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Executive Summary
Health care lags behind other industries in adopting information technology by as much as 10–15 years.
Correcting this situation and adopting a robust health information technology (HIT) infrastructure should
result in lower health care costs and improved patient care. This will require changes in the way health
care is provided today, including a broad acceptance of standards, transformation of the medical
communities’ culture, and revision of legislation and policy. The investment to accomplish these changes
is huge, but the results would be an enormous success for the health care community.
A recent collaborative IDA/MITRE study of a joint DoD/VA hospital project in North Chicago clearly
exposed some of the many difficulties involved in instantiating a modern effective HIT across
organizations, even those with relatively overlapping patient communities. From that experience it is
clear that a major obstacle to developing a robust HIT system lies at the intersection of technology,
culture and policy. The current study was initiated to better understand the current state of HIT, the
medical communities’ attitudes regarding this matter, and what legislative/policy actions the
administration, which has shown a strong interest, had taken towards moving forward their ideas in fixing
the problem.

Early on in the study it became apparent that there were in place several well-funded programs and
regulations that were finally making notable progress in instantiating an electronic health records (EHR)
based health care system. The American Recovery and Reinvestment Act of 2009 (ARRA), which
includes the Health Information Technology for Economic and Clinical Health Act (the HITECH Act),
legislatively mandated the Office of the National Coordinator for HIT (ONC), within the Department of
Health and Human Services (HHS), and established the Medicare and Medicaid EHR Incentive Programs
that encourages meaningful use of certified EHRs and other HIT to improve quality of care. The Patient
Protection and Affordable Care Act of 2010 builds on the HITECH Act and recognizes health IT as a
critical enabler to broad transformations in health care. This legislation now supports progress in moving
forward the HIT agenda, supporting adoption by physicians and hospitals of products that meet the
evolving standards being developed, education across the whole medical community, and a wide range of
research and development and pilot programs to test out new ideas.

The ONC is also responsible for the development of the Nationwide Health Information Network
(NHIN). The NHIN is a collection of standards, protocols, legal agreements, specifications, and services
that enables the secure exchange of health information over the internet. A number of challenging issues
must be resolved as development of the NHIN proceeds. These include the question of a unique patient
identity, which is complicated by privacy considerations. Other issues are related to the security of the
patient records, control of access to all or parts of the record, and indeed who actually controls the record.
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Another major issue is the gathering of patient data for entry into the EHR. Patients interact with the
medical profession in many different ways, including, for example, emergency services, hospitals,
pharmacies, their primary physician, multiple specialists, radiological and chemical laboratories, etc. All
should be entering their interactions into the patients EHR. This should also place no additional burden on
the professional for the data entry action. Many of the various tests and procedures commonly used are
already available in digital form. But there is no culture in bringing these together in a single digital file.
With the new supported processes in place now, there are efforts to normalize the data outputs of the
medical tools in use, so that they all “speak the same language.” A “plug-and-play” program is under
development replicating the PC and mobile phone capabilities for the instruments used by the medical
profession. The most difficult problem is entering the interactive discussion between the physician and his
patient into the EHR. Now there are tools becoming available with a quite high level of accuracy capable
of voice recognition thereby making it possible for dictation to directly be entered into the EHR.
These recent accomplishments represent only a start, and success in this matter will depend upon the
continuation and funding of these recent initiatives. Recent reports suggest that the current federal
spending on HIT will grow from $4.5B in 2011 to $6.5B by 20161. This investment should enable
substantial progress to be made, but it is important that sustainment of the effort will be required for
another decade in order to reach a truly successful milestone. With such an effort there can be a
reasonable expectation of a successful improvement of our health care system, resulting in reduced costs
and better health care in the US.
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Federal health IT market set to grow to $6.5B by 2016, Healthcare IT News (December 20, 2011);
<http://www.healthcareitnews.com/news/federal-health-it-market-set-grow-65b-2016>.
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[1] Is IT the cure? Economist (May 8, 2003).
[2] HHS Secretary Kathleen Sebelius, 13 July 2010;
<http://www.hhs.gov/secretary/about/speeches/sp20100713.html>.
[3] Electronic Health Records in Ambulatory Care — A National Survey of Physicians,
Catherine M. DesRoches, et al., The New England Journal of Medicine
(NEJM ) (July 3, 2008)
[4] Use of Electronic Health Records in U.S. Hospitals, Ashish K. Jha, et al., NEJM (April
16, 2009).

3

[1] Electronic Medical Record/Electronic Health Record Systems of Office-based
Physicians: United States, 2009 and Preliminary 2010 State Estimates,
Chun-Ju Hsiao; Esther Hing; Thomas C. Socey; and Bill Cai, Division of Health Care
Statistics; National Center for Health Statistics (NCHS) Health E-Stat;
<http://www.cdc.gov/nchs/data/hestat/emr_ehr_09/emr_ehr_09.htm#emr_ehr_syste
ms>.
From Reference [1]: The 2010 data are preliminary estimates, based on a mail survey.
Estimates through 2009 include additional physicians surveyed as part of the core inperson National Ambulatory Medical Care Survey (NAMCS). Earlier 2009 estimates
were revised to include those physicians. Estimates of basic or fully functional systems
prior to 2006 could not be computed because necessary items were not collected in
the survey. Fully functional systems are a subset of basic systems. Some of the increase
in fully functional systems between 2009 and 2010 may be related to a change in
survey instruments and definitions of fully functional systems between 2009 and 2010
(see source article for more details). Includes non-federal, office-based physicians.
Excludes radiologists, anesthesiologists, and pathologists. Source: CDC/NCHS, National
Ambulatory Medical Care Survey.
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*1+ The VA’s EHR system is implemented using the Veteran’s Information Systems and
Technology Architecture (VistA).
[2] The DoD’s EHR system is implemented using the DoD’s AHLTA/Composite Health
Care System (CHCS).
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[1] Military Health System (MHS), Independent Telecommunications Pioneer
Association (ITPA) Monthly Luncheon, C. Campbell, 4 March 2010;
<http://www.sussconsulting.com/documents/Charles.Campbell.ITPA.Briefing.3.4.10.pd
f>.
[2] VA/DoD Health Information Sharing, Cliff Freeman, June 2010;
<http://www.va.gov/VADODHEALTHITSHARING/docs/VADoD_June_2010Presentation.
ppt>.
[3] VA-DoD Sharing Yesterday, Today, and Tomorrow—Clinician’s Perspective,
Government Health IT Conference, P. Goyal and S. Ondra, 15 June 2010;
<http://www.govhealthitconference.com/2010/docs/1-1_Goyal_Ondra.pdf>.
[4] Technical Assessment of DoD/VA Approach for Orders Portability: A Joint IDA/MITRE
Study, A. Brenner, et al., December 2010, IDA Document D-4219.
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[1] DOD and VA Should Remove Barriers and Improve Efforts to Meet Their Common
System Needs, GAO-11-265 .
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[1] From the Kaiser Family Foundation Health Care Spending in the U.S. and Selected
OECD Countries; <http://www.kff.org/insurance/snapshot/OECD042111.cfm>.
The data for this Kaiser Snapshot is from the Organization for Economic Co-operation
and Development, OECD Health Data (2010), OECD Health Statistics (database),
accessed February 14, 2011. See <http://www.oecd.org/health/healthdata>.
Note the positions of the outliers USA and Norway.
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[1] Source: Organization for Economic Co-operation and Development (OECD)
Publishing, Health at a Glance 2009: OECD Indicators (2009); <http://www.oecdilibrary.org/social-issues-migration-health/health-at-a-glance-2009_health_glance2009-en>.
The level of total health expenditure per capita is shown in U.S. dollars, adjusted for
purchasing power parity (PPP).
Note the positions of the USA, Norway (NOR) and Japan (JPN).
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[1] Systematic Review: Impact of Health Information Technology on Quality, Efficiency,
and Costs of Medical Care, Chaudhry B, et al., Annals of Internal Medicine (2006).
From ONC; <http://www.healthit.gov/providers-professionals/benefits-electronichealth-records-ehrs>.
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[1] Wiring the Health System — Origins and Provisions of a New Federal Program,
David Blumenthal, NEJM 365, 24 (December 15, 2011);
<http://www.nejm.org/doi/full/10.1056/NEJMsr1110507?viewType=Print&viewClass=
Print>.
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[1] P.L. 111-5, American Recovery and Reinvestment Act of 2009 (ARRA), 111th
Congress.
[2] P.L. 111-148, Patient Protection and Affordable Care Act of 2010, 111th Congress.
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[1] The material on this slide is extracted, with some modifications, from the
descriptions of HITECH Program provided at
<http://healthit.hhs.gov/portal/server.pt/community/healthit_hhs_gov__hitech_progr
ams/1487>.
[2] See backup slides for HITECH funding for ONC and CMS focused initiatives.
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[1] The material on this slide is extracted, with some modifications, from the
descriptions of HITECH Program provided at
<http://healthit.hhs.gov/portal/server.pt/community/healthit_hhs_gov__hitech_progr
ams/1487>.
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[1] The material on this slide is extracted, with some modifications, from the
description of the ONC provided at
<http://healthit.hhs.gov/portal/server.pt/community/healthit_hhs_gov__onc/1200>.
[2] As stated in the source cited above, these include:
- Ensures secure and protected patient health information
- Improves health care quality
- Reduces health care costs
- Informs medical decisions at the time/place of care
- Includes meaningful public input in infrastructure development
- Improves coordination of care and information among hospitals, labs, physicians, etc.
- Improves public health activities and facilitates early identification/rapid response to
public health emergencies
- Facilitates health and clinical research
- Promotes early detection, prevention, and management of chronic diseases
- Promotes a more effective marketplace
- Improves efforts to reduce health disparities
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[1] Celebrating the First Anniversary of the HITECH Act and Looking to the Future, ONC,
U.S. Department of Health & Human Services, 2010;
<http://healthit.hhs.gov/portal/server.pt/community/healthit_hhs_gov__onc/1200>.
[2] From CMS EHR Meaningful Use Criteria Summary at
<https://www.cms.gov/EHRIncentivePrograms/30_Meaningful_Use.asp>:
The criteria for meaningful use will be staged in three steps over the course of the next
five years.
•Stage 1 (2011 and 2012) sets the baseline for electronic data capture and information
sharing.
•Stage 2 (expected to be implemented in 2013) and Stage 3 (expected to be
implemented in 2015) will continue to expand on this baseline and be developed
through future rule making.
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[1] Federal Stimulus Funding for Health Information Technology; Florida Association of
RHIOs;
<http://floridarhios.com/news-stimulus-61109.html>.
[2] Health Care Reform and Health IT Stimulus: ARRA and HITECH, American Health
Information Management Association;
<http://www.ahima.org/advocacy/arrahitech.aspx>.
[3] American Recovery & Reinvestment Act, Graybar Services;
<http://www.graybar.com/industries/commercial/healthcare/stimulus>
[4] Your Guide to Meaningful Use, eRECORDS; <http://erecords.com/mu_faq.html>
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[1] The material on this slide is extracted, with some modifications, from the
descriptions of ONC initiatives provided at
<http://healthit.hhs.gov/portal/server.pt/community/healthit_hhs_gov__onc_initiative
s/1497>.
[2] Nationwide Health Information Network is also sometimes shown as NwHIN.

20

[1] Source:ONC Federal Health Information Technology Strategic Plan 2011 –2015, available at
<http://healthit.hhs.gov/portal/server.pt/community/federal_health_it_strategic_plan_-_overview/1211>.
The text below, which describes the goals shown in the figure, is taken from the “Overview: Federal Health IT Strategic Plan 20112015,” available at <http://healthit.hhs.gov/portal/server.pt/community/federal_health_it_strategic_plan_-_overview/1211>.
Federal Health IT Strategic Plan Overview; Recent legislation has established an agenda and committed significant resources for
health IT. The updated Federal Health IT Strategic Plan 2011 – 2015 is ONC’s plan, developed in collaboration with other federal
partners, for realizing Congress and the Administration’s health IT agenda.
Goal I, “Achieve Adoption and Information Exchange through Meaningful Use of Health IT,” discusses the centerpiece of the
government’s health IT strategy over the next five years. “Meaningful use” is aimed at widespread adoption and information
exchange in its first two stages, and will then build to improved health outcomes in the third stage.
Goal II, “Improve Care, Improve Population Health, and Reduce Health Care Costs through the Use of Health IT,” discusses the
specific ways health IT is contributing to the goals of health care reform: improved care, improved population health, and reduced
per capita costs of health care. Widespread adoption of EHRs, information exchange, quality improvement initiatives, and health care
reform pilots are required to implement The Affordable Care Act.
Goal III, “Inspire Confidence and Trust in Health IT,” focuses on government efforts to update its approach to privacy and security
issues related to health IT and to build greater confidence and trust in EHRs and health information exchange among providers and
the public.
Goal IV, “Empower Individuals with Health IT to Improve their Health and the Health Care System,” discusses how the government
is designing health IT policies and programs to meet individual needs and expectations, providing individuals with access to their
information, helping to facilitate a strong consumer health IT market, and better integrating individuals and clinicians’
communications through health IT.
Goal V, “Achieve Rapid Learning and Technological Advancement,” focuses on demonstrating ways health IT and meaningful use
can enable innovation and appropriate use of health information to improve knowledge about health care across populations. In the
long run, the government is pursuing a vision of a “learning health system,” in which a vast array of health care data can be
appropriately aggregated, analyzed, and leveraged using real-time algorithms and functions.
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[1] The Health IT Committees operate under the rules of the Federal Advisory
Committee Act, which became law in 1972.
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[1] ONC Federal Health Information Technology Strategic Plan 2011 – 2015; ONC,
Appendix C;
<http://healthit.hhs.gov/portal/server.pt/gateway/PTARGS_0_0_4318_1211_15583_43
/http%3B/wcipubcontent/publish/onc/public_communities/f_j/onc_website___home/fed_health_st
rategic_plan/fed_health_it_strategic_plan_home_portlet/files/final_federal_health_it_
strategic_plan_0911.pdf>
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[1] Federal Register, Part II, Department of Health and Human Services, Centers for
Medicare & Medicaid Services, 42 CFR Parts 412, 413, 422 et al.;
< http://edocket.access.gpo.gov/2010/pdf/2010-17207.pdf>.
[2] Federal Register, Part III, Department of Health and Human Services, 45 CFR Part
170;
< http://edocket.access.gpo.gov/2010/pdf/2010-17210.pdf>.
[3] Federal Register, Department of Health and Human Services, 45 CFR Part 170,
RIN 0991–AB59;
< http://origin.www.gpo.gov/fdsys/pkg/FR-2011-01-07/pdf/2010-33174.pdf>.
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[1] As of November 2011, over 157,000 eligible professionals and hospitals have registered
for the Medicare and Medicaid Electronic Health Record (EHR) Incentive Programs;
<http://www.cms.gov/EHRIncentivePrograms/Downloads/Monthly_Payment_Registration
_Report_Updated.pdf>.
In order to attest, successfully demonstrate meaningful use, and receive an incentive
payment under the Medicare EHR Incentive Program, eligible hospitals must indicate that
they agree with several attestation statements.
Eligible hospitals must agree that the information submitted:
• is accurate to the knowledge and belief of the hospital or the person submitting on behalf
of the hospital.
• is accurate and complete for numerators, denominators, exclusions, and measures
applicable to the hospital.
• includes information on all patients to whom the measure applies.
• for clinical quality measures (CQMs), was generated as output from an identified certified
EHR technology.
[2] Medicare and Medicaid Programs; Electronic Health Record Incentive Program; Final
Rule, <http://edocket.access.gpo.gov/2010/pdf/2010-17207.pdf>.
[3] See timeline in backup slides.
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[1] Implementation of the Federal Health Information Technology Initiative: Part Two of
Two, David Blumenthal, NEJM 365, 25 (December 22, 2011);
<http://www.nejm.org/doi/pdf/10.1056/NEJMsr1112158>.
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[1] References:
The Centers for Medicare and Medicaid Services (CMS) Meaningful Use Final Rule specifies minimal
thresholds for the objectives. For example, the threshold for Objective 9 is that over 40% of
prescriptions are transmitted electronically using certified EHR technology.
Medicare and Medicaid Programs; Electronic Health Record Incentive Program; Final Rule;
<http://edocket.access.gpo.gov/2010/pdf/2010-17207.pdf>.
The ‘Meaningful Use’ Regulation for Electronic Health Records, Blumenthal, D., and M. Tavenner, New
England Journal of Medicine (5 August 2010).
Do it Yourself Presentation on the Meaningful Use Final Rule, Halamka, J.,
<http://geekdoctor.blogspot.com/2010/07/do-it-yourself-presentation-on.html>.
[2] Menu Set of Objectives (5 of 10 must be met at specified threshold level to qualify for incentive
payments):
• Implement drug formulary checks
• Incorporate clinical laboratory test results into EHRs as structured data
• Generate lists of patients by specific conditions to use for quality improvement, reduction of
disparities, research, or outreach
• Use EHR technology to identify patient-specific education resources and provide those to the patient
as appropriate
• Perform medication reconciliation between care settings
• Provide summary of care record for patients referred or transitioned to another provider or setting
• Submit electronic immunization data to immunization registries or immunization information systems
• Submit electronic syndromic surveillance data to public health agencies
• Record advance directives for patients 65 years of age or older (applies to hospitals)
• Submit electronic data on reportable laboratory results to public health agencies (applies to hospitals)
• Send reminders to patients (per patient preference) for preventive and follow-up care (applies to
eligible professionals)
• Provide patients with timely electronic access to their health information (applies to eligible
professionals)
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[1] Health Information Technology: Initial Set of Standards, Implementation
Specifications, and Certification Criteria for Electronic Health Record Technology; Final
Rule; <http://edocket.access.gpo.gov/2010/pdf/2010-17210.pdf >.
[2] ONC considered specifying transport standards, but backed off due in part to
controversy over SOAP vs. REST protocols.
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[1] Source: Health Information Technology: Initial Set of Standards, Implementation
Specifications, and Certification Criteria for Electronic Health Record Technology; Final
Rule; <http://edocket.access.gpo.gov/2010/pdf/2010-17210.pdf > .
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[1] Source: Health Information Technology: Initial Set of Standards, Implementation
Specifications, and Certification Criteria for Electronic Health Record Technology; Final
Rule; <http://edocket.access.gpo.gov/2010/pdf/2010-17210.pdf >.
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[1] Source: Health Information Technology: Initial Set of Standards, Implementation
Specifications, and Certification Criteria for Electronic Health Record Technology; Final
Rule; <http://edocket.access.gpo.gov/2010/pdf/2010-17210.pdf >.
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[1] Source: The Nationwide Health Information Network, Direct Project, and CONNECT
Software; <http://healthit.hhs.gov/portal/server.pt?open=512&mode=2&objID=3340>.
[2] Notably, the NHIN is not a collection of physical components such as links, routers,
and data servers. The understanding of what is the NHIN has been evolving since its
earliest definitions. It initially was a “network,” then a “network of networks.” Now it’s
well understand that NHIN is a collection of standards and agreements that enable the
various nodes to share health data.
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[1] Figure is modified and annotated from: NHIN Exchange Architecture Overview,
Draft v.0.9, HHS (21 April 2010);
<http://healthit.hhs.gov/portal/server.pt/gateway/PTARGS_0_11113_911643_0_0
_18/NHIN_Architecture_Overview_Draft_20100421.pdf>.
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[1] Source: Gershater, J., Health Internet vs NHIN: in pictures, 2 December 2009;
<http://thehealthitblog.com/2009/12/02/health-internet-vs-nhin-in-pictures>.
An RHIO or HIE always has a Master Patient (MPI) and a clinical document registry
(index). It may also have a central data repository holding clinical documents. However,
it may alternatively have a distributed data repository. In this case, clinical documents
are stored locally at individual hospitals or clinics, and the RHIO/HIE document registry
provides links to the documents.
NHIN Exchange is a decentralized architecture—having no MPI, no document registry,
and no central data repository—but instead relying on a heavyweight set of patient
discovery and document sharing standards, including content, vocabulary, transport,
and security/privacy standards.
[2] See the list of NHIN specifications in the backup slides.

35

[1] Source: Gershater, J., Health Internet vs NHIN: in pictures, 2 December 2009;
<http://thehealthitblog.com/2009/12/02/health-internet-vs-nhin-in-pictures>.
NHIN Direct addresses only transport and security/privacy (not content and
vocabulary) standards. It supports secure transport (push) of health data to a known
and trusted recipient. It can be viewed as a replacement of fax.
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[1] Future of Patient Identification, Fernandes, Lorraine, and O'Connor, Michele; Journal
of AHIMA , Vol. 77-1, Page 36-40 (January 2006).
[2] Identity Crisis: An Examination of the Costs and Benefits of a Unique Patient
Identifier for the U.S. Health Care System, RAND (2008).
[3] Patient Identity Integrity, Health Information and Management Systems Society
(HIMSS) (December, 2009).
[4] HIMSS Comments on the President’s Advisory Council on Science and Technology
(PCAST) Report on Health IT, HIMSS (19 January 2011).
[5] Report to the President Realizing the Full Potential of Health Information Technology
to Improve Healthcare for Americans: The Path Forward,
President’s Advisory Council on Science and Technology (PCAST) (December 2010);
<http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast-health-itreport.pdf>.
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[1] Source of illustration and text: Witting, K., et al., Deployment Guide: Setting up an XDS
Affinity Domain [equivalent to Regional Health Information Organization (RHIO) or, as it is now
known, Health Information Exchange (HIE)] using IHII [Interoperable Healthcare Information
Infrastructure] components, IBM Healthcare and Life Sciences (16 June 2006); <
http://www.research.ibm.com/jam/IHII_DeploymentGuide.pdf>.
Hospital B has a GE EMR system which is already enabled for XDS [Cross-Enterprise Clinical
Data Sharing]. The GE system will only need to be configured to communicate with the
components supplied by the infrastructure provider: (1) the GE system will audit all protected
health information operations to the audit repository supplied by the infrastructure, (2) the GE
system will use the PIX/PDQ [Patient Identifier Cross-referencing/Patient Demographics Query]
Server provided by the infrastructure to get patient ids, (3) the GE system will submit and
retrieve documents from the Document Repository supplied by the infrastructure, (4) the GE
system will query the Document Registry supplied by the infrastructure.
Hospital A uses applications which are not enabled for XDS transactions. Two mechanisms are
used at this hospital to communicate with the infrastructure:
• HCN [Healthcare Collaborative Network] will be used to receive HL7 messages and generate
CDA R2 documents. The HCN Document Source Adapter will submit those documents to the
infrastructure provided repository (5).
• A proprietary EMR application will be enabled for XDS transactions by writing a custom
adapter. The adapter will interact with the application and the IHII provided client side
components to submit (6), query(7) and retrieve(8) documents. As part of those transactions
the adapter will use the PIX/PDQ Consumer to resolve the patient id (9). As part of
document submission the Document Source will make use of Transformation to extract
metadata from the document and Terminology Client to convert terminology to the XDS
Affinity Domain defined terminology (10).
Hospital A also audits all protected health information operations to the audit repository, these
connections are not shown on the diagram.
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[1] Source of illustration and text: Witting, K., et al., Deployment Guide: Setting up an XDS
Affinity Domain [equivalent to Regional Health Information Organization (RHIO) or, as it is now
known, Health Information Exchange (HIE)] using IHII [Interoperable Healthcare Information
Infrastructure] components, IBM Healthcare and Life Science (16 June 2006);
<http://www.research.ibm.com/jam/IHII_DeploymentGuide.pdf>.
Hospital B has GE systems which are enabled for XDS and provide document creation, storage
and retrieval. The system is a document repository. The GE system will only need to be
configured to communicate with the components supplied by the infrastructure provider: (1)
the GE system will audit all protected health information operations to the audit repository
supplied by the infrastructure, (2) the GE system will use the PIX/PDQ Server provided by the
infrastructure to get patient ids, (3) the GE repository system will register documents stored in
its local repository with the Document Registry supplied by the infrastructure, (4) the GE
system will query the Document Registry supplied by the infrastructure, (5) the GE system will
retrieve documents from wherever the Document Registry element indicates they are located,
for example, Hospital A’s repository.
Hospital A is a simplified version of the previous example. It generates documents using HCN
and the HCN Document Source Adapter. The documents are saved in the local repository (6)
and registered with the infrastructure provided registry (7). A user interface is enabled for XDS
to query and retrieve documents. It uses the PIX/PDQ Consumer to identify patients by
querying the PIX/PDQ Server (8). The Document Consumer queries the infrastructure provided
Document Registry (9) and retrieves documents from the two local repositories (10).
As in the previous example, Hospital A also audits all protected health information operations
to the audit repository, these connections are not shown on the diagram.
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*1+ Consider another example of the “balkanization” of medical information for a
single patient entering an emergency room (ER) in a hospital, with the following
encounters, each associated with an independent IT system, mostly incompatible with
all the others:
- Emergency department information system (EDIS)
- Pre-hospital care (ambulance) documentation system
- Hospital ADT (admission/discharge/transfer) system
- Computerized clinical laboratory system
- Electronic data management (medical records) imaging system
- Hospital pharmacy system
- Vital-signs monitoring system
- Hospital radiology ordering system
- Picture archiving storage (PACS) systems
Extracted from: Computers in Patient Care: The promise and the Challenge, Stephen V.
Cantrill; Communications of the ACM, Vol. 53 No. 9, pages 42-47 (2010).
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[1] Speech Recognition Technology: An Outlook for Human-to-Machine Interaction, Tim
Erdel and Steve Crooks, Journal of Healthcare Information Management, Healthcare
Information and Management Systems Society and Jossey-Bass, Inc.; V 14, no. 2
(Summer 2000);
<http://www.himss.org/content/files/jhim/14-2/him14203.pdf>.
[2] See history of speech recognition technology in backup slides.
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[1] WellPoint and IBM Announce Agreement to Put Watson to Work in Health Care, IBM
News Release (September 12, 2011);
< http://www-03.ibm.com/press/us/en/pressrelease/35402.wss>.
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[1] <http://en.wikipedia.org/wiki/Medical_monitor>
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[1] Common Device Connectivity AHIC Extension/Gap, ONC, Department of Health and
Human Service (December 31, 2008).
[2] <http://mdpnp.org>
*3+ Dr. Alan D. Snell, Chief Medical Information Officer, St, Vincent’s Health, quoted in
Computer, Vol. 43, No. 7 (July 2010).
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[1] A recent report indicates that federal health IT funding is predicted to grow in the
near term. This must continue for at least 10 years for success. See:
Federal health IT market set to grow to $6.5B by 2016, Healthcare IT News (December
20, 2011);
<http://www.healthcareitnews.com/news/federal-health-it-market-set-grow-65b2016>.
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[1] HITECH Act: Overview and Estimated Timeline;
<https://www.mmicgroup.com/PDF/HITECH_Act.pdf>
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[1] HITECH Act: Overview and Estimated Timeline;
<https://www.mmicgroup.com/PDF/HITECH_Act.pdf>
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[1]
<http://www.cms.gov/EHRIncentivePrograms/Downloads/EHRIncentProgtimeline508V
1.pdf>
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[1] Nationwide Health Information Network (NHIN): Resources;
<http://healthit.hhs.gov/portal/server.pt/community/healthit_hhs_gov__nhin_resourc
es/1194>.
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[1] Although there is competition Dragon Naturally Speaking has the largest market
share; it is arguably the most effective product on the market.
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