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Context: A recent systematic review found that use of an

immunization information system (IIS) is an effective intervention

to increase vaccination rates. The purpose of this review was to

evaluate costs and benefits associated with implementing,

operating, and participating with an IIS. The speed of technology

change has had an effect on costs and benefits of IIS and is

considered in this review. Evidence Acquisition: An economic

evaluation for IIS was conducted using methods developed for

Community Guide systematic reviews. The literature search

covered the period from January 1994 to March 2012 and

identified 12 published articles and 2 government reports.

Evidence Synthesis: Most studies involving cost data evaluated

(1) system costs of building an IIS and (2) cost of exchanging

immunization data; most economic benefits focused on

administrative efficiency. Conclusions: A major challenge to

evaluating a technology-based intervention is the evolution that

comes with technology improvements and advancements.

Although the cost and benefit data may be less applicable today

due to changes in system technology, data exchange methods,

availability of vendor support, system functionalities, and scope

of IIS, it is likely that more up-to-date estimates and

comprehensive estimates of benefits would support the findings

of cost savings in this review. More research is needed to update

and address limitations in the available evidence and to enable

assessment of economic costs and benefits of present-day IIS.
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● Context

Vaccines are considered one of the most effective pre-
vention tools used within public health to prevent
vaccine-preventable diseases (VPD) among children,
adolescents, and adults. Through vaccinations, the
United States has experienced declines in incidence of
morbidity, disability, and mortality from VPD.1,2 Rec-
ommended childhood vaccinations that protect against
diphtheria, tetanus, pertussis, Haemophilus influenza
type b (Hib), poliovirus, measles, mumps, rubella,
hepatitis B, varicella, hepatitis A, pneumococcal, and
rotavirus prevent approximately 20 million disease
episodes and 42 000 premature deaths, resulting in
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estimated net savings of $68.8 billion (2009 dollar) from
averted medical costs and reduced absenteeism from
work.3

Although the success of childhood vaccination pro-
grams has led to more than 95% decline in these infec-
tious diseases, cases of illness and death by VPD still
occur, as evidenced by the measles outbreak during
1989-1991 attributable to unvaccinated or undervac-
cinated persons.4-6 Immunization programs and vac-
cination providers remain challenged to identify un-
vaccinated and undervaccinated subpopulations and
individuals, ensure that individuals are appropriately
vaccinated, and conduct outreach and interventions to
maintain high vaccination coverage levels.

Use of an immunization information system (IIS)
is one strategy that can be adopted to increase and
improve vaccination delivery in the United States.
Immunization information systems are confidential,
population-based, computerized databases that record
all vaccination doses administered by participating
providers to people residing within a given geopolitical
area.7 These information systems have multiple clinical
and public health functions, all of which assist in en-
suring appropriate vaccination to reduce risk for VPD.

Based on the results of a systematic review, the Com-
munity Preventive Services Task Force (Task Force) re-
cently recommended use of IIS as an effective interven-
tion to increase vaccination rates.8 Subsequently, this
systematic economic review was conducted to evalu-
ate costs and benefits associated with implementing,
operating, and participating with an IIS.

Economic evaluations of technologically based
interventions are challenging because of the speed and
complexity of technology change. This challenge is par-
ticularly applicable to IIS, as systems have undergone
major advancements since inception in the 1970s. This
review identified the following 5 factors in the dynamic
nature of IIS that complicate economic evaluation: (1)
evolution of system technology; (2) evolution of data
exchange methodologies; (3) emergence of software
vendors that support IIS; (4) continued enhancements
to system functionality; and (5) shift in the scope of
IIS. With these factors in mind, this economic eval-
uation was conducted and assessed, and the results

were compared with criteria of modern systems and
capabilities.

Costs and benefits of IIS

Historically, in the United States, funding for IIS de-
velopment has been provided by federal, state, local
governments, private foundations, and managed care
organizations (MCOs).9,10 Implementing IIS requires
upfront investment from these payers, whereas the
benefits—both financial and nonfinancial—accrue to
the payers, providers, patients, and the general pop-
ulation. For example, using an IIS to prevent a duplica-
tive vaccination reduces costs to the patient (eg, money,
time, and pain of vaccination) and also reduces costs to
providers, public health officials, and the general popu-
lation by allocating fewer public and private resources
to administer vaccines.

Expected costs of implementing an IIS include sys-
tem costs (costs to develop and operate the IIS, to pop-
ulate data at the central IIS, hardware and software
costs, and/or licensing fees) and the cost of exchang-
ing immunization data. Tables 1 and 2, respectively,
provide an overview of system costs for 2 types of IIS
and data exchange costs. Data exchange costs accrue to
both the provider and the IIS. Data exchange costs to
the provider include labor costs to enter data manually
into IIS or costs associated with linking an existing soft-
ware system (eg, an electronic health record) to IIS. Data
exchange costs to IIS include identifying, enrolling, and
training providers on use of IIS and establishing elec-
tronic linkages with other information systems, which
incurs both operational and technical costs.

Economic benefits of IIS may include improved clin-
ical service for vaccine administration and reduced ad-
ministrative burdens associated with a vaccine delivery
system. The ability of IIS to produce consolidated vac-
cination histories and to forecast (typically algorithm-
based) which vaccinations are due and when those
doses are due for each individual served by the sys-
tem can support immunization providers in improving
vaccination coverage and reducing overimmunization.
Administrative support functions for vaccine delivery
provided by IIS include increased efficiency of provider

TABLE 1 ● System Cost: Cost of Implementing and Operating an IIS
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Costs Specific to Type of IIS Costs Applicable to All IIS

Custom-built IIS Development (design system architecture, software and security features) Operation (personnel cost to maintain the IIS)
Hardware

Vendor-supported IIS Licensing fee customization (features and applications) Populate IIS (manual entry or electronically)
Capability and function upgrades
Software/hardware upgrades
Servers

Abbreviation: IIS, immunization information system.
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TABLE 2 ● Data Exchange Cost: Cost of Exchanging Data
With an IIS
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Potential Types of Cost Perspective

Hardware Provider
Software configuration
Labor cost to manually enter vaccination

data
Operational and/or technical costs to link

existing software system (eg, electronic
health records) to IIS

Identifying new providers IIS implementer
Training providers
Operational and/or technical costs to link IIS

with other information systems (eg, birth
records, electronic health records)

Abbreviation: IIS, immunization information system.

reminder functions, generation of reminder/recall
notices for patients, and assessment and feedback
interventions for providers.7 Immunization informa-
tion systems may also be used to track vaccine stock and
assess immunization activity for a provider practice.
Improved vaccine supply and management should re-
sult in less waste and more accurate vaccine inventory
and less time required to create vaccination coverage
and assessment reports for the provider practice and
the population. Ultimately, IIS can lead to an increase
in appropriate vaccinations, which results in reduced
VPD, an associated reduction in morbidity and mortal-
ity, and an improvement in quality-adjusted life-years.
A reduction in morbidity and mortality is quantified
as an economic outcome by measuring averted health
care costs and productivity loss averted.

● Evidence Acquisition

A systematic review of economic evaluation studies
is typically conducted for community-based interven-
tions recommended by the Task Force. Methods used
by the Guide to Community Preventive Services (Com-
munity Guide) in conducting systematic reviews of
economic evaluations are described elsewhere.11,12 To
be eligible for inclusion in this economic review, stud-
ies had to satisfy the intervention definition stipulated
in the effectiveness review—confidential, population-
based, computerized databases that record all vaccina-
tion doses administered by participating providers to
people residing within a given geopolitical area. Im-
munization systems that include multiple providers
in a geographic area and represent a majority of a
population are considered population-based for the
purposes of this assessment. Search of the economic

literature also mirrored the effectiveness search pe-
riod of January 1994 to March 20127 and combined
economic-specific key words such as cost, cost-benefit,
cost-effectiveness, and cost utility with the effective-
ness search terms. In addition to the databases searched
in the effectiveness review (ie, The Cochrane Library;
MEDLINE; CINAHL; PsycINFO; ERIC; Sociological
Abstracts; Web of Knowledge; EMBASE; and CAB In-
ternational), EconLit, Social Sciences Citations Index,
JSTOR, and Google were used. All monetary values
were adjusted to 2011 US dollars, using the general
Consumer Price Index from the Bureau of Labor Statis-
tics (www.bls.gov/).

To take into account the scale of IIS and increase
comparability between studies, the Community Guide
Economics Team (the Team) calculated cost per child
vaccinated by using other measures provided in each
study if this average cost information was not provided.

● Evidence Synthesis

The economic search resulted in 71 potentially relevant
studies after title and abstract screening. After a review
of the full text of these studies, 12 published articles9,13-23

and 2 government reports24,25 were included as the fi-
nal body of evidence. All studies assessed IIS in a US
setting and focused on pediatric immunizations. Nine
of these studies provided information related to either
system costs or data exchange costs, and 9 provided
information on benefits; 4 studies provided an assess-
ment of both benefits and costs.

System cost

Seven studies9,14,16,18,21,22,25 evaluated IIS system cost
(see Table 3), which includes costs of developing the
system architecture, software, hardware, hardware
configuration, populating the database, and training.
Operation costs are the costs of maintaining the system
and managing records. Three9,14,21 studies combined
the cost of bringing providers online—equipment,
data entry costs of the provider, and/or training
costs—with development cost. Unfortunately, the
studies did not stratify costs to distinguish systems
cost from data exchange cost. Total costs ranged from
$205 077 to $108 million, annual cost per child ranged
from $5.40 to $60.82, and cost per vaccination record
ranged from $0.11 to $12.88. Variability in costs might
be attributable to the scale of the IIS and the target
population size. Three studies16,18,21 evaluated a city
IIS, whereas 2 studies14,22 evaluated a combination of
city/state (or county) IIS. One study25 solely evaluated
a state IIS, whereas an additional study9 focused on a
national projection.

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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TABLE 3 ● System Costs Reported in the Included Studies
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Study (Author, yr) Sample Size Time Period, yr
System

Technology
Year of

Evaluation
Total Costs

(2011 Dollar)

Cost/Child or
Cost/Record
(2011 Dollar)

Rask et al (2000)21a 1 City IIS (Atlanta) 3 NR 1997 $61 ,580 $5.80/child/yrb

(n = 35 550)
Slifkin et al (1999)22 4 State/city/county IIS 5 NR 1997 $4.4 million (mean) $15.70 to

$60.82/child/yrb

(n = 11 124-66 071)
Fontanesi et al

(2002)16

3 City IIS (CA-HMO;
health departments)

3 Client-Server
Architecture,
Mainframe

Architecture,
Off-the-shelf

software

1998 $352 036 (mean) NR

Horne et al (2000)9a Modeled nationwide
registry

1 NR 1998 $108 million $5.40/child/yr

McKenna et al
(2002)18

1 City IIS (Boston) 1 NR 1998 $205 077 Overall: $7.50/child/yr
(n = 63 420)

23 Provider IIS $271 790 (mean)
Bartlett et al

(2006)14a

24 State/city IIS 5 NR 2002 $1.15 million to
$1.9 million

$0.11/record (n =
2.9-3.2 M records) to

$12.88/record
(<250 000 records)

Virginia Department
of Planning and
Budget 2010 (VA
State Report)25

1 State IIS (VA) 1 NR 2010 $2.4 million NR

Abbreviations: CA-HMO, California Health Maintenance Organization; IIS, immunization information system; NR, not reported; yr, year.
aIIS systems included resources to provide computers and/or data entry costs of providers to populate IIS.
bAverage cost measure calculated by the Community Guide Economics Team.

Data exchange costs

Two19,20 studies reported data exchange costs associ-
ated with IIS (see Table 4). One study20 reported opera-
tional costs from the provider perspective of reporting
vaccination information to a central registry, and an-
other study19 estimated costs for a MCO to link to an
existing IIS to improve reporting for the Healthcare
Effectiveness and Data Information Set, quality mea-
surement, and the physician incentive program. Data

exchange costs ranged from $8395 to $33 459. No eval-
uated studies reported explicit data exchange costs ac-
crued by IIS. As mentioned previously, these costs were
included in the development costs from 3 studies.9,14,21

Benefits

Nine studies9,13,15,17-19,23-25 focused on savings that could
accrue from using an IIS. Most studies focused on ad-
ministrative efficiency of an IIS in contrast to manually

TABLE 4 ● Data Exchange Costs Reported in the Included Studies
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Study (Author, Yr) Sample Size Time Period, yr
Data Exchange

Method Year of Evaluation
Total Costs

(2011 Dollar)
Cost/Child

(2011 Dollar)

Rask et al (2000)20 4 Provider sites
(Atlanta)

1 Electronic Linkage 1998 $16 650 $0.91/childa

Manual Entry 1998 $8395 to $33 459 $5.14 to $11/childa

O’Connor et al
(2010)19

Managed Care
Organization
(Michigan)

1 Electronic Linkage 2007 $15 533 N/A

Abbreviation: N/A, not applicable; yr, year.
aAverage cost measure calculated by the Community Guide Economics Team.
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performed vaccination-related activities (eg, pulling
records [health care and education system], con-
tacting previous providers for vaccination histories,
and generating immunization-related reports). Four
studies9,15,23,25 considered reduction in costs that would
result from decreased overvaccination. Of these stud-
ies, 215,23 estimated benefits of IIS during a public health
emergency, a rare but critical event. To estimate poten-
tial savings from reduced vaccination duplication, both
studies assumed that every record identified retrospec-
tively through the Louisiana IIS, LINKS (Louisiana Im-
munization Network for Kids Statewide), represented
savings from avoiding revaccination of children dis-
placed during Hurricane Katrina. This assumption—
that every child with a record in the LINKS would have
been revaccinated in the absence of the system—likely
leads to an overestimate of administrative savings;
however, the estimate does not account for unnecessary
pain and the inconvenience of reimmunization, nor for
the costs associated with lost work time and school
absenteeism because of vaccination appointments.15

The other studies9,25 modeled all potential benefits from
reduced overvaccination (in addition to other benefits)
on the basis of assumptions designated by the authors.

Benefits evaluated in these studies were mostly spe-
cific to savings associated with administrative effi-
ciency and decreased overvaccination and thus provide
a limited picture of benefits that might be realized with
IIS. No studies evaluated economic benefits that re-
sult from reduced morbidity and mortality from VPD.
Benefit outcomes evaluated in the included studies are
presented in Table 5.

Cost-benefit

Four studies9,18,19,25 provided an assessment of bene-
fits and program costs, each focusing on a different
perspective (national, local city/state, or health care
system). One study9 modeled cost and benefits of a na-
tionwide IIS and indicated a benefit-cost ratio of 3.5:1. A
state-level study25 modeled anticipated yearly benefits;
compared with annual IIS costs to the state, the benefit-
cost ratio was 1.59:1. At the city level,18 one evaluation
found that using an IIS compared with manually per-
forming immunization activities resulted in net savings
of $36 815. Among health care systems, a MCO19 esti-
mated a return of $8 for every $1 spent after linking to a
state IIS for electronic data reporting versus manually
retrieving claims data.

● Conclusions

Cost studies in this review provide information on
costs to implement and operate the system and asso-

ciated costs to participate and exchange information
with an IIS. Studies with benefit information focused on
administrative efficiency of clinical vaccination activi-
ties and savings resulting from decreased overvacci-
nation. A major challenge to evaluating a technology-
based intervention is the evolution that comes with
technology improvements and advancements. To de-
termine whether cost and benefit estimates from the
evaluation provide insight into the economic efficiency
of present-day IIS, the IISs evaluated in the included
body of evidence are compared with standards of more
recent systems (discussed in the next section). To assess
whether the evidence reflects mechanisms, capabilities,
and scale of present-day IIS, the Team considered sys-
tem technology, use of vendor support, data exchange
methods, system functionality, and scope of IIS.

Relevance of findings

Six of the studies that assessed IIS systems cost date
from 1997 to 2002 and thus reflect an IIS created at
least 10 years before the evidence was gathered in 2012.
As would be expected with a technology-based inter-
vention, IIS system technology has evolved over time.
When IISs were first developed in the United States,
these systems primarily used mainframe technology
with limited or no network connectivity. As the technol-
ogy infrastructure improved, most IISs transitioned to
client-server computer systems that enabled more auto-
mated data exchange by using a networked approach.
Costs associated at this stage involved purchasing
servers to support the IIS and information technology
staff to maintain server functionality. Although many
IISs continue to use client-server technologies, some
are exploring use of cloud-based technology, which dis-
tributes computing infrastructure outside the organiza-
tion, with more advanced networking. Costs associated
with cloud-based technology are expected to be less
than those associated with client-server technologies
because of economies of scale and efficiency improve-
ments and requirement of lower up-front costs.26,27

Unfortunately, only 1 study16 discussed details of the
technological setup of the IIS. Two types of system
technology were represented in the single study—
mainframe architecture and client-server architecture.
No studies reported costs associated with cloud-based
technology.

Another evolution in IIS development has been the
emergence of software vendors that support IIS. Most
IISs were originally developed, coded, quality tested,
and maintained by in-house information technology
staff. Several major vendors now support IIS imple-
menters. In 2013, 77% (43/56) of immunization pro-
grams in the United States were supported by IIS ven-
dors (L. P., unpublished data, 2014). Because no studies

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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included in this review evaluated costs of vendor-
supported IIS, expenses associated with use of this
technology compared with original in-house systems
were not clear. However, it can be postulated that
vendor-supported systems incur lower development
and maintenance costs, particularly for IIS that are less
customized. Vendor-supported software allows imple-
menters to take advantage of investments already made
in software development by the vendor, as well as pre-
decessors who customized components of the system,
rather than developing a system in-house. Correspond-
ingly, some states have also shared costs in developing
and implementing an IIS. In this review, many IISs in
the studies represent the early adopters of IIS and thus
are expected to have higher costs for using a new tech-
nology with no precedent system.

Third, methods for immunization data exchange
have also changed over time. When IISs were first
developed, immunization information was sent from
the IIS on diskettes to vaccination providers who then
loaded that information onto locally supported com-
puter systems, updated that information with new vac-
cinations, and returned diskettes to the IIS. Other users
relied primarily on paper reporting, which required
that vaccination providers record immunization infor-
mation on standard forms and mail or fax that in-
formation to the IIS. As the Internet became widely
used, IIS transitioned to Web-based reporting systems
so that providers could log on to a secure IIS Web site,
then retrieve and submit immunization information
in real time. As computers and electronic systems be-
came commonplace in provider practices (eg, electronic
billing systems and electronic health records), many
providers and IIS developed capacity to exchange im-
munization information electronically between these
systems. Electronic data exchange originally relied on
batch reporting, in which data were queued up and
sent to receiving systems at scheduled times. How-
ever, advances in system technologies, combined with
use of Health Level 7 (HL7) standards, a nationally
recognized standard for electronic data exchange be-
tween systems storing health data, have further sup-
ported the ability of IIS and provider-based systems to
exchange data bidirectionally in real time. Costs associ-
ated with electronic data exchange include cost of infor-
mation technology staff to maintain and support elec-
tronic data exchange for both the provider and the IIS.
Only 2 studies provided information on data exchange
costs.19,20 Of these studies, 1 measured costs associated
with manual data entry performed by clinic person-
nel versus a billing or patient management system.20

However, it is unclear whether that study accounted
for the technician costs to link the system to the IIS;
the study reported only time and equipment costs. The
other study is from the perspective of an MCO and

included cost of linking existing internal electronic sys-
tems to IIS.19 The MCO did not directly input data
into the IIS; consequently, the estimate might be ap-
plicable to a provider with an electronic health record
system.

Fourth, rapid advances in computing and technol-
ogy have produced numerous benefits by enabling new
functions and improving existing functions. Generally
speaking, IISs were originally developed to primar-
ily consolidate vaccination histories across multiple
providers to provide clinical decision support, conduct
reminder/recall, and monitor vaccination coverage.
However, in recent years, the functions and features
of IIS have expanded to support the diverse needs of
multiple immunization stakeholders, such as vaccine
ordering and inventory management functions and
emergency preparedness support, and have improved
reporting functions to better address geographic pock-
ets of needs (L. P., unpublished data, 2014). Most bene-
fits in this body of evidence focused on reduction of
labor and time costs that accrued from using com-
puterized versus manual systems. Although 4 stud-
ies evaluated potential savings that would result from
reduced duplicative immunizations because of better
tracking and consolidated access of patient immuniza-
tion records, the modeled/partially modeled findings
have limitations because of their assumptions and hy-
pothetical projections.

The addition and expansion of IIS functionality is
associated both with costs, which are unclear, and ben-
efits. This review provides only a small glimpse into
the economic benefits that result from implementation
of IIS. The absence of reporting many of the expected
benefits does result in an underestimation; however,
it is important to note that the benefits evaluated in
this review are relevant to current IIS systems and
can be viewed as the minimum benefits that can be
expected.

Finally, IIS economies of scale have changed. Many
of the IISs in this review focused on citywide systems.
Today, most of these city-based systems have been
consolidated into a state-based IIS that serves a
larger population, helping to reduce costs associated
with developing, maintaining, and connecting multiple
smaller-scale systems. Immunization information sys-
tems have also expanded their original focus of child-
hood vaccinations to include adolescents and adults.
As more IISs incorporate vaccine administration data
for adults, either through adding adult patients to the
system or as individuals already enrolled in the IIS
age into adulthood, the capabilities of IIS will become
more universally applicable to individuals of all ages.
Ninety percent (53/56) of immunization programs are
supported by an IIS that serves the life span and have
become universally applicable to individuals of all ages

Copyright © 2014 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.
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(L. P., unpublished survey, 2014). The expansion of pop-
ulations served increases the volume of data received,
processed, and reported. Unfortunately, costs associ-
ated with enhancing IIS to be able to support this in-
crease in volume were not available. With these limi-
tations in mind, Table 6 provides a summary of why
the evidence provided in the included studies might be
less relevant in determining costs of a present-day IIS.

Summary of findings

Based on the limitations discussed in this article, ev-
idence in this review might not accurately represent
present-day IIS; however, it is unlikely that the ratio of
economic benefits to costs is any less favorable. As IIS
functionality has improved, benefits are expected to be
greater than what is captured in this review. With multi-
ple factors influencing cost—potentially lowering costs
through advancements in technology, introduction of
vendor-supported IIS, and increase in scale, and poten-
tially raising costs through improved functionality—it
is unclear how present-day costs would compare with
costs reflected in the studies. However, it is unlikely
that costs increased at the same magnitude as bene-
fits, which were underestimated in this review; costs
might also potentially be lower. Therefore, it is likely
that more up-to-date estimates of costs and benefits
would support the findings of cost savings in this re-
view. In addition, more research is needed to update
and address the limitations in available evidence and

enable an assessment of economic costs and benefits of
a present-day IIS.

● Evidence Gaps

More economic data are needed on the costs of
implementing present-day IIS, with information de-
tailing whether the system is developed in-house
or vendor supported. Details of system technology
would be helpful in comparing each type of tech-
nology with its associated costs. This body of ev-
idence primarily captured the economic benefit of
reducing reporting burden and time spent locating
records. Additional benefits (improved efficiencies and
decreased time associated with conducting provider
reminder/recall functions, provider assessment and
feedback efforts, improved vaccine supply and
management, and reduced morbidity and mortality)
need to be monetized to fully capture the economic
returns that accrue from using an IIS.

Lastly, the number of direct linkages between IIS and
electronic health records (EHRs) are increasing in part
due to the Centers for Medicare & Medicaid Services
Meaningful Use initiative that provides financial incen-
tives to eligible health care providers that acquire and
demonstrate meaningful use of certified EHR products,
which includes the exchange of data with IIS.28 As more
providers create direct linkage from EHRs to the cen-
tral IIS, more information and details are needed about
the costs of this type of connection.

TABLE 6 ● Relevance and Limitations of Evidence Findings
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

Study (Author, Yr) Year of Evaluation Limitations in IIS Evaluated

Slifkin et al (1999)22 1997 1. System technology likely to be out-of-date
Rask et al (2000)21

Fontanesi et al (2002)16

1997
1998

2. Focus on developing an in-house system, versus a
vendor-supported system

Horne et al (2000)9

McKenna et al (2002)18

1998
1998

3. Only 1 study mentioned off-the-shelf software option
but did not provide cost details

Bartlett et al (2006)14 2002

VA State Report (2010)25 2010 1. Study provided only operating costs
2. Method (in-house or vendor-supported) of

implementing IIS not clear due to limited cost details

Limitations in Data Acquisition Methods Evaluated
Rask et al (2000)20 1998 1. Not clear whether study included costs of linking

patient/billing system to central IIS (study focused on
time and equipment costs)

2. Manual data entry may be used less frequently

O’Connor et al (2010)19 2007 1. Managed care organization used IIS as a unidirectional
data source; did not involve input of information into
internal system or the IIS

Abbreviation: IIS, immunization information system; yr, year.
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● Discussion

This review provides an initial assessment of costs
and benefits of implementing an IIS. As systems have
evolved over time through technological innovation,
in coordination with implementer input, competition,
and experience, new approaches have been developed
to build IISs that are more streamlined, operate faster,
and have more capabilities. All included studies pro-
vide insight into the types of costs that might be in-
curred for implementers interested in building an IIS;
however, dollar figures are less relevant because the
systems evaluated are outdated.

The primary difficulty in assessing economic evi-
dence was the rapid change in technology costs. As
health information systems are increasingly adopted
across public health settings, understanding upfront
and ongoing costs, alternative costs of software, and
associated benefits is key to determining the value
of interventions. However, with continued rapid
advancement of technology, challenges faced in this
review will likely be a problem for other technology-
based reviews. One approach might be to restrict the
search inclusion criteria to exclude older technology or
categorize the relevance of studies by comparing with
more recent technology.

Reporting costs faced by vaccine providers who par-
ticipate in IIS were also reviewed. Advancements in
technology now allow providers to share immuniza-
tion data through a direct link to the central IIS. How-
ever, cost barriers exist for providers to create the di-
rect linkage, and significant administrative efforts and
trainings might be required to re-engineer and align
the providers’ immunization practices to take full ad-
vantages of functionality efficiencies of IIS.16

Another public health goal is to integrate a vaccine-
ordering module within an IIS that interfaces with the
Centers for Disease Control and Prevention’s Vaccine
Tracking System for ordering and managing vaccine
distribution.29 Linking systems would streamline the
process and potentially save money by reducing errors
and waste and ensure that appropriate supplies of vac-
cines are distributed to providers.
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