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There are unique patient safety challenges in the
prevention and control of health care-associated infec-
tions (HAI). It is estimated that approximately 2 million
HAI occur every year in the United States, and each
infection increases the risk of death by as much as 6
times.1 This amounts to an estimated 90,000 deaths an-
nually and $4.5 billion excess health care costs.2,3 The
emergence of specific multidrug-resistant organisms
(MDRO), the growing number of immunocompromised
patients, and the increasing number of invasive proce-
dures and medical device implantations are posing
new challenges for infection control. How many of
these HAI are preventable remains unclear, but payers
such as the Centers for Medicare Medicare & Medicaid
Services have already enacted rules that preclude reim-
bursement for certain conditions that are attributed to
hospitalization, eg, catheter-associated urinary tract in-
fections.4 Initiatives such as the Institute for Healthcare
Improvement’s 100,000 and 5 Millions Lives Cam-
paigns, The Joint Commission’s National Patient Safety
Goals, and guidelines for public reporting of HAI reflect
growing concern over HAI and the need for their pre-
vention.3,5 Many such initiatives are evidence based
and have shown to reduce the rate of HAI. For example,
adherence to the ‘‘bundle’’ (hand hygiene, full-barrier
precautions during insertion of catheter, using chlo-
rhexidine antiseptic to clean the skin, avoiding the
femoral site, and removing unnecessary catheters)
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was recently shown to reduce significantly the rates
of catheter-related bloodstream infections among
patients receiving care in intensive care units.5

However, creating a successful culture of safety
requires a significant investment in both education of
health care personnel and infrastructure support. Cur-
rently, a third of all hospitals have less than 1 recom-
mended ratio of infection control professionals (ICPs)
to patient beds (a ratio of 0.8 to 1.0 ICP for every 100
occupied acute care beds).6 Hence, ICPs struggle to
keep up with essential infection control tasks because
of other competing responsibilities and lack of
adequate resources. Without deploying resources that
allow for automation, it may not be possible for ICPs
to collect more and richer data (such as catheter-days
and details on adherence to the bundle for catheter
insertion) and at the same time design specific inter-
ventions required for pay-for-performance initiatives.

Emerging information technology such as electronic
health records (EHRs) can help meet these challenges.
They can facilitate automated collection of surveillance
data, provide risk-adjusted patient outcomes, and facil-
itate infection control interventions at the point of care.
In 2004, the US Department of Health and Human Ser-
vices declared the start of a ‘‘decade of health informa-
tion technology (Health IT)’’ (Appendix) and called for
universal EHR adoption by 2014. The increased adop-
tion of EHRs and related Health IT provide a unique op-
portunity for ICPs and infection diseases specialists to
automate manual processes and address the growing
challenge of HAI and guidelines for public reporting.

The present paper is an awareness and advocacy pa-
per from the Healthcare Infection Control Practices Ad-
visory Committee (HICPAC), which provides advice to
the Department of Health and Human Services and
the CDC regarding surveillance, prevention, and con-
trol of HAI and related occurrences (http://
www.cdc.gov/ncidod/dhqp/hicpac_charter.html). The
paper should not be construed as a standard of care
or guideline but as a viewpoint document that aims
to (1) provide a conceptual overview of opportunities
in utilizing EHRs for infectious disease management,
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Fig 1. Core functional blocks of an electronic health record (EHR) in the order of increasing complexity.7 Image
reproduced from Atreja et al, courtesy of Blackwell Publishing.8
surveillance, prevention, and control; and (2) outline
the barriers and the possible strategies to overcome
them.

CONCEPTUAL OVERVIEW OF EHR

In its most simple form, EHR can be defined as com-
puterization of health record content and associated
processes. The term EHR has often been used inter-
changeably with EMR (electronic medical records)
even though there are minor but significant differences
between the 2 terms. EMR is the older term in use and
is often associated with electronic patient record sys-
tems within an institution. EHR is usually considered
the term most reflective of the actual patient experi-
ence of receiving health care across institutions. We
chose to use the term EHR instead of EMR to reflect
the growing consensus toward a need for interoperable
electronic records.

As part of a national effort to encourage the adoption
of EHRs, an Institute of Medicine panel has identified a
set of 8 core functions that EHRs should perform to
promote greater safety, quality, and efficiency in health
care delivery (Fig 1).7,8 Health information and data, re-
sults management, electronic communication, and ad-
ministrative processes are either built-in or readily
supported by the majority of the existing EHRs. Health
information and data and results management allow
for an efficient view of patients’ past records including
medications, allergies, past admissions, and laboratory
and microbiology results. Electronic communication
enables better coordination of care plan among multi-
ple providers and ancillary services as well as timely
notification of critical patient data. Administrative pro-
cesses such as scheduling and billing increase the effi-
ciency of heath care organizations, provide timely
service to patients, and decrease the paperwork.7

Order management, clinical decision support, pa-
tient support, and population health functions have
the potential for a more direct impact on infectious dis-
ease management, surveillance, prevention, and con-
trol but are not generally essential components of all
present day EHRs. Order management includes func-
tions such as computerized physician order entry
(CPOE), which allows electronic entry of laboratory,
medications, and radiology orders instead of orders be-
ing recorded on paper sheets or prescription pads. The
electronic entry allows clinical decision support (CDS)
functions to compare the order against standards for
dosing, allergies, and others and warn the physician
about potential problems. Patient support means pro-
viding tools such as patient portals or personalized
health records (PHRs), which give patients access to
their health records, provide patient education, and
help patients carry out home monitoring and self-test-
ing. This can empower patients and help improve con-
trol of chronic conditions, such as diabetes and
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Fig 2. Schematic representation of a clinical decision support (CDS) demonstrating generation of alert suggesting
airborne infection isolation and a negative-air room when an order is entered for sputum acid fast bacilli (AFB)

collection.
congestive heart failure. Reporting and population
health management support the use of already col-
lected electronic data in EHR for uses other than clini-
cal care. Quality management, outcomes reporting,
and infectious disease surveillance are included in
this category.

LEVERAGING EHR TO ENHANCE PATIENT CARE
AND INFECTION DISEASE MANAGEMENT

Although the benefits of health information, result
management, electronic connectivity, and administra-
tive support activities in terms of 24/7 chart access
and better availability of the data are apparent and
well understood, CPOE and CDS when customized
and utilized appropriately can also have a direct and
significant impact on patient care. CPOE can support
process improvement, increase accuracy and legibility
of the order, and integrate CDS into the order-entry pro-
cess.9,10 CDS can provide alerts for drug-drug, drug-al-
lergy, and drug-food interactions based on routinely
updated drug formularies. In addition, CDS also in-
cludes reminders, prompts, and alerts to improve com-
pliance with best clinical practices and hyperlinks that
can provide context-specific drug or disease informa-
tion to the provider at the point of care. Studies have
shown that properly designed CPOE and CDS can
lead to as much as 85% reduction in serious medica-
tion errors.10 Other system-wide benefits from fully
functional EHRs include increased compliance with
preventive care guidelines, better coordination and
management of chronic conditions, improvement in
quality indicators for pay-for-performance initiatives,
reduced staff time spent on paperwork, reduced num-
ber of duplicate or unnecessary laboratory and imaging
orders, and increased accuracy and timeliness of
billing.11
To support infectious disease (ID) management, CDS
can be customized to incorporate patient-specific clin-
ical information such as laboratory or microbiology
information along with diagnostic, demographic, and
clinical guidelines. This allows for several modes of de-
cision support including alerts for critical laboratory
values and recommendations for best antibiotic prac-
tices. Figure 2 shows a CDS where information from
patient and a knowledge base feed into an inference
engine (a software that uses different rules to draw con-
clusions) to generate a computerized alert that specifies
the need for isolation and a negative-air room for a pa-
tient that is suspected to be infected with Mycobacte-
rium tuberculosis. CDS can also be customized to
generate reminders to enhance vaccination rates and
preventive screening that have shown to be more effec-
tive and less expensive than the paper-based re-
minders.11,12 It is estimated that such computerized
reminders to providers at the point of care can lead
to a 6.1% to 28.4% increase in preventive health activ-
ities such as pneumococcal and influenza
vaccinations.12

CDS can also help address the persistent problem of
inappropriate antimicrobial prescribing that can pro-
mote antimicrobial resistance. For example, Evans et
al reported the use of an antiinfective-management
program that recommended antimicrobials for patients
admitted in intensive care unit and provided warnings
and immediate feedback.13 The use of the program led
to significant reductions in orders for antibiotic-sus-
ceptibility mismatches (12 vs 206, respectively, P ,

.01) and in adverse events caused by antiinfective
agents (4 vs 28, respectively, P , .02). In addition, pa-
tients who always received the regimens recommen-
ded by the computer program had reduced length of
the stay (adjusted mean, 10.0 vs 12.9 days, respectively;
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Fig 3. The shifting paradigm from current manual surveillance strategies to automated surveillance strategies with a
focus on education and interventions. Image adapted with courtesy of Healthcare Purchasing News and Cardinal

Health.20
P , .001) and total hospital costs (adjusted mean,
$26,315 vs $35,283, respectively; P , .001). In a sepa-
rate study, the authors reported that the percentage of
patients having surgery who received appropriately
timed preoperative antimicrobial prophylaxis in-
creased from 40% to 99.1%, and the antibiotic-associ-
ated adverse drug events decreased by 30%. During the
study, antimicrobial resistance patterns were stable,
and mortality rates decreased from 3.65% in 1988 to
2.65% in 1994 (P , .001). The authors concluded
that computer-assisted decision support programs
can improve antibiotic use, reduce associated costs,
and stabilize the emergence of MDRO.14

In summary, CPOE and CDS can decrease medica-
tion errors by increasing accuracy and legibility of
the physician orders and providing alerts for drug-
drug, drug-allergy, and drug-food interactions. In addi-
tion, they can help reduce inappropriate antimicrobial
prescribing, which is one of the leading causes of ad-
verse drug events and antimicrobial resistance. These
tools can be also customized specifically to improve
isolation practices for those infected with MDRO or ac-
tive contagious diseases.

FROM TRADITIONAL SURVEILLANCE TO EHR-
SUPPORTED AUTOMATED SURVEILLANCE

Surveillance is defined as a comprehensive method
of measuring outcomes and related processes of care,
analyzing the data, and providing information to mem-
bers of the health care team to assist in improving
those outcomes.15,16 Manual methods to identify po-
tential HAI cases by chart reviews, entering data, and
looking for associations can be inefficient, labor inten-
sive, and error prone.17 EHRs can automate many of
these processes. If properly designed, EHRs and related
Health IT can also help in data analysis by identifying
abnormal distributions of variables from large interre-
lated databases.18 This has shown to be more efficient
(requiring one third to one sixth the amount of time re-
quired by standard surveillance methods) and effective
in screening potential outbreaks as well as finding and
reporting endemic HAI.18,19 With current emphasis on
mandatory reporting of HAI and requirement by some
states to perform house-wide surveillance, EHRs and
related information technologies provide a unique op-
portunity to support the paradigm shift to automated
surveillance strategies, which allow ICPs to minimize
time spent finding HAI and to maximize time spent pre-
venting them (Fig 3).20

EHR-supported surveillance has the potential for be-
ing a more proactive approach compared with tradi-
tional techniques for case finding by which data are
collected post hoc after the infection or outbreak has
happened. For example, Pittet et al used their hospital
information system to generate a ‘‘readmission alert’’
to ICPs that informed them about a readmission to
the hospital of any patient previously colonized or in-
fected with MRSA.21 During the first 12 months of ap-
plication, delayed recognition of readmitted MRSA
carriers decreased significantly, and the proportion of
MRSA patients recognized at the time of admission to
the hospital increased from 13% to 40% (P , .001).
The effectiveness of this approach has also been re-
ported by Gransden et al, who found that two thirds
of patients readmitted to the hospital were not known
to be previously infected by the admitting staff and
were instead alerted by the computerized system.22

Early identification of patients at risk, such as at the
time of hospital admission, allows ICPs to conduct ac-
tive surveillance and take prompt contact precautions
if needed to prevent nosocomial spread.23 This strategy
has been found to be cost-effective and supported by
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the Society for Healthcare Epidemiology of America
(SHEA).23,24

USE OF WEB AND OTHER HEALTH
INFORMATION TECHNOLOGIES

Institutions that do not have comprehensive EHRs
can benefit from utilizing Web-based systems and
other health information technologies for HAI preven-
tion, control, and surveillance. For example, the Chi-
cago Antimicrobial Resistance Project (CARP)
reported a successful use of the clinical data warehouse
to automate measurement of performance indicators
and surveillance for infection control.25 The clinical
data warehouse was designed to store data collected
from both nonelectronic sources (eg, manually ab-
stracted data from patient medical records and
scanned surveys) and electronic data from many differ-
ent hospital information systems: pharmacy, labora-
tory, radiology, medical records, and emergency
department. The CARP data warehouse has been used
in regular surveillance activities such as determining
rates of HAI, central venous catheter use, and antimi-
crobial resistance as well as for quality improvement
activities. These investigations as well as others high-
light potential applications that utilize increased con-
vergence between EHRs and laboratory and
pharmacy information systems for electronic reporting
of endemic and syndromic conditions in the
population.26,27

A recent report described a stand-alone electronic
anesthesia record system and 6 sigma methodology
to improve successfully the timing of perioperative an-
tibiotic prophylaxis before surgical incision.28 The time
interval for antibiotic administration before surgical in-
cision decreased from a preintervention mean of 88
minutes (95% CI: 56-119 minutes) to 38 minutes
(95% CI: 25-51 minutes) (P , .01). A recently published
study reported using an intranet-based tool for im-
provement and documentation of influenza vaccina-
tion and declination rates of 20,170 health care
personnel in an 1100-bed hospital. With an estimated
direct cost of $4800, the intranet-based tool was asso-
ciated with a significant increase in documented vacci-
nation rates from 38% to 55% in 1 year.29

There are commercial surveillance technology soft-
ware that can work with EHRs or other health informa-
tion systems to help automate identification of HAI
using algorithms that analyze laboratory results, ad-
mission records, and possible pathogens. The majority
of these can be readily implemented within a few
months. Some of these products can simultaneously
track infection data and combine it with pharmacy
data such as antibiotic use to generate antibiotic utiliza-
tion and resistance reports and recommend targeted
and cost-effective antibiotic selections at the point of
care. A few can even provide real-time infection risk
profiles via an electronic clinical dashboard that helps
alert clinicians to specific patients who may be at high
risk for infection.18,20 In addition, some may facilitate
efficient and timely reporting of notifiable conditions
to public health agencies.30 More detail on commercial
surveillance technology solutions is reported else-
where (www.manageinfection.com/10-06/mic1006w26.
pdf). Because these solutions may require significant
capital investment and customization, a thorough anal-
ysis is recommended to find the best fit for an
organization.

There are also CDC-led initiatives for endemic HAI
and outbreak surveillance. For example, the National
Healthcare Safety Network (NHSN) is a Web-enabled
surveillance system designed for surveillance of HAI
in health care facilities.31,32 Enrollment in the NHSN
is free and currently open for hospitals and outpatient
hemodialysis centers. The NHSN allows entry of event
and denominator data for both device- and procedure-
associated events as well as data entry for microbiology
susceptibility and antimicrobial use that can be risk ad-
justed and used for interfacility comparisons and qual-
ity improvement activities (Fig 4). In addition, the
NHSN plans to implement modules that will focus on
MDROs, central line insertion practices, and high-risk
patient influenza vaccination. There are an increasing
number of states that are adopting NHSN participation
as a platform for responding to legislative mandates for
public reporting.

During the global epidemic of severe acute respira-
tory syndrome (SARS), the CDC successfully utilized
Web-based tools to rapidly establish multiregion syn-
dromic surveillance. A total of 27 emergency depart-
ments reported syndrome frequencies from more
than 146,000 patient encounters, confirming the use-
fulness of Web-based systems for triage and outbreak
surveillance.33 Currently, the CDC’s BioSense applica-
tion is aimed at detecting early signs of disease out-
breaks by gathering real-time data related to illness
syndromes and clinical severity and confirmed clinical
findings from hospitals to CDC.34 The application pro-
vides electronic ‘‘views,’’ analytics, and reports to in-
form outbreak surveillance at national, state, and
local public health levels and aims to reduce burden
of clinical data collection during the early outbreak
investigation.

Because each health care organization must tailor its
surveillance according to its population characteristics
and outcome priorities, it helps to list clearly the pur-
pose and objectives of the surveillance system and in-
dicate its level of usefulness to the organization. The
CDC has published guidelines for evaluating public
health surveillance systems that can also be applied

http://www.manageinfection.com/10-06/mic1006w26.pdf
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Fig 4. Screenshot of National Healthcare Safety Network (NHSN) comparing ventilator-associated pneumonia rates
of an organization (blue line) to national aggregate (red line).
to commercial surveillance software and information
systems at individual health care facilities.15 After de-
termining the objectives of the surveillance systems,
evaluation should assess system attributes, including
simplicity, flexibility, data quality, acceptability, sensi-
tivity, predictive value positive, representativeness,
timeliness, and stability. It is also useful to assess
whether the system uses data exchange and messaging
standards that can automate data collection from EHRs
and existing Health ITand facilitate reporting to public
agencies. Although automation enhances efficiency, it
does not by itself lead to more accurate data. Overt re-
liance on administrative or billing databases can lead to
inaccurate and misleading reporting.35,36 Hence, due
diligence should be exercised to confirm the accuracy
of data and associated processes so as to meet the re-
quirements of an epidemiologically sound surveillance
system.15,16

ROLE OF ID SPECIALISTS AND ICP

Transformation in current practice of ID manage-
ment, surveillance, prevention, and control will not oc-
cur without proactive involvement of ID specialists and
ICPs in Health IT initiatives at the local, regional, or na-
tional level. Awareness about Health ITand its adoption
and advocacy is key to successfully leveraging EHRs
and related information technologies.
Awareness

The ICPs and ID specialists need to first become
aware of the changing landscape in the field of infec-
tion control; the opportunities created by modern
Health IT to realize the new paradigm; and the evolving
role of Health IT in surveillance, prevention, and con-
trol of HAI. It is necessary to become familiar with cur-
rent and planned IT initiatives in ones own health care
institution and at regional, state, and national levels to
promote synergy and prevent duplication of efforts.
Regular communication and dialogue with health
care institutions’ chief informatics officer or chief tech-
nology officer could be the initial step in starting to
know more about an institution’s short- and long-
term Health IT strategies.

Adoption

At present, only 1 in 4 physicians use some type of
EHRs, and fewer than 1 in 10 use a comprehensive
EHR system. The return on investment and incremen-
tal benefit of EHRs increase when they can also be uti-
lized for ID management, surveillance, prevention, and
control. Because EHRs differ with respect to their fea-
tures, it is important for ICPs and ID specialists to
know which EHR has functionalities that can support
their practices (see Table 1). ICPs in institutions that
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Table 1. Some of the EHR functionalities that can support infectious disease management, surveillance, prevention, and
control

Functionality Examples

Capturing and reporting of structured data of interest to the facility Patients with possible contagious diseases requiring isolation

Compliance with the central line bundle

Decision support at the point of care Pneumovax and influenza vaccine reminders

Alerts to restrict use of broad-spectrum antibiotics or provide

alternatives to an indwelling urinary catheter

Supporting surveillance functions Alerts to ICPs about MDRO or epidemiologically significant new

isolates of interest

Regular reports on trend in HAI, MDRO, reportable diseases, and

antimicrobial use patterns

Standards that allow for interoperability Use of HL7 messages to exchange data with surveillance software

Use of data vocabularies such as LOINC/SNOMED for microbiology

data

ICP, Infection control professional; MDRO, multidrug-resistant organism; HAI, health care-associated infection; HL7, Health Level 7; LOINC, Logical Observation Identifiers Names

and Codes; SNOMED, Systematized Nomenclature of Medicine37
have already adopted EHRs or made the decision to do
so should, as subject experts, help with the customiza-
tion of the EHRs to support best practices for ID man-
agement and surveillance.

Advocacy

There needs to be advocacy to decision makers at
the federal, state, and local levels for the promotion
of a synergistic strategy to leverage IT for ID manage-
ment and surveillance. Currently, many of the EHRs
are not prepackaged with decision support capabilities
and the surveillance solutions required for ID manage-
ment and control. This requires many institutions to ei-
ther customize the EHRs or resort to stand-alone
commercial surveillance systems to meet their require-
ments. HICPAC plans to work closely with standard de-
veloping organizations such as Health Level 7 (HL7) to
drive standards and support for features and functions
that enable ID management and surveillance.

CHALLENGES AND FUTURE DIRECTION

It is important to realize that EHR is not a panacea
but an important and critical tool in patient-centered
health care. There are many significant barriers to
widespread use of EHRs that could limit its potential
to transform our practices in the 21st century. Most no-
table are the cost of technology, the lack of standards to
support data exchange, and the potential for adverse
consequences if not implemented correctly.

Cost is the cited as the biggest impediment to the
widespread implementation of Health IT. It has been
estimated that universal EHR adoption and interopera-
bility will cost $156 billion in capital investment over 5
years and $48 billion in annual operating costs.38 In ad-
dition, there needs to be continued investment in
human capital that has a diverse skill set (program-
ming, database administration, network support, pro-
ject management, data mining, statistics, clinical
informatics, and others) if full benefits of EHR are to
be realized.

Another impediment to widespread Health IT adop-
tion is the lack of standards that allow for nationwide
interoperability. Hence, the fact that a patient has had
MRSA in one institution can be completely missed by
another institution even if both institutions have
EHRs. Furthermore, many EHRs lack functions that
support CDS customization or allow for reporting, pop-
ulation health, or surveillance. In 2004, the Certifica-
tion Commission for Healthcare Information
Technology (CCHIT) was formed to create certification
criteria for health care IT products, including EHRs
(www.cchit.org). CCHIT provides a list of EHRs that
are certified to have these functions so that end users
can expect to leverage them for their clinical, research,
and surveillance needs.

There is also growing concern that technology, if not
properly utilized, can lead to unintended conse-
quences such as more/new work for clinicians, unto-
ward changes in communication patterns, generation
of new kinds of errors, and overdependence on the
technology.39 Any new implementation of Health IT
needs to be rigorously tested and regularly evaluated
to prevent such unintended consequences of
technology.

CONCLUSION

Each health care infection control program is dis-
tinctive, but the expectation is that each is based on
sound epidemiologic principles and meets the stan-
dards required to address the growing problem of

http://www.cchit.org
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HAI. It is essential that informatics principles be widely
understood if ICPs are to develop the capacity to man-
age and utilize information systems to address HAI and
other adverse events associated with the delivery of
health care. EHR-based automated surveillance, report-
ing, and HAI epidemiology can allow ICPs to focus their
efforts toward education and interventions rather than
manual data gathering. At the same time, EHRs can
promote better antimicrobial prescribing, enhance im-
munization practices, and help in prompt identification
and isolation of patients with MDRO. ID specialists and
ICPs need to become aware of emerging technologies
and get involved in advocacy and adoption efforts at lo-
cal, regional, and national levels to leverage the oppor-
tunities created by current Health IT initiatives.

APPENDIX

Glossary

BIOSENSE: BioSense is the CDC national initiative
designed to improve the nation’s capabilities for real-
time biosurveillance and situational awareness. By pro-
viding access to data from hospitals and health care
systems in major metropolitan cities across the nation,
BioSense is connecting existing health information to
public health in a way not previously possible (http://
www.cdc.gov/biosense).

CDR, Clinical Data Repository: CDR is a database
that consolidates data from a variety of information
sources to present a unified view for a clinician or re-
searcher. Typical data types that are often found within
a CDR include the following: laboratory test results, pa-
tient demographics, pharmacy information, radiology
reports and images, pathology reports, hospital admis-
sion/discharge/transfer dates, ICD-9 codes, discharge
summaries, and progress notes.

CPOE, Computerized Provider Order Entry: A com-
puter application that allows a physician’s orders for
diagnostic and treatment services (such as medica-
tions, laboratory, and other tests) to be entered elec-
tronically instead of being recorded on order sheets
or prescription pads.

CDS, Clinical Decision Support: Computer tools or
applications to assist physicians in clinical decisions
by providing evidence-based knowledge in the context
of patient-specific data. Examples include drug interac-
tion alerts at the time medication is prescribed and re-
minders for specific guideline-based interventions
during the care of patients with chronic diseases.

eRx, Electronic Prescribing: A type of computer
technology whereby physicians use handheld or per-
sonal computer devices to review drug and formulary
coverage and to transmit prescriptions to a printer or
to a local pharmacy. E-prescribing software can be
integrated into existing clinical information systems
to allow access to patient-specific information to
screen for drug interactions and allergies.

Health IT, Health Information Technology: The ap-
plication of information processing involving both
computer hardware and software that deals with the
storage; retrieval; sharing; and use of health care infor-
mation, data, and knowledge for communication and
decision making. A central element of Health IT is the
patient’s electronic health record.

HL7, Health Level Seven: A standard setting organi-
zation for Health ITspecifically in clinical and adminis-
trative data (www.hl7.org).

Interoperability: The ability of a system or a product
to work with other systems or products without special
effort on the part of the customer.

NHIN, National Health Information Network: De-
scribes the technologies, standards, laws, policies, pro-
grams, and practices that enable health information to
be shared among health decision makers, including
consumers and patients, to promote improvements in
health and health care (http://www.hhs.gov/healthit/
healthnetwork/background).

NHII, National Health Information Infrastructure:
Often used synonymously with NHIN. NHII came be-
fore NHIN and is an acronym that encompasses all of
the necessary components needed to make EHRs inter-
operable. NHIN, as the name suggests, refers to both the
physical and national network needed for interopera-
bility to occur.

NHSN, National Healthcare Safety Network: A Web-
enabled surveillance system designed for use by the
CDC and its health care partners for the purpose of im-
proving patient and health care worker safety. NHSN
merges 3 predecessor surveillance systems maintained
by the Division of Healthcare Quality Promotion
(DHQP) in the CDC’s National Center for Prevention,
Detection, and Control of Infectious Diseases
(NCPDCID). These were the National Nosocomial Infec-
tions Surveillance (NNIS) System, the National Surveil-
lance System for Healthcare Workers (NaSH), and the
Dialysis Surveillance Network (DSN).

ONCHIT, Office of the National Coordinator for
Health Information Technology: Provides leadership
for the development and nationwide implementation
of an interoperable health information technology in-
frastructure to improve the quality and efficiency of
health care and the ability of consumers to manage
their care and safety. The National Coordinator for
Health Information Technology serves as the Health
and Human Services Secretary’s principal advisor on
the development, application, and use of health infor-
mation technology (www.hhs.gov/healthit).

PHR, Personal Health Record: An electronic applica-
tion through which individuals can maintain and

http://www.cdc.gov/biosense
http://www.cdc.gov/biosense
http://www.hl7.org
http://www.hhs.gov/healthit/healthnetwork/background
http://www.hhs.gov/healthit/healthnetwork/background
http://www.hhs.gov/healthit
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manage their health information (and that of others for
whom they are authorized) in a private, secure, and
confidential environment.

RHIO, Regional Health Information Organization: A
multistakeholder organization that enables the ex-
change and use of health information, in a secure man-
ner, for the purpose of promoting the improvement of
health quality, safety, and efficiency. Officials from the
US Department of Health and Human Services (HHS)
see RHIOs as the building blocks for the National
Health Information Network (NHIN). When complete,
the NHIN will provide universal access to electronic
health records.

References

1. Klevens RM, Edwards JR, Richards CL Jr, Horan TC, Gaynes RP

Pollock DA, et al. Estimating health care-associated infections and

deaths in US hospitals, 2002. Public Health Rep 2007;122:160-6.

2. Weinstein RA. Nosocomial infection update. Emerg Infect Dis 1998;4:

416-20.

3. McKibben L, Horan TC, Tokars JI, Fowler G, Cardo DM, Pearson

ML, et al. Guidance on public reporting of healthcare-associated in-

fections: recommendations of the Healthcare Infection Control Prac-

tices Advisory Committee. Infect Control Hosp Epidemiol 2005;26:

580-7.

4. Medicare plans to stop paying for 6 hospital-acquired conditions. AM-

News staff. June 18, 2007. Available at: http://www.ama-assn.org/

amednews/2007/06/18/gvsb0618.htm. Accessed October 8, 2007.

5. Pronovost P, Needham D, Berenholtz S, Sinopoli D, Chu H, Cosgrove

S, et al. An intervention to decrease catheter-related bloodstream

infections in the ICU. N Engl J Med 2006;355:2725-32.

6. O’Boyle C, Jackson M, Henly SJ. Staffing requirements for infection

control programs in US health care facilities: Delphi project. Am J In-

fect Control 2002;30:321-33.

7. Institute of Medicine. Key capabilities of an electronic health record sys-

tem: letter report. Washington, DC: National Academy Press; 2003.

8. Atreja A, Lashner BA, Jain A, Achkar JP, Harris CM. Using technology

to promote gastrointestinal outcomes research: a case for electronic

health records. Am J Gastroenterol 2008. In press.

9. Kuperman GJ, Gibson RF. Computer physician order entry: benefits,

costs, and issues. Ann Intern Med 2003;139:31-9.

10. Bates DW, Teich JM, Lee J, Seger D, Kuperman GJ, Ma’Luf N, et al. The

impact of computerized physician order entry on medication error

prevention. J Am Med Inform Assoc 1999;6:313-21.

11. Garg AX, Adhikari NK, McDonald H, Rosas-Arellano MP, Devereaux

PJ, Beyene J, et al. Effects of computerized clinical decision support

systems on practitioner performance and patient outcomes: a system-

atic review. JAMA 2005;293:1223-38.

12. Balas EA, Weingarten S, Garb CT, Blumenthal D, Boren SA, Brown

GD. Improving preventive care by prompting physicians. Arch Intern

Med 2000;160:301-8.

13. Evans RS, Pestotnik SL, Classen DC, Clemmer TP, Weaver LK, Orme

JF Jr, et al. A computer-assisted management program for antibiotics

and other antiinfective agents. N Engl J Med 1998;338:232-8.

14. Pestotnik SL, Classen DC, Evans RS, Burke JP. Implementing antibiotic

practice guidelines through computer-assisted decision support: clini-

cal and financial outcomes. Ann Intern Med 1996;124:884-90.

15. Centers for Disease Control and Prevention. Updated guidelines for

evaluating public health surveillance systems: recommendations from

the guidelines working group. MMWR 2001;50(RR-13):1-36.
16. Lee TB, Montgomery OG, Marx J, Olmsted RN, Scheckler WE. Rec-

ommended practices for surveillance: Association for Professionals in

Infection Control and Epidemiology (APIC), Inc. Am J Infect Control

2007;35:427-40.

17. Effler P, Ching-Lee M, Bogard A, Ieong MC, Nekomoto T, Jernigan D.

Statewide system of electronic notifiable disease reporting from clin-

ical laboratories: comparing automated reporting with conventional

methods. JAMA 1999;282:1845-50.

18. Wright MO, Perencevich EN, Novak C, Hebden JN, Standiford HC, Har-

ris AD. Preliminary assessment of an automated surveillance system for

infection control. Infect Control Hosp Epidemiol 2004;5:325-32.

19. Glenister HM, Taylor LJ, Bartlett CL, Cooke EM, Sedgwick JA, Mack-

intosh CA. An evaluation of surveillance methods for detecting infec-

tions in hospital inpatients. J Hosp Infect 1993;23:229-42.

20. Cantrell S. Infection rate reporting and the EHR miles apart: a puzzle

wrapped up in a riddle. Healthcare Purchasing News. January 2006.

Available at: http://www.hpnonline.com/inside/2006-01/0601Infection

Connection.html. Accessed July 24, 2007.

21. Pittet D, Safran E, Harbarth S, Borst F, Copin P, Rohner P. Automatic

alerts for methicillin resistant Staphylococcus aureus surveillance and

control: role of a hospital information system. Infect Control Hosp Ep-

idemiol 1996;17:496-502.

22. Gransden WR, Wingfield J, McConnell C, Branson M. Computerized

detection of re-admission of patients with MRSA. J Hosp Infect 1998;

39:160.

23. Papia G, Louie M, Tralla A, Johnson C, Collins V, Simor AE. Screening

high-risk patients for methicillin-resistant Staphylococcus aureus on ad-

mission to the hospital: is it cost-effective? Infect Control Hosp Epide-

miol 1999;20:473-7.

24. Muto CA, Jernigan JA, Ostrowsky BE, Richet HM, Jarvis WR, Boyce

JM, et al. SHEA guideline for preventing nosocomial transmission of

multidrug-resistant strains of Staphylococcus aureus and enterococcus.

Infect Control Hosp Epidemiol 2003;24:362-86.

25. Wisniewski MF, Kieszkowski P, Zagorski BM, Trick WE, Sommers M,

Weinstein RA. Development of a clinical data warehouse for hospital

infection control. J Am Med Inform Assoc 2003;10:454-62.

26. Gundlapalli AV, Olson J, Smith SP, Baza M, Hausam RR, Eutropius LJ,

et al. Hospital electronic medical record-based public health surveil-

lance system deployed during the 2002 Winter Olympic Games. Am

J Infect Control 2007;35:163-71.

27. Doell LD. Improving infection control, prevention, and surveillance:

using the electronic health record (EHR) in a 370-bed acute care

hospital. Am J Infect Control 2007;35:E199-200.

28. Parker BM, Henderson JM, Vitagliano S, Nair BG, Petre J, Maurer WG,

et al. Six sigma methodology can be used to improve adherence for

antibiotic prophylaxis in patients undergoing noncardiac surgery.

Anesth Analg 2007;104:140-6.

29. Bertin M, Scarpelli M, Proctor AW, Sharp J, Robitson E, Donnelly T,

et al. Novel use of the intranet to document health care personnel

participation in a mandatory influenza vaccination reporting program.

Am J Infect Control 2007;35:33-7.

30. Silk BJ, Berkelman RL. A review of strategies for enhancing the com-

pleteness of notifiable disease reporting. J Public Health Manag Pract

2005;11:191-200.

31. Tokars JI, Richard C, Andrus M, Klevens M, Curtis A, Horan T, et al.

The changing face of surveillance for health care-associated infections.

Clin Infect Dis 2004;39:1347-52.

32. Edwards JR, Peterson KD, Andrus ML, Tolson JS, Goulding JS, Dudeck

MA, et al. National Healthcare Safety Network (NHSN) Report, data

summary for 2006, issued June 2007. Am J Infect Control 2007;35:

290-301.

33. Foldy SL, Barthell E, Silva J, Biedrzycki P, Howe D, Erme M, et al. SARS

Surveillance Project-Internet-enabled multiregion surveillance for rap-

idly emerging disease. MMWR Morb Mortal Wkly Rep 2004;53(Suppl):

215-220.

http://www.ama-assn.org/amednews/2007/06/18/gvsb0618.htm
http://www.ama-assn.org/amednews/2007/06/18/gvsb0618.htm
http://www.hpnonline.com/inside/2006-01/0601InfectionConnection.html
http://www.hpnonline.com/inside/2006-01/0601InfectionConnection.html


S46 Vol. 36 No. 3 Supplement 1 Atreja et al
34. Bradley CA, Rolka H, Walker D, Loonsk J. BioSense: implementation

of a National Early Event Detection and Situational Awareness System.

MMWR Morb Mortal Wkly Rep 2005;54(Suppl):11-9.

35. Sherman ER, Heydon KH, Zaoutis TE, Rettig SL, Dominguez TE, Lin R,

et al. Administrative data fail to accurately identify cases of healthcare-

associated infection. Infect Control Hosp Epidemiol 2006;27:332-7.

36. Stone PW, Horan TC, Shih HC, Mooney-Kane C, Larson E. Compari-

sons of health care-associated infections identification using two mech-

anisms for public reporting. Am J Infect Control 2007;35:145-9.
37. Wurtz R, Cameron BJ. Electronic laboratory reporting for the infec-

tious diseases physician and clinical microbiologist. Clin Infect Dis

2005;40:1638-43.

38. Kaushal R, Blumenthal D, Poon EG, Jha AK, Franz C, Middleton B,

et al. The costs of a national health information network. Ann Intern

Med 2005;143:165-73.

39. Campbell EM, Sittig DF, Ash JS, Guappone KP, Dykstra RH. Types of

unintended consequences related to computerized provider order

entry. J Am Med Inform Assoc 2006;13:547-56.


