings. Al-
though change can be hard, it can be managed effec-
tively with leadership who are aware of the magnitude
of the change and committed to long-term success.23

Plan boldly but build incrementally

Just as it is important to have a “grand” view of the
end product (eg, a national health information infras-
tructure), it is important to build the system incremen-
tally. This allows demonstration of completed products
and each success increases the likelihood of a sub-
sequent success. It also permits adaptation to the in-
evitable changes in environment and technology. Sev-
eral of the AKC Connections members reported having
developed strategic plans for integrating child health
information systems within their agencies with clearly
identified timelines for when and how each of the im-
pacted programs will be integrated. For example, de-
velopers of the Utah CHARM (child health advanced
records management) system suggest that the incre-
mental approach offers several advantages: (1) the
ability to demonstrate the viability of the approach to
stakeholders through multiple prototypes with oppor-
tunities for feedback, (2) the ability for participating
programs to be added at their own pace into the inte-
gration effort, (3) the ensurance of the availability of
funding to implement successfully, (4) the assessment
of technology appropriateness with users of the system,
and (5) ensurance of political support at each step in the
process.34

Investments in health information systems must be
viewed as strategic investments to achieve long-term
objectives, rather than just short-term purchases. The
development of a health information system almost
always costs more and takes longer than originally
planned. Although AKC never thought the $500,000
grants to immunization registry grantees would be suf-
ficient to completely develop their systems, the real
cost was unknown. With so few models in existence,
states and communities had difficulty producing real-
istic plans and budgets. As a result, registries and inte-
grated child health information systems have struggled
to find sustainable sources of funding and to convince
policy makers that an investment is beneficial. With
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systematic planning, however, incremental milestones
and successes can be documented and therefore lessen
the potential risk for large-scale failure.

Develop a good communication strategy

A good communication strategy begins with listening
to the various stakeholders and understanding their
concerns and needs before shaping informational mes-
sages. Immunization registries and integrated child
health information systems have presented communi-
cation challenges to public health managers. Although
most parents and providers support the notion of im-
proving immunization coverage through better infor-
mation, they often become confused or anxious when
they hear about an information system being devel-
oped by a government agency that will “track” their
children’s health information wherever they are. To al-
leviate the potential for misunderstanding, the immu-
nization registry community has had to develop clear
communication messages regarding the purpose of im-
munization registries and other child health informa-
tion systems. For example, when talking about the goal
for immunization registries, AKC used terms such as
“nationwide network of registries” rather than “na-
tional system” to reflect the fact that registries are
community- or state-based and should only share in-
formation with other systems when necessary.

Parents have been mainly concerned about who
would have access to their children’s health informa-
tion and how and with whom it would be shared. In
response, CDC and AKC partnered in the mid-1990s
to develop recommendations on privacy and confiden-
tiality of data, as part of the manual on community-
and state-based immunization registries.22 This chapter
was revised in the late 1990s and approved by NVAC
in 2000.6 The guidelines stress the need to communi-
cate with parents about the existence of an immuniza-
tion registry and how they can “opt out” of having
data shared. With the implementation of federal HIPAA
guidelines, it’s even more important to ensure that the
intent and use of the information system is clearly com-
municated and understood by both parents and their
providers.

Our experience with AKC grantees supports the fact
that most people look to their peers or other trusted
sources to hear about the benefits of a new product.
As expected, pediatricians will listen more closely to a
statement from their local AAP chapter that the registry
is worth their time and effort. Likewise, parents may be
more receptive to what a known parent organization
is saying than the same message being communicated
by the health department. We have been fortunate to
have advocates (and AKC advisory committee mem-
bers), such as Rosalynn Carter and Betty Bumpers (from

Every Child by Two), to speak on behalf of immuniza-
tion registries to state and congressional leaders. Their
support has helped pave the way for states to develop
promotional campaigns with the governors and their
spouses.

A good communication strategy ensures a message
is repeated many, many times. It requires a commitment
of resources to ensure that key groups such as AAP,
American Association of Family Practitioners (AAFP),
health plans, and parent organizations have contin-
uous, up-to-date information about the purpose and
progress of registries and integrated child health in-
formation systems. Public health managers must work
hard to find and educate spokespersons that can suc-
cessfully communicate messages to their constituents.
We have observed the success of the Leapfrog Group, e-
health Initiative, and Connecting for Health in attract-
ing business leaders to promote the use of electronic
health records. We hope that public health can join these
efforts as equal partners to ensure that we have a com-
mon voice for future child health information systems.

Use the information

The best is the enemy of the good.

—Voltaire, 1764

When developing an immunization registry or inte-
grated child health information system, there is a nat-
ural tendency to want to ensure all data in the system
are complete and accurate before using the system to
support clinical and programmatic decisions. An infor-
mation system that inaccurately reports a child’s im-
munization status risks exposing a child to disease and
jeopardizes the trust of the physician using the system.
Parents also will question the utility of the information
system if it sends reminders for services already com-
pleted or, even worse, sends a reminder for a deceased
child. Public health agencies have taken the responsi-
bility of ensuring completeness and accuracy of both
demographic and clinical service information very seri-
ously. Much effort has been dedicated to developing al-
gorithms and techniques to uniquely identify children
and records. In general, health departments take a con-
servative approach to setting sensitivity and specificity
targets and, therefore, spend significant man hours re-
viewing and consolidating records.

The downside to public health’s quest for perfect
data is the risk that the data will not be released for use.
Physicians participating in immunization registries of-
ten submit immunization information to the registry
but receive little feedback about their patients. By rou-
tinely providing physicians with lists of patients who
have been identified by the information system as
needing immunizations (or other preventive services),
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providers can verify this information against the chart
records and subsequently update and correct informa-
tion that is inaccurate. Establishing a systematic cycle of
quality improvement and feedback of data in the infor-
mation system is essential to improving its usefulness.

Equally important, showing the potential of the in-
formation system (even with imperfect data) helps all
stakeholders support additional efforts to improve its
quality. Over time, demonstrating how the quality and
quantity of information in the system has improved
will assist public health agencies to justify its continua-
tion. Several states have used immunization registries
to identify pockets of need,35 show the impact of a vac-
cine shortage or change in schedule,35,36 save providers
time, and increase coverage rates through the consoli-
dation of records.6,36 Information systems can be power-
ful tools for public health policy makers and practition-
ers and can allow for more targeted use of education
and outreach strategies. We recommend an increased
emphasis on developing metrics to monitor and eval-
uate the application of registries and integrated infor-
mation systems as a means to improve the quality of
primary care for children.

� Conclusions

We believe the All Kids Count program achieved its
goals of developing information systems that can help
improve immunization rates and other preventive ser-
vices for preschool children. We have moved beyond
proof of concept with immunization registries and in-
tegrated child health information systems to address
issues of how to implement and use them effectively.
The grantees, Connections members, and other AKC
partners are to be commended for their dedication
to these goals and their perseverance in developing
a sustainable information infrastructure for children’s
health care. The lessons learned over the past 13 years
should be applied to future public health and medi-
cal informatics initiatives. Information systems projects
can be successful and their development accelerated if
we make the effort to learn from the past and from
others.

We believe the All Kids Count program achieved its goals
of developing information systems that can help improve

immunization rates and other preventive services for
preschool children. We have moved beyond proof of

concept with immunization registries and integrated child
health information systems to address issues of how to

implement and use them effectively.

Although the AKC program has ended, it leaves its
legacy with the Public Health Informatics Institute. The
Institute, also largely supported by RWJF, has as its mis-
sion to advance public health practitioner’s ability to
strategically apply and manage information systems.
The AKC experience demonstrates the benefits of using
a collaborative approach to information systems devel-
opment.

We see the efforts to integrate child health informa-
tion systems as a core part of our future work. Chal-
lenges to address in the coming years include:

• forming a collaborative governance model with
broad stakeholder representation to support fu-
ture decisions regarding child health information
systems

• developing a business or value case for integrated
child health information systems that ensures their
long-term support and sustainability

• using integrated child health information systems to
improve the delivery and quality of preventive ser-
vices for children and documenting improved health
outcomes

• ensuring that public health, medical care, and fam-
ilies work together so that future child health infor-
mation systems meet our collective needs

The recent efforts by the business community and
federal agencies to improve the nation’s health informa-
tion infrastructure have opened doors for public health
to share their experiences from developing immuniza-
tion registries and integrated child health information
systems so that the lessons learned do not have to be re-
peated by others. We know that while technology can be
a barrier, still more difficult to overcome is the challenge
of working effectively with all sectors of health care.
The potential for broad-based changes in approaches to
health care delivery for children can be realized through
better information, but it will take our collective action
and commitment to a shared vision.
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� Appendix 1

All Kids Count Grantees and Connections Members, 1992–2004

Arizona Department of Health Services†,‡

Arkansas Department of Health‡

Baltimore, Maryland City Health Department†,‡

Cal-Optima, California§

Chatham Co, Georgia Health Department∗

Cleveland, Ohio Department of Public Health∗

County of Orange Health Care Agency, California†

Detroit, Michigan Health Department†

Hartford, Connecticut Health Department‡

Iowa Department of Public Health§

Kansas Integrated Public Health Information
System§

Los Angeles, California Child Health and
Immunization Network†

Maine Bureau of Health§

Medical and Health Research Associates of New York
City, Inc.∗

Metropolitan Health Department of Nashville and
Davidson County, Tennessee∗

Michigan Department of Community Health‡,§

Minnesota Department of Health‡

Mississippi State Department of Health∗

Missouri Department of Health and Senior Services§

Monterey County, California Health Department†

Nevada State Health Division∗,‡

∗All Kids Count/Robert Wood Johnson Foundation (RWJF) grantee, 1992–1998.
†From 1992–1993, funded by RWJF; from 1993–1998, funded by The Annie E. Casey Foundation, The Flinn Foundation, the California
Wellness Foundation, The Skillman Foundation, or The David and Lucile Packard Foundation.
‡All Kids Count grantee, 1998–2000.
§All Kids Count Connections member, 2001–2004.

New York City Department of Health‡,§

North Carolina Department of Environment, Health,
and Natural Resources†

Oklahoma State Department of Health‡

Oregon Health Division‡,§

Philadelphia, Pennsylvania Department of Public
Health∗,‡

Rhode Island Department of Health∗,‡,§

Richmond City, Virginia Health Department∗

San Bernardino County, California Health
Department∗,‡

San Diego County, California Department of Health
Services†

San Luis Obispo County, California Public Health
Department†

Santa Barbara County, California Health Department†

Santa Clara Valley, California Department of Public
Health‡,§

Santa Cruz, CA Health Department†

South Carolina Department of Health and
Environmental Control‡

Snohomish, Washington Health District∗,‡

UMDNJ-Robert Wood Johnson Medical School, New
Jersey∗

Utah Department of Health§


