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Public health departments at the state and local levels are

pursuing integration strategies to consolidate child health

information systems to improve child health. Eighteen

health departments were interviewed in this exploratory research

study to gather information to describe their current activities

related to integrating child health information systems. Results

illustrate the common systems being brought together and the

technical process for doing so, financing mechanisms, range of

anticipated information-users and their method of access to the

integrated system, and common internal and external challenges

and strengths that the health departments face. The evidence

suggests a trend towards more efficient and thoughtful use of

the multiplicity of information systems within public health

departments as programs consolidate and share data and

expand electronic communication with their external partners in

the health care delivery system to improve children’s health.

KEY WORDS: child, health department, information systems,
public health informatics, systems integration

Public health departments are pursuing projects at
state and local levels to integrate child health infor-
mation systems with the intent of improving delivery
of preventive and therapeutic services by consolidat-
ing health information and making it available at the
point of service to appropriate information-users, such
as public health programs, health professionals, and
families.

Federal, state, and private funding support health
department efforts by linking grants and appropria-
tions to integration. Genetic Services Branch/Maternal
and Child Health Bureau/Health Services and Re-
sources Administration (HRSA/MCHB) and Early
Hearing Detection and Intervention/Centers for Dis-
ease Control and Prevention (CDC/EHDI) have en-
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couraged the development and integration of newborn
screening information systems with other health in-
formation systems through their grant mechanisms.1–3

States such as Alaska and Georgia have encouraged the
development of integrated health information systems
through the allocation of budgetary resources. From the
private sector, All Kids Count has supported integra-
tion activities at the state and local level through devel-
opment of a community of practice, sharing of good
practices and lessons learned, and providing small
grants for focused projects.

However, little is known about the range or extent
of such integration activities. Therefore, All Kids Count
conducted an exploratory survey of selected state and
local health departments to gather input related to the
following question: “What are the current activities
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related to the integration of child health information
systems?” Information collection focused on systems
being integrated and the technical approach applied,
funding sources, anticipated information-users and
their method to access the integrated system, and
strengths and challenges of integration projects that
health departments face.

� Methodology

Integration was defined from the information-user’s
viewpoint, such that an authorized user can determine
at a glance, the status of a child with respect to the pro-
grams being integrated irrespective of hardware and
software (eg, results of screenings, immunizations ad-
ministered, services needed).

We identified a sample of 23 public health depart-
ments that were self-identified as working on integrat-
ing two or more child health information systems. They
include:

• Members of All Kids Count Connections, a commu-
nity of practice of state and local health departments
that have active projects integrating child health in-
formation systems

• Planning and implementation grantees funded by
HRSA/MCHB to integrate newborn dried blood-
spot information systems with other child health in-
formation systems

• Respondents to the 2000 Immunization Registry An-
nual Report who reported having an immunization
registry exchanging and retrieving information with
other health information systems

• Respondents to the American Immunization Reg-
istry Association’s Programmatic Registry Opera-
tions Workgroup survey who reported integrating
immunization registries with other public health in-
formation systems

The instrument was an open-ended group telecon-
ference questionnaire to gather qualitative data, as-
sessed for face-validity, and pilot tested. Codes and def-
initions were iteratively refined during data collection
and analysis phases.4

Twenty-two out of 23 health departments (20 states,
2 cities, and 1 county) participated in 1-hour inter-
views from April–July 2003. The contact person from
each health department was asked to invite two or
more stakeholders of the integration project to par-
ticipate in the group interview. Stakeholders included
representatives from several public health areas includ-
ing immunization, newborn dried blood-spot screen-
ing, vital registration, and information technology
services.

� Sample for Analysis

The final sample was 18 health departments planning
or implementing integrated child health information
systems. Twelve of the responding organizations were
actively integrating child health information systems
and 6 were in the planning stages, with implementation
of their projects within 1–3 years. Four of the health
departments identified in the sampling frame were not
pursuing integration projects and reported that their
planning or previous efforts ended because resources
were lost or political support for the activity changed.
They are not included in the analysis.

� Results

Systems and technical approaches

The results identified current and future program infor-
mation systems that integrated or planned integration
with other health information systems. Future integra-
tion activities are those planned for the next 1–3 years.
Eleven health departments report integrating 8 or more
different public health program databases currently or
in the future, while 2 health departments only have 4
systems integrated and no short-term future activities
to bring in additional systems.

The number of systems being integrated by individ-
ual health departments ranges from 4–10. Commonal-
ity exists among the systems being integrated. Eleven of
the 18 respondents are consolidating information from
newborn dried blood-spot screening, newborn hearing
screening, vital registration, immunization registries,
and the Women, Infants & Children program (WIC).
Those health departments with current or short-term
implementation plans of integration for 8 or more sys-
tems are also the health departments targeting nonpub-
lic health systems for integration, such as Medicaid, pri-
vate providers, and private insurers. Notably, 2 of the
health departments with 9 systems being consolidated
are the only respondents with currently integrated in-
formation with Medicaid and private health care deliv-
ery system partners.

Respondents were asked about the design of the in-
tegrated system, whether it was the development of
a single database, middleware solution, or a combi-
nation of these approaches. A single database consoli-
dates multiple programs’ data into one large database,
which requires individual programs to choose to use
the new integrated system as their primary database.
Middleware solutions are tools that provide real-time,
cross-platform connectivity and query databases to en-
able individual systems to remain distinct. Six of the
health departments are using only a middleware ap-
proach, while 5 are building a single large database to
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FIGURE 1. Current and future information systems targeted for integration.

consolidate information. Seven health departments are
using a combination of these two approaches.

Some respondents shared their reasons for select-
ing a single database approach versus a middleware
solution or a combination. A respondent using a sin-
gle database approach identified several deciding fac-
tors: (1) the need to reduce the number of the disparate
databases, (2) the need for data standardization across
public health programs, and (3) the desire to avoid the
complexity of using middleware to translate data that
resided on numerous different platforms and operat-
ing base systems. In contrast, one health department
that is using a middleware solution emphasized that
the importance of maintaining the individual program
databases was critical to the agreement among the par-
ticipating programs to share their data. Finally, a health
department that is using a combination of approaches
cited practical reasons: some public health programs
had begun a single database strategy prior to the ar-
ticulation of a health department strategy to integrate
its child health information systems, and other child
health programs wanted to retain their individual
databases that served their programs’ needs but also

wanted to share the information, which made a mid-
dleware approach a sensible solution.

Respondents were also queried about data ware-
house development efforts. A data warehouse pro-
vides a historic copy of program data primarily for
the purposes of reporting, queries, and analysis. It
does not provide real-time connections among multi-
ple databases. Eight of the respondents are building a
data warehouse for their health department to support
analytic and reporting requirements.

Funding

Nine of the health departments organizationally es-
tablished the integration project as separate from the
categorical programs with its own budget. Other in-
tegration efforts were housed within a specific public
health program, despite bringing together data from
multiple programs. Funding sources included a vari-
ety of federal grants, state appropriations, and some
private sources. Some health departments had only 2
sources while one health department reported 9 differ-
ent sources. Ten of the 18 respondents received state
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TABLE 1 � Types of information-users who will have
access to the integrated information system by health
department, n = 18
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Number of health
Types of information-users departments providing access

Medical providers 13
Local health departments 9
Hospitals 7
Schools 6
Families 4
Private health insurance 2

funds. As expected, because of the sample identifica-
tion process, the most frequent sources of the federal
funds were HRSA/MCHB grants for 13 respondents
and CDC/EHDI grants for 9 respondents. Six health
departments used Medicaid matching funds to support
the integrated information systems.

Information-users

Respondents readily identified numerous authorized
internal and external partners in the health delivery
system who will use or are currently using the data
from the integrated system. All respondents anticipated
internal use by health department personnel for pro-
gram needs. Thirteen respondents anticipated active
use of the information by medical providers. Eight re-
spondents indicated that medical providers would be
both users of information as well as contributors to the
data system itself; 3 respondents reported that the data
entry will be directly into the integrated system, and
the other 5 respondents reported that private medical
providers will electronically submit data to individual
public health programs. Beyond the health system, 6
respondents will provide authorized, limited access to
school nurse teachers (mostly for immunization infor-
mation), 4 will enable families to have access, and 2 will
provide authorized, limited access to private health in-
surers (usually for HEDIS purposes).

Currently, access to public health program data
is provided through multiple mechanisms, including
paper-based mailings (10 respondents), Web-interface
(8 respondents), dedicated line to a server (7 respon-
dents), and telephone (5 respondents). However, all 18
respondents reported that future authorized access to
the integrated public health information systems would
use Web-interface.

Strengths and challenges facing the
health departments

Finally, when asked to identify the leading strengths of
or challenges to the integration projects, respondents

TABLE 2 � Strengths and challenges facing the health
departments, n = 18
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Strengths Challenges

Organizational commitment/constraints 16 13
External political environment 8 10
Financial resources 8 11
Confidentiality and security 4 9
Information systems issues

Data sharing agreements 11 9
Technology changes 5 13
Data quality concerns 3 4
Data de-duplication 1 6
Data standards (or lack thereof) 0 3
Existence of a unique identifier 0 2

identified issues categorized as organizational commit-
ment or constraints, external political environment, fi-
nancial resources, and information systems issues.

Frequently, the respondents identified certain factors
as both strengths and challenges. For example, 12 of
the 18 respondents cited organizational commitment
as both. Leadership support may exist for the integra-
tion effort but existing organizational policies may hin-
der the actual connectivity and need to be changed or
amended. Strong organizational commitment to inte-
gration by staff or executive management was cited
as crucial by 16 respondents. Overall, 13 respondents
mentioned organizational constraints, including lack
of procedures for integration of multiple programs’
databases, categorical programmatic barriers, shifting
priorities, and frequency of internal leadership changes
at the executive management level.

Looking at the external political environment, strong
support from community stakeholders, elected offi-
cials, and/or medical providers benefits the integration
activities because of the desire to share health informa-
tion, according to 8 respondents. Ten respondents men-
tioned challenges (eg, community groups who oppose
government-developed information systems, govern-
ment officials who focused on issues other than public
health department efforts to integrate child health in-
formation systems, emergence of other priority pub-
lic health issues such as bioterrorism preparedness,
etc.).

Concerns about transmission of electronic health in-
formation and confidentiality and security needs were
associated with the Health Insurance Portability and
Accountability Act (HIPAA). Eleven health depart-
ments cited the current budget crises affecting states
and inadequacy of funding for integration activities.
Eight respondents recognized that without the current
funding to support the integration efforts, the projects
would not be making progress. Therefore, current
funding levels were strengths and enabled the health
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departments to implement their integration activities.
However, the budget crises were anticipated to reduce
available funding in the future and potentially threaten
the sustainability of the integration activities.

Technical changes have advanced the integration ef-
forts for 5 respondents by enabling new mechanisms
for linkages. Strong data sharing policies within the
health departments (11 respondents) and data quality
improvement efforts (3 respondents) were reported as
supporting the integration efforts and advancing the
use of and support for the integrated system. On the
other hand, technical challenges were numerous and
reported by all 18 respondents. Thirteen respondents
identified rapid technological advances and changes
in technology practice (ie, the emergence of new tech-
nology standards and complex security protocols as
viruses and threats to privacy become increasingly so-
phisticated). Data issues included ownership of the
data being integrated from various sources (9 respon-
dents), de-duplication of data elements and individual
electronic records (6 respondents), and quality concerns
(4 respondents).

� Discussion

The commonality among the 18 responding state and
local health departments’ integration activities, fund-
ing sources, and intended information-users suggests
that, even though strategies were designed indepen-
dently, public health programs have consistent needs
that information systems can support. While the drivers
(eg, funding, political will, current information system
trends across sectors) for the integration strategies may
differ, the similarity is noteworthy.

The frequency with which immunization registries,
WIC, newborn dried blood-spot and hearing screen-
ing systems, and vital registration systems are inte-
grated suggests a logical starting point for the inte-
gration of child health information systems. Four of
the 5 public health programs are recommended for all
infants/children, they are carried out (or begin) in the
newborn period, they are time-sensitive (a delay in car-
rying them out can lead to adverse outcome), and they
are primarily delivered in the private sector but have

The commonality among the 18 responding state and
local health departments’ integration activities, funding
sources, and intended information-users suggests that,
even though strategies were designed independently,

public health programs have consistent needs that
information systems can support.

a strong public health component. The WIC program
is initiated at birth for qualifying parents and has an
immunization requirement. Additionally, the services
assessed and ensured by the 5 programs are mandated
in most or all states.

Health departments with several systems currently
integrated are also those with the innovative outreach
to entities beyond the walls of the individual organi-
zations and those that link information-users with in-
formation providers (eg, public and private insurers
and health care professionals). These activities among
health departments that are presumably more ad-
vanced in their integration strategies signal the need to
bridge the information gap among public health, health
practitioners, and public and private payers.

Likewise, the level of integration varies by the re-
spondents. This difference may reflect how long the
various respondents have been pursuing integration
strategies and are able to successfully secure funding
and other resources. However, different areas within
a health department may agree that integration is a
worthwhile strategy while others may disagree or may
be unsure. Circumstances may exist wherein the in-
tegration of disparate information may not be a sen-
sible mechanism for addressing programmatic needs.
Or the ongoing maintenance of a complex informa-
tion infrastructure may be too risky to invest lim-
ited resources during a time of considerable concern
about state budget situations and uncertainty of fed-
eral grant support. The value case for integration has
not been firmly established and is an area for future
research.

The range of information-users highlights public
health’s intimate connection with the larger health de-
livery system. Public health agencies work in partner-
ship with the private health sector to ensure the provi-
sion of preventive and therapeutic services, for which
the public health sector is accountable. The integration
of child health information systems supports the infor-
mation needs of public and private sector health care
professionals who are seeking to provide timely, appro-
priate care to children.

The diversity of funding by some of the respon-
dents implies that innovative health departments use
a variety of sources to sustain their integration activ-
ities and are moving beyond the constraints of tra-
ditional categorical funding streams to build systems
that support the enterprise of public health. Such cre-
ative use of funds was urged by a joint inter-agency
agreement letter from HRSA and CDC.5 Although
the sample numbers are too small to conduct sta-
tistical analyses to make inferences, trends can be
noted. Among the health departments with numerous
funding sources, they have been diligently pursuing
integration activities and have formally articulated
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integration as part of the strategic direction of their re-
spective agencies.

The survey results are exploratory and limited in
their scope and conclusions. The method of identify-
ing state and local health departments pursuing in-
tegration activities is narrow; however, the response
rate (22/23) is excellent. The open-ended questions con-
strain the analysis to quantification of themes and com-
mon responses. The exploratory survey design pro-
vides a broad overview of activities; it does not enable
an in-depth exploration of any one facet of integrating
child health information systems. The qualitative and
exploratory interview design had multiple benefits. The
open-ended, conversational style engaged the respon-
dents, enabling them to share stories. It also allowed
them to discuss, as a group, key integration activities
from multiple perspectives and increase the depth of
the interview data.

Finally, the 18 respondents working on integrating
child health information systems provided insights into
the types of systems being brought together with dif-
ferent technical solutions, the challenging issues each
faces, and the desire to provide access to a range of
information-users. The respondents to this survey be-
lieve that child health can be improved through the
timely provision of clinical and therapeutic informa-
tion. The results indicated that steady progress is be-
ing made toward the realization of this goal. Further

research in this area should explore the benefits of inte-
grated systems in terms of internal benefit to the health
department, effects of electronic communication with
external health care partners, and outcomes evaluation
of the impact of integrated information systems on child
health.
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