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nformation technologies are transforming the way health

care is delivered. Innovations such as computer-based pa-

tient records, hospital information systems, computer-based

decision support tools, community health information net-
works, telemedicine, and new ways of distributing health in-
formation to consumers are beginning to affect the cost, quality,
and accessibility of health care. The technologies that support
these applications—relational databases, network communica-
tions, distributed processing architectures, optical disk storage,
and others—are used today by some health care providers and
payers. Yet information technology is often found in isolated
“islands of automation” in health care provider and payer institu-
tions. Despite the incorporation of high technology into almost
every other aspect of clinical practice, information technologies
have not been fully embraced.

Meanwhile, transformations in the way health care is delivered
are creating new opportunities for innovative applications of in-
formation technologies. The health care delivery system is cur-
rently undergoing many changes, including the emergence of
managed health care and integrated delivery systems that are §
breaking down the organizational barriers that have stood be-
tween care providers, insurers, medical researchers, and public
health professionals. These barriers have supported a clear de-
marcation between clinical health information and administrative
health information and reinforced a long-standing distinction be-
tween treatment of disease and preservation of health. These dis-
tinctions are gradually eroding as new health care delivery
patterns emerge that are supported by, and in some cases reliant
on, the widespread use of networked computers and telecommu-
nications. |1




2| Bringing Health Care Online: The Role of Information Technologies

This report discusses the synergy between ingrimarily large health care institutions. As the
formation technologies and new trends in thedigure indicates, almost 70 percent of those re-
health care delivery system as health care isponding have introduced electronic systems for
brought online. It identifies some of the opportu-submitting insurance claims, and more are in the
nities to improve health care delivery through in-process of adopting them. Technologies that allow
creased use of information technology, andccommunication between computers at disparate
discusses some of the conceptual, organizationdfcations, for example physician-hospital data
and technical barriers that have made its adoptionetworks or enterprise-wide networks, are being
so uneven. The report identifies key technologieadopted or planned by a substantial number of
and shows how they are being used to communthese institutions as well. Computer-based patient
cate clinical information, simplify administration record (CPR) systems, which are difficult to im-
of health care delivery, assess the quality of healtplement because they require such close integra-
care, inform the decisionmaking of providers andijon between many different systems, are at least
administrators, and support delivery of health carén the planning process, according to 50 percent of
at a distance. responding CIOs, but so far only about 20 percent

consider that they have CPRs operating at least
CHALLENGES AND OPPORTUNITIES FOR  at an experimental level. When asked which
INFORMATION TECHNOLOGIES technologies they were currently evaluating con-

The technologies used for collecting, distilling, ceptually for future implementation, the two most
storing, protecting, and communicating data ardrequently mentioned by CIOs were community
widely used throughout American industry. In thehealth information networks and telemedicine.
health care industry, however, their application The health care delivery system has several
has been limited to scattered islands of automalnique characteristics that discourage the spread
tion, usually limited to discrete departments with-of information technologies. Health professionals
in hospitals. Computers are widely deployed, buperform a wide variety of tasks including rapidly
not widely connected. Clinical and administrativechanging combinations of “hands-on” care, in-
health information are rarely commingled. Bothductive and diagnostic thinking, detailed record-
types of health information are still stored andkeeping, patient education, and communication
conveyed primarily in paper form. Health in- with colleagues. Most of the hardware and soft-
formation is rarely converted to digital form and ware approaches that address one of these aspects
shared among the clinics and primary care office§f medical practice intrude unacceptably on some
where most health care occurs, the hospitals arether aspect: computers are not yet as useful, ubig-
critical care units where most health care dollargitous, and handy as the stethoscope and other
are spent, or the population-based health service®@mmon medical technologies. In addition, medi-
that address community-wide health issues. Consal practice is extraordinarily complex and it
puters are typically used to organize and adminisshanges rapidly. Systematizing even the process
ter specific, limited types of health information, of performing medical procedures, much less ra-
but are not linked into an infrastructure that mightionalizing the language and scientific knowledge
allow broader efficiencies or higher quality healthunderlying those procedures, is an almost intrac-
care. table problem. Despite the ongoing efforts of stan-
Figure 1-1 shows the level of adoption of somedards-setting bodies, no unified conceptual model
selected information technology applications a®xists that is powerful enough to construct the
reported by chief information officers (ClOs) of mapping between the information that must be

1 College of Healthcare Information Managemd@etecommunications in Health Care Survey, 18%4n Arbor, MI: 1994), pp. 20-21.
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FIGURE 1-1: Information Technology Applications Currently Being Adopted
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SOURCE: Center for Healthcare Management Information, Telecommunications in Healthcare Survey, 1994 (Ann Arbor, MI. 1994)

stored in computer databases and medicine as it is
practiced. In a sense, there is not yet a consensus
about what information should be kept in comput-
er-based patient records or how it should be de-
scribed, organized, and indexed.

Apart from the complexity of clinical knowl-
edge and practice, there are structural reasons that
discourage implementation of information
technologies in health care settings. In addition,
many communities have only a few hospitals or
major insurers. The cooperation necessary to in-
terconnect medical information within a horizon-
tal layer of the health care system may be seen as
anticompetitive and subject to antitrust regula-
tion, or it may be hindered by organizations that
regard their interna information systems as com-

petitive advantages and accumulated patient re-
cords as corporate assets.

Information technologies tend to flatten orga-
nizations and may not mesh well with the rigidly
defined job roles and hierarchical structure of cur-
rent medical practice (see box I-1). Many types of
organizational changes will emerge throughout
the health care system if information technologies
are widely adopted. In other industries, changes
associated with the introduction of information
technologies have included large reductions in the
demand for some types of workers (e.g., mid-level
managers and bank tellers), increased responsibi-
lities for workers in jobs that traditionally in-
volved little decisionmaking (line workers in
manufacturing industries), and an increase in
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BOX 1-1: Effects on the Health Care Workforce

Increased use of information technology will continue to affect the jobs of the 10 million Americans
who work in health care. This workforce is currently growing at about 3.9 percent per year. Changes in
the structure of health care delivery are affecting the composition of the workforce. For example, hospi-
tal employment, while it still represents half of people employed in health care, is the slowest growing
sector at 1.7 percent per year. Home health care however, is growing at about 18 percent annually,
although it still accounts for only a small portion of the workforce.1

This report does not analyze the changes that information technology might bring to jobs in health
care, or the effects that these changes might have on the quality of the work environment. These would
be fruitful areas for future research. In general, it appears that information technology applications
could reduce the need for some types of work and could redefine some job roles.

For example, electronic data Interchange (EDI), defined as the application-to-application exchange
of business documents, is increasingly being used to carry out medical payments and other administra-
tive transactions between health care providers and insurance payers. Application-to-application
means that computer programs at different firms exchange information and complete transactions di-
rectly, without human intervention. Physicians’ office staffs, for example, often notice a decrease in the
number of telephone calls they make and letters they write after being linked with Insurers through on-
line systems. Much of the potential savings foreseen through “administrate simplification” of the health
care payments process comes from reduced personnel costs.’The systems currently being implement-
ed do not totally eliminate human intervention, and within many provider and payer organizations some
of the employee time saved by automated payment systems will be spent on other tasks. Nevertheless,
a likely outcome of widespread use of electronic medical payments is the elimination of some jobs in

both provider and payer organizations.

p 7-30

'U S Department of Commerce, U.S. Industrial Outlook, 1994 (Washington, DC: 1994), pp. 42-1 to 42-6
’See, for example, Workgroup on Electronic Data Interchange, 1993 Report (Hartford, CT and Chicago, IL October 1993),

(continued,)

competition for local experts from nonlocal
sources (discount stockbrokers, for instance).
Similar changes are likely to occur for health pro-
fessionals, along with a redistribution of status,
responsibilities, and remuneration associated
with the various health disciplines.

Information technologies not only redefine
jobs, but they may have more subtle ramifications
as well. The widespread adoption of integrated in-
formation systems will challenge the lega sys-
tem. Information technologies facilitate aliances
between geographically separate parties. Thus,
they may challenge the existing structure of state
medical licensing and malpractice laws, as well as
“pen and quill” laws that require paper-based
medical recordkeeping. Consolidations and merg-
ers among the many companies offering managed

health care reflect the ability of computer net-
works and digital telecommunications to act as a
nervous system that can connect previously inde-
pendent parts of the health care delivery and ad-
ministrative systems, forming new bodies known
as integrated delivery systems. These new corpo-
rate structures may pose antitrust questions as
they challenge traditional providers of hedth care
in isolated markets.

Information technologies diffuse decisionmak-
ing and responsibility y because they are developed,
maintained, and employed by a variety of people.
Physicians—who have held unique positions of
status and compensation, as well aslegal respon-
sibility and risk, under the traditional systems of
licensure and malpractice law—may be put in the
uncomfortable position of being solely responsi-
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BOX 1-1: Effects on the Health Care Workforce (Cont'd.)

Information technology also can change job roles. For example, when physicians place medication
orders at a computer terminal, they take on a data entry task that might previously have been done by a
ward clerk, a pharmacist, or a pharmacy clerk. With proper design, the technology can help integrate
this task with others the physician performs—retrieving information about the patient's condition, look-
ing up the proper dosage and use of medications, or making judgments and decisions about additional
tests and treatments. Whether data entry is an additional burden, or an integral part of an improved and
more efficient process for rendering care, depends on a wide variety of personal, institutional, hard-
ware, software, and interface design factors.

In some cases, role changes are induced by other organizational changes in which information
technology 1s a facilitator. For example, one way that health care organizations are reducing costs Is by
redesigning work so that tasks once done by high-cost personnel are now done by lower cost person-
nel. For example, much primary health care previously done by physicians is now being done by physi-
cian extenders like physician assistants and nurse practitioners. In some hospitals, work previously
done by licensed and registered nurses is now done by nursing aides—sometimes labeled patient care
technicians,*while nurses take on the role of managing a team of caregivers.'This trend s typical of a
“reengineering” movement in hospital management known as patient-centered care or patient-focused
care—as opposed to department-focused care. Computer technologies—including computer-based
decision support tools and treatment protocols, online patient information systems, patient monitoring
devices, and teleconferencing systems—can support and assist people giving care in these new ways.

SOURCE: Office of Technology Assessment, 1995.

‘Wall Street Journal, Feb. 10, 1995, p. 61.
“M.L. Parsons and C.L. Murdaugh, Patient-Centered Care, A Model for Restructuring (Gaithersburg, MD Aspen Publishers,
1994)

ployment in an industry whose sophisticated tech-
nological base is seen by some to be a driving
force in making health care more expensive.

ble for implementing complex policies resulting
from a mix of research findings, technical
constraints, and business priorities. Networked
information technologies may pose new chal-
lenges to the traditional legal assumption that con-
sumers are adequately protected against poor
quality of care through the ability to file lawsuits

TRENDS IN THE HEALTH CARE SYSTEM
[JAggressive Cost Management

against their providers, and aternate guarantees of
high-quality care may need to be designed to re-
place the current legal remedies.

Finally, information technologies are expen-
sive to implement and their benefits may be diffi-
cult to directly measure, even when all parties are
happy with the results. This may delay their de-

A major concern for providers, payers, policy-
makers, and consumers dike is the rising costs of
delivering care. Health care expenditures in-
creased from 5.9 percent of gross domestic prod-
uct in 1965 to 13.9 percent in 1993.2 Tota
expenditures for health care in 1993 were $884.2
billion. Government sources pay for about 43 per-

“Katharine R. Levit et a., “National Health Expenditures, 1993," Health Care Financing Review, vol. 16, No. 1, fall 1994, P. 247-294.
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cent of this total; the federal government alonecare payments) are also using at least some care
pays nearly 32 percent. Health care is also a majonanagement techniques to manage their costs.
segment of the economy, employing approxi-
mately 10 million people, about 2.6 million of [J Integration of Health Services
whom do primarily administrative work. Health care has historically been a very frag-
As the costs of health care have continued tghented industry. Routine medical care, crisis
rise, there have been concerns in government aRfledical care, medical insurance, medical re-
in the industry itself about how to contain and research, and management of public health typically
verse the increase. In the 1990s, particularly in thRave been handled by entirely separate organiza-
103d Congress, a number of proposals were madigns in business, government, and universities,
for far-reaching reforms in the health care indusand a large number of intermediary institutions as
try. At the same time, within the health care andwvell. There are more than 1.2 million health care
insurance industries, many initiatives to controlproviders—ranging from solo practitioners to
costs are already under way. In fact, perhaps due )000-bed hospitals—and they are often isolated
part to these efforts, the growth rate of health cari separate corporate entities from the more than
costs appears to have slowed during the 1990-98000 private insurance payers that distribute pay-
period. ments for health care services. The providers and
One of the major influences in the health carensurance companies are further isolated from the
industry has been the growth of managed healtmedical research community, government health
care. “Managed care” is a somewhat nebulousare agencies, and public health organizations. A
term, but generally refers to a “system of managnetwork of private-sector intermediaries has
ing and financing health care delivery to ensurdormed to facilitate the complicated relationships
that services provided to managed care plan menbetween the various organizations. It is unlikely
bers are necessary, efficiently provided, and aphat any of these entities will be willing to collect
propriately priced* Managed care organizations or organize data that save money or effort for some
use a number of techniques to control access tther organization, but deliver the intermediary no
providers, contain costs, manage utilization of reimmediate benefit; systemic savings may be irrel-
sources, and ensure favorable outcomes for pa&vant in a vertically fractured industry.
tients. Some of this fragmentation may be reduced
The number of people enrolled in managed carwith the current trend toward vertical and horizon-
plans has increased dramatically in the past 2tal integration of providers and payers into sys-
years. By 1992, enrollment had grown to over haltems that offer the full “continuum of care” to
of all employees covered by employer groupcovered populations. An integrated delivery sys-
health insurance As shown in box 1-2, the con- tem is one that brings together hospitals, primary
cept of managed care has expanded to includeare providers, nursing homes, home health care
many types of health plans and delivery systemsgroviders, pharmacies, and other services into a
Many traditional fee-for-service health insurancesingle system through purchase, merger, joint
plans (those that reimburse members for healtlkienture, contract, or other means. As hospital ad-

3 U.S. Congress, Office of Technology Assessrretgrnational Comparisons of Administrative Costs in Health Q@A-BP-H-135
(Washington, DC: U.S. Government Printing Office), September 1994.

4 Marrianne F. FazeManaged Care Desk Referen@allas, TX: HCS Publications, 1994), p. 149.

5 U.S. Congress, General Accounting Offistanaged Health Care: Effect on Employers’ Costs Difficult To MeaGs€)/HRD-94-3
(Washington, DC: U.S. Government Printing Office), October 1993.
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BOX 1-2: Managed Care

Managed care can refer to both the elements of managing care and the institutional structures within
which care is managed, To some, managed care means the use of management tools such as pread-
mission certification (for ensuring that only members who need hospital care are admitted to the hospi-
tal), concurrent review (ensuring that necessary and appropriate care is delivered during a hospitaliza-
tion), or financial Incentives or penalties for both providers and plan members. To others the term is
equated with alternative delivery systems that are variously known by names such as health mainte-
nance organization (HMO) or preferred provider organization (PPO).

In contrast to traditional fee-for-service or indemnity insurance plans where the insurer simply reim-
burses the insured individual for incurred health expenses and has no direct relationship with the pro-
viders of care, managed care organizations create a direct relationship between the insurer and the
provider of care, Whether physicians are salaried employees or contractors, they have a relationship
with the managed care plan wherein they give up some clinical and financial autonomy to that organiza-
tion. The consumer who joins a managed care plan also surrenders some freedom of choice. The HMO
or PPO in turn takes on a managerial role with the hope of containing costs and enhancing the quality of
care.

One concept used in certain forms of managed care is cavitation. Under capitated payment sys-
tems, providers receive a set payment per patient per period, regardless of the amount of services they
provide Providers who exceed their budgets will suffer losses. A second concept common to managed
care is the limitation on the patients’ choice of providers. Some plans only allow patients to choose from
a panel of providers associated with the plan (“closed panel”). Others permit patients greater flexibility,
but require patients to pay a higher share of costs when using outside providers. While the concepts of
capitation and limitations on the patient's choice originated with early HMOs, they are now pervading
the whole health care industry, and many insurance plans, including traditional indemnity plans, may
include these features to some degree. Some managed care organizations have tighter controls—both
over payments and over patient-provider relationships; others maintain looser controls. Closed-panel
HMOs are generally the most restrictive, while independent practice associations (IPAs)—HMOs where
physicians work under nonexclusive contracts and may also have fee-for-service patients—are less so,
as are PPOs.

Managed Care and Cost Savings

According to recent studies, care management techniques reduce health care costs, primarily
through the reduced use of services. For example, the Congressional Budget Office (CBO) reports that,
compared to indemnity plans, closed-panel HMOs reduce the use of medical services by about 196
percent and IPAs reduce use by about 0.8 percent. The combined average effect of all HMOs is a re-
duction in services of 7.8 percent when compared with the current mix of indemnity plans. *Less restric-
tive types of managed care have not shown such significant reductions, according to CBO.

SOURCE: Adapted from U.S. Congress, Office of Technology Assessment, Understanding Estimates of National Health Expenditures
Under Health Reform, OTA-H-594 (Washington DC: U.S. Government Printing Office, May 1994), p. 76

'U.S. Congress, Congressional Budget Office, The Effects of Managed Care and Managed Competition (Washington, DC Con-
gressional Budget Office, 1995)
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missions and inpatient days have declined be- Finally, the government has a stake in helping
cause of cost control efforts begun in the 1980gp develop inexpensive, standardized approaches
many hospitals have entered these other lines &b information exchange so it can effectively fund
business. Some integrated delivery systems amaedical research, manage widespread public
being organized by insurers or managed care orgaealth problems, reduce its administrative costs,
nizations. and reduce the cost of the health care it purchases

and provides through Medicare, Medicaid, veter-
U Increasing Value of Digital Information ans’ care, and employee insurance programs. An
New patterns in health care delivery are enhancingdication of the magnitude of this interest is the
the value of clinical health data and creating in-designation of health care applications as a key
centives for collecting and disseminating healthcomponent of the National Information Infra-
information electronically within and between or- structure (NII) by the Administration’s Informa-
ganizations. As managed care organizations grotion Infrastructure Task Force (IITF). Appointed
and fee-for-service care wanes, doctors and othéy the President, the IITF is comprised of high-
practitioners have both a financial interest in defevel representatives of the federal agencies that
livering low-cost care and incentives for docu-play a role in developing and applying informa-
menting and analyzing their care practicestion and telecommunications technologies. The
Administrators in Health Maintenance Organiza-{|TF's Committee on Applications and Technolo-
tions (HMOs) and integrated delivery systemsgy coordinates efforts to develop, demonstrate,
have long sought to reduce transaction costs (afteihd promote applications of the NIl and develops
an initial investment in equipment and software)and recommends technology strategy and policy
by computerizing internal communications andto accelerate its implementation. One part of this
automating communications with suppliers andcommittee is the Health Information and Applica-
other business partners. In addition, they have gons Working Group. This group is again divided
vested interest in understanding the clinical deinto subgroups in the categories of telemedicine,
tails of how care is delivered in order to efficiently consumer health information, standards, and
manage resources. emergency medicine.

For example, itis possible to use administrative These private and governmental interests in
records alone to limit overuse of optometry sergjgitizing health information in order to manage
vices by approving eye examinations purely orcosts and integrate delivery of health services are
the basis of elapsed time since the last exam. Hownanifest in a slow but perceptible trend toward
ever, care can be more prudently and perhaps cograndardization of health care information and op-
passionately managed by considering not only thgmization of care delivery. These processes are
time of the last billing, but also the clinical record occurring on many levels. The medical and com-
of that visit and other health information aboutth?uting communities are slowly developing: a)
patient. Were the previous results normal, or didexicons for consistently describing medical care,
they indicate a problem? Does the patient havgy consensus standards for exchanging medical

any other conditions that might warrant frequeniyata between computers, and c) models for how to
eye examinations? Could the current complaint bggjject and organize medical information digital-

due to an adverse reaction to a prescribed medic; protocols for standardizing delivery of care and
tion and, hence, warrant a visit to the prescribingnetrics for measuring the quality of health care
physician rather than an optometrist? This finexeyyices are being developed, as well as decision
grained analysis of clinical records is contingenl‘support systems that may increase the efficacy of

on standardization and digitization of clinical re- o ical decisions. And throughout the health care
cords because paper records are generally '”adé’élivery system, innovative applications of in-
quate for these purposes.
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formation technologies are being studied, tested, The bills call for standards for:

and implemented. 1. defining common sets of data elements to be
stored electronically in patient records,
CONGRESSIONAL INTEREST 2. performing administrative transactions,

Recognizing the changes occurring in both healtf$- 8signing uniform patient and provider identi-
care and telecommunication technology and their fication numbers, ,
relevance to the congressional agenda, the Chatf- 2sSigning codes to medical procedures and de-
man of the Senate Committee on Labor and Hu- Scriptions, o
man Resources asked the Office of Technology- @PPlying electronic signatures, and _
Assessment (OTA) to conduct a study on the im®- ensuring patient privacy and data security.
pacts of information technology on the health care Most bills specify the adoption of the standards
system. The request was supported by the Chaiby DHHS within two years or less, and, following
man of the House Committee on Energy andhe adoption, provide various measures designed
Commercé to encourage rapid adoption of the standards by
Recently, there have been numerous legislativaearly all health care providers. These measures
initiatives addressing aspects of incorporating inmay include direct incentives, such as require-
formation technologies into the delivery of healthments that all health plans implement the stan-
care. In the 103d Congress, several comprehewtards for all transactions, or indirect incentives,
sive health care reform bills were introdudedhd ~ such as requirements that all transactions regard-
this pattern has continued in the 104th Congreséng Medicare patients be filed electronically. The
These bills seek to restructure various aspects @ficentives may also be provisional: they may di-
the payment and insurance framework of theect the Secretary to assess whether sufficient
health care industry, but, in addition, they oftennumbers of health plans are utilizing the standards
specify procedures for simplifying administration and to require full participation, should it prove to
of health care delivery through the use of informabe cost-effective. Most bills include exceptions
tion technologies. For example, several recentor small hospitals and those that can show they
bills direct the Secretary of the Department ofare in the process of installing an adequate in-
Health and Human Services (DHHS) to adopt uniformation system. Some of the bills override state
form standards for various medical data, based olaws requiring the maintenance of paper-based pa-
the work of standards committees accredited byient records.
the American National Standards Institute and on Several bills seek to establish national or state
the advice of groups such as the Workgroup fodatabases of health information for quality assess-
Electronic Data Interchange and the Computerment purposes, control of fraud, or tracking dis-
Based Patient Records Instit8te. ease patternsOther bills would authorize grants

6 This committee is now known as the House Committee on Commerce.

7Two examples are U.S. Congress, Senate, S. Heailth Security Agtind S. 1494ealth Care Information Modernization and Security
Act of 1994Washington, DC: U.S. Government Printing Office, 1994).

8U.S. Congress, House of Representatives, H.R. 2206rican Health Security Act of 1986d H.R. 1238asic Health Care Reform Act
of 1995(Washington, DC: U.S. Government Printing Office, 1995); and U.S. Congress, SenatanSly7Health Insurance Protection Act
(Washington, DC: U.S. Government Printing Office, 1995).

9U.S. Congress, House of Representatives, H.R VE&ans’ Benefits, Title 38 U.S.C., Amendriéftshington, DC: U.S. Government
Printing Office, 1995), and H.R. 1200 and S. 7, ibid.
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for rural telemedicine effort8 or establish a tele- needs of those in rural or other underserved areas
medicine commission to formulate plans forthrough telemedicine.
widespread implementation of telemedicife. Advanced information technologies offer an
Finally, there have been efforts in both the 103drray of other possibilities for influencing deliv-
and 104th Congresses to reform and deregulatry of health care services. It was impossible to ad-
telecommunication¥? Such reforms may affect dress all applications in this report. Those selected
the price of telecommunications services andwere viewed as having the most potential for de-
therefore, help determine the feasibility of incor-creasing costs and improving quality and access in
porating telecommunications into health care dehealth care. Particular emphasis is placed on ad-
livery on a large scale. In addition, current billsministrative simplification, quality assessment,
have certain direct influences on health care, inand telemedicine, as specified by the congression-
cluding a requirement that prices for telecommu-al committee requesting the report. The report also
nications service to rural health care providers beriefly mentions the potential for telecommunica-

comparable to those for urban providkts. tions to assist consumers in becoming better in-
formed and more involved in decisions affecting

REPORT SUMMARY their health care, and points to the need for addi-
tional study. Emerging applications of informa-

[J Scope of the Analysis tion technology, including remote surgery and

In chapters 2 through 5, this report discusses somrtual reality applications, were not considered,
of the challenges and opportunities for using inhor were issues related to the reform of medical
formation technology to improve the health careeducation to include greater use of information
system. First, it addresses the potential impact dechnology. These are, however, fertile areas for
information technologies on health care deliveryfuture research.

and introduces a variety of technologies that are Before computers were introduced into the
being used to collect, organize, and share clinicdlealth care delivery system, clinical and adminis-
information needed for providing patient care.trative records were kept separately in paper form,
The report then explores the exchange of healthatient utilization of services was rarely scruti-
information for administrative purposes amongnized systematically, and clinical information was
the many stakeholders including providers, payerseldom exchanged between business organiza-
employers, consumers, and government agencieons (or even among the various clinicians an in-
It discusses how the quality of health care mightividual might see). Thus, paper-based technolo-
be improved by providing health care professiongies and common organizational policies worked
als with high-quality information and decision along with various state laws to provide an ad hoc
support tools at the point of care. Finally, the redevel of protection for individual privacy that is
port explores the potential for addressing theclearly inadequate in the emerging world of com-

10y.s. Congress, House of Representatives, H.RRAE4) Telemedicine Act of 1998/ashington, DC: U.S. Government Printing Office,
1995), and U.S. Congress, Senate, S. 7, op. cit., footnote 8.

11y.s. Congress, House of Representatives, H.RN&&nal Committee on Telemedicine @ashington, DC: U.S. Government Print-
ing Office, 1995).

12y.s. Congress, House of Representatives, H.R. 2628rust and Communications Reform Act of 1994; Antitrust Reform Act of 1994
(Washington, DC: U.S. Government Printing Office, 1994), and U.S. Congress, Senate,SofB2anications Act of 1994; Telecommunica-
tions Equipment Research and Manufacturing Competition Act of 488145. 211ITelecommunications Services Enhancement Act of 1994
(Washington, DC: U.S. Government Printing Office, 1994).

13 U.S. Congress, Senate, S. 65@ecommunications Competition and Deregulation Act of 1@@shington, DC: U.S. Government
Printing Office, 1995).
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puterized patient records, integrated delivery sersystem, the magnitude of the savings is very diffi-
vices that operate on a nationwide basis, andult to predict for several reasons.
instant electronic messaging. New combinations Most cost containment predictions maintain
of legislative protections and technical safeguardthe traditional fault line between administrative
will be necessary to protect individual privacy asinformation and clinical information. Administra-
health care information is computerized and stantive processes include activities such as transmit-
dardized. These issues are discussed brieflyng and processing claims, utilization review,
throughout this report, but were discussed in depurchasing supplies and tracking inventory, pay-
tail in the OTA reporProtecting Privacy in Com- ing bills, managing internal finances, negotiating
puterized Medical Informatiotf contracts, complying with regulations, and con-
The issues and policy options that emerge fronirolling quality. Administrative costs of providing
each chapter of this report are briefly summarizethealth care have been estimated at between $108
in the sections that follow. First, however, two keybillion and $135.1 billion per year in 199% or
themes are introduced that echo throughout theetween 12 and 15 percent of the health care bill.
chapters. These ampst containmenand stan-  Estimates of annual savings that could be realized
dards developmenand they reflect congressional through increased use of information technology
concerns about containing health care costs ang administrative functions have ranged from $5
enabling administrative simplification that are pillion to $36 billion16 or enough to reduce ad-
manifest in the bills of the 103d and 104th Conmijnistrative costs between 0.5 and 3.6 percent.

gresses. These estimates, discussed in more detail in
_ chapter 3, may be somewhat optimistic because
[1 Cost Containment they assume rapid adoption of electronic data in-

Reducing the cost of delivering health care is perterchange and high rates of market penetration
haps the prime motivation for congressional interthat do not appear to be materializing. The deeper
estin exploring the use of information technology.problem with such predictions is that they are
Anticipated cost savings are based on analogowften based on merely converting all transactions
reductions in transaction costs for industries suchithin the existing system of fee-for-service
as banking—which built information infrastruc- health care to electronic form. However, the shift-
tures supporting automated teller machines anthg landscape of health care delivery patterns can-
point-of-purchase credit card verification—andnot be treated as a perturbation within a more rapid
on the increase in productivity and product qualityprocess of digitizing health information. Such
in domestic manufacturing industries associatedlgitization did not happen over the past two de-
with just-in-time inventory control, continuous cades despite the availability of increasingly capa-
guality improvement, and other techniques thable computer and telecommunication systems;
are highly dependent on information technolo-indeed, several organizational and technological
gies. Although similar efficiencies and improve- impediments (discussed in chapter 2) make it like-
ments may be possible within the health cardy that widespread digitization will happen only in

14y.s. Congress, Office of Technology Assessnfenatiecting Privacy in Computerized Medical Informati@TA-TCT-576 (Washing-
ton, DC: U.S. Government Printing Office, September 1993).

15 Allen Doubloon and Matthew Bergheiser, “Reducing Administrative Costs in a Pluralistic Delivery System Through Automation,” pre-
pared by Lewin-VHI for the Healthcare Financial Management Association, Apr. 30, 1993.

16 project HOPE, Center for Health Affairs, “Estimating the Cost-Effectiveness of Selected Information Technology Applications,” unpub-
lished contractor report prepared for the Office of Technology Assessment, March 1995.
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synergy with the progressive adoption of man-quires that these effects be valued in monetary
aged health care practices and development of iterms. One of two techniques—teman capital
tegrated service delivery systems. approachor thewillingness-to-pay approaehis

A second class of economic considerationgenerally used to measure benefits. The human
concerns the effectiveness of encouraging specificapital approach considers the value of a human
information technology implementations. Theselife by estimating an individual’s projected future
are of concern to Congress for purposes of guidingarnings. The willingness-to-pay approach con-
procurement decisions and research priorities. Isiders how much individuals are willing to pay for
recent years, the field of economic evaluation ofr reduction in the risk of death or illness.
medical technologies has expanded rapidly. Ris- Applying the formal techniques of CEA and
ing spending on health care has stimulated the u$eBA to information technology applications in
of formal techniques such a®st-effectiveness health care is difficult for a number of reasons.
analysisand cost-benefit analysigo assess the Some of the difficulties are general to all medical
cost and health effects of using particular medicalechnologies: the competing alternatives for a
technologies. technology are not always known; a technology

Cost-effectiveness analysis (CEA) has emergehay be cost-effective in some patient groups and
as the most popular technique for economic evaluot in others; technologies constantly undergo
ations. CEA involves a structured, comparativechange; there are no standards on how to define
evaluation of two or more health care intervencosts (e.g., whether and how to consider indirect
tions. Analyses are designed to show the relatiorsosts such as productivity losses, or intangible
ship between resources used (costs) and healglosts such as pain and suffering); there are no stan-
benefits achieved (effects) for given technologieslards regarding the length of patient followup
or programs. In CEA, the cost per specified healtiime to consider; analysts differ in their use of
effect, such as lives saved or quality-adjusted lifemethodologies by which to adjust health effects
years saved, is calculated for particular technolofor quality-of-life factors; and there are many un-
gies or programs. If the ratio is measured similarlycertainties underlying such analyses. A general
for different technologies or programs, the cosproblem with CBA involves trying to place a
per effect can be compared. Formal CEA involvesnonetary value on reductions in mortality or mor-

a number of explicit steps, including: bidity.

1. identifying the perspective of the study, Beyond these general difficulties, evaluating

2. identifying the competing interventions, information technologies presents some unique

3. defining costs, problems. It is difficult to conduct comparative

4. defining effects, studies because system features and levels of ser-

5. discounting future costs and effects to theivice vary widely across institutions and users. In
present value, addition, many applications have been in exis-

6. adjusting for quality-of-life factors, tence only a short time. Information technologies

7. analyzing the incremental costs and conseand applications change frequently, making anal-

guences of one option over another, and yses difficult—and making even some well-con-
8. examining uncertainties underlying ducted analyses quickly obsolete. In general, it is
the analysis. difficult to identify and quantify appropriate

In cost-benefit analysis (CBA), the net costs ofcOsts, savings, and health effects. For most evalu-
an intervention are compared with the net savinggtions of information technology, direct costs
the benefits of a program or technology are exwould include equipment and operating costs, the
pressed entirely in monetary terms. Because thealue of the technician’s time, and the cost of
benefit of medical technology generally involvesmaintaining equipment. However, it is hard to ac-
health effects such as life-years saved, CBA reeurately identify and quantify indirect costs such



as productivity gains or losses. In generd, it is
very difficult to tie the use of information technol-
ogies to heath consequences.

As a result of these limitations, most existing
economic evauations do not constitute formal
cost-effectiveness or cost-benefit analyses. Instead,
most have attempted to estimate savings in terms
of productivity gains to the system. Some have
also speculated about how various applications
will ultimately influence patient care. The design
and scope of such analyses vary widely across
studies, as does the level of rigor.

Congressional Options

Recognizing that implementation of information
technologies will bean incremental process, Con-
gress may wish to attempt to evaluate the possible
systemic savings associated with implementation
of information technologies in a way that recog-
nizes the shifting patterns of health care delivery.
Alternatively, Congress could evaluate, for ad-
ministrative purposes, the costs and benefits of
implementing various specific technologies or
sets of technologies. These are difficult chal-
lenges. However, should Congress wish to pursue
such analyses, it could direct agencies or congres-
siona support services to implement one or more
of the following options:

(oA L(%\RH Analyze systemic savings that might
be associated with implementation of information

technologies and related changes in health care deliv-
ery systems using realistic estimates for the pace of im-
plementation.

(oL ll°A ¥4 Conduct or fund research to evaluate

the costs and effectiveness of individual information
technologies, such as order-entry systems, clinical pro-
tocols, and electronic interchange of claim and pay-
ment information.

(IR Fvaluate the potential for synergies be-
tween information technologies by funding research in

the implementation of multiple simultaneous applica-
tions in test and control facilities.
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OPTION 4: Establish baseline data for the costs of

current information structures in the health care delivery
system so that future implementations can be objec-
tively evaluated.

Given these possibilities for cost-benefit analy-
ses and systemic cost analyses, it should be noted
that some stakeholders who contributed to this as-
sessment indicated that rigorous cost-benefit or
cost-effectiveness analyses would not play a ma-
jor role in their decisions to implement informa-
tion technologies. Rather, these technologies and
systems of technologies were considered by many
stakeholders to be as fundamental and as immune
to cost-benefit analysis as the telephone: adoption
of the technologies would be necessary to remain
competitive in the health care industry.

m Standards  Development

The second major theme that recurs throughout
this report is the central role of standards develop-
ment for systematizing the compilation and ex-
change of health care information. One value of
digitized health information is that it can be ma-
nipulated quickly and accurately by computers
without human intervention. The accuracy, speed,
and cost of machine-processing are adversely af-
fected by novelty, diversity, and frequent changes
in the rules. Until standards are in place and com-
pliance is widespread, costly activities—such as
maintaining multiple formats for health care in-
formation, dealing with exceptions, and develop-
ing new interface software as new proprietary
approaches to managing health information be-
come fashionable—will continue to offset some
potential savings of processing health care records
and transactions electronically.

Standards development is an ongoing process.
A number of organizations are working on stan-
dards for the content and format of electronic
health information. Standards for the format of
hilling and core insurance transactions are well
developed, and the Health Care Financing Ad-
ministration (HCFA) has adopted some of them.
Another area of standardization that could facili-
tate electronic transactions is a system of unique
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identifiers for individuals, providers, and sites ofganizations as they grow larger and more
care. At present, each provider uses its own nuneomplex. One approach to solving this problem is
bering system, which can create confusion wheto liberate health information from its traditional
health information is exchanged between differpaper medium by creating, transmitting, and proc-
ent institutions. essing it through more flexible electronic means.
The development of technical standards is priElectronic information can be used again and
marily a private-sector activity. However, it could again, in different forms for different purposes. It
be accelerated through federal participation in decan be reformatted easily and transmitted cheaply
veloping standards that would encourage inonce the infrastructure to do so is in place.
formation exchange and protect the privacy of Chapter 2 identifies the broad currents of in-
participants in the health care system, and througlormation flowing within the health care system,
expeditious implementation of such standards imnd then describes various approaches to comput-
all federal health care matters as a catalyst foerizing clinical information within hospital and
their adoption by the private sector. This shouldambulatory care units. One portion of this clinical
not be construed as a call for federal agencies tnformation is the patient’s medical record, which
independently establish standards for implementhas conventionally been kept as a thick folder of
ing information tebnologies—such efforts would paper forms and films. The chapter describes the
almost certainly fail to meet the needs of variouslesign of paper recordkeeping systems and the
stakeholders. Rather, federal agency participatioreasons they are inadequate for documenting care
in existing standards activities would preempt duin an integrated health care delivery organization.
plicative development of federal regulations andt discusses ways that this information might be
requirements. Further discussion of standards apligitized and then disseminated (with appropriate

pears in individual chapters of this report. security measures) through standardized commu-
nications protocols.
0 Information Technologies for A diverse suite of key computer and commu-

Transforming Health Care nlcatlt_)n tec_hn(_)logles _Sl_Jpports the digitization

_ _ and dissemination of clinical records. The chapter
The potential for new computing and telecommuyegcrines technologies for: a) capturing data as
nications technologies to reduce the cost of delivy g generated by caregivers and the machines
ering health care, while facilitating broad Structur-they yse to monitor and treat the patient; b) com-
al changes in the health care industry, may Presagessing, storing, securing, and retrieving data:

a rapid expansion in the application of informa-y neworking and telecommunications technolo-
tion technologies to the health care system. Chaa%]

_ - jies sharing information; and d) refining data and
ter 2 charts the techno_loglcal and organization omparing data streams so computers can support
factors that will help guide the path of that expan

7 ' ‘medical decisionmaking. Insight and wisdom
sion should it occur. must somehow be culled from an overwhelming
flood of bits and bytes.

Policy Issues This suite of advanced information technolo-
Many of the practical frustrations encountered bygies is also the context for discussions in subse-
participants in the health care system can be traceient chapters of the report that address
to the inability of current information systems to administrative health data management, quality
provide accurate, timely information where it isassessment and decision support, and delivering
needed in the health care process. Poor informdealth care services and information at a distance.
tion mobility has become an impediment to effi-

cient delivery of high-quality health care. This Congressional Options

impediment becomes more prominent, expenMany of these core technologies have been devel-
sive, and problematic for health care delivery or-oped by the private sector for nonmedical pur-



poses and will be adopted within the health care
system as needed. Nonetheless, Congress may
wish to consider certain policy options that could
encourage harmony in how that adoption pro-
ceeds.

(L% BB Support standards-setting activities.

Congress could direct relevant agencies to sup-
ply personnel to actively participate in standards-
setting meetings. This would proactively obviate
any federal regulatory activity that might be at
odds with consensus standards by making sure
that government interests are represented within
the standards-setting process. Congress could
aso provide financial support for the process, in-
cluding funding research support to help resolve
any technological roadblocks that impede stan-
dards development. Congress could also direct
federal agencies to set aggressive schedules for
implementation of consensus standards in their
own heath care delivery and administrative acti-
vities as a catalyst for similar private-sector ac-
tion.

(ol d1[e/\'FH Fund and coordinate research efforts to
overcome specific technological barriers.

These efforts could include research into hu-
man-computer interface technologies for use in
health care settings and research into large-scale,
open architecture implementations of information
technologies in health care settings.

BLUSARE Coordinate federal efforts to implement
health care information technologies.

The agencies or committees charged with this
coordination could:

1. establish procedures for expediting approval
and distribution of medical software;

2. establish mechanisms (or support similar pri-
vate-sector efforts) for reviewing and dissemi-
nating clinical protocols;
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advise Congress on specific needs of the medi-
cal, technical, and consumer communities with
respect to legislation establishing regulations
and policies pertinent to information technolo-
gies, and

m set nationa standards for patient and institu-
tional identification numbers and security pro-
cedures to be used with patient records.

Networks for Health Administration

Chapter 3 explores the exchange of hedlth
information among the many stakeholders—pro-
viders, payers, employers, consumers, and govern-
ment agencies—particularly for administrative
pUrposes.

Policy Issues
As part of alarger effort to reduce costs, improve
quality of care, and improve access to hedth care,
efforts to effect administrative efficiency through
greater use of electronic commerce in health care
are an important component. Today, about 75 per-
cent of hospital claims are submitted electronical-
ly, the vast mgjority of these being Medicare
clams submitted to HCFA. Physicians submit
some 47 percent of their Medicare claims elec-
tronicaly, but only about 16 percent of total
claims.” Between some payers and providers, the
process of billing and being paid has been totally
automated, with the organizations exchanging
electronic claims, remittance advice (documents
that explain how much of the claim is paid), and
electronic funds transfers. However, such levels
of automation are still unusual. Electronic claim
services help providers deal with the multitude of
different formats and requirements of payers.
They offer software and services for translating
and reformatting claims and other eectronic
transactions among the 400 or so different sys-
tems in use.

Compared with a paper-based system, it ap-
pears that electronic information reduces costs for
some users. Most of the estimates for savings re-

““Automated Medical Payments Statistical Overview,” Automated Medical Payments News, Feb. 8, 1993, p. 3.
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sulting from the use of information technology aremeans, everything that is done for the patient dur-
based on cost reductions in payer-provider transng a stay or visit, and to document information
actions resulting from automation in a fee-for-ser-about resource utilization and costs in order to
vice environment. Managed care organizationprepare an appropriate bill. Electronic patient re-
can have equivalent transactions that presumabbords are under development in many locations
will cost less using information technology. How- throughout the country. In addition to technologi-
ever, the major savings that are expected to accrwal and organizational barriers, there are a number
from managed care come from better managemenf regulatory and legal barriers to complete imple-
of both resources and patient and clinician behavnentation of electronic patient records, including
ior—for example, reduction of unnecessary sereonflicting state laws and regulations about how
vices. Information technology should assist in thigpatient records must be maintained and the way
as well. For example, having up-to-date patient reprivacy and confidentiality of records should be
cords available at the point of service should reprotected.
duce duplicate testing or the provision of Health information is not limited to the patient
nonallowed treatments. While it has been arguececord. Rights of patient access and procedures for
that information technology fosters better man-protection of privacy and confidentiality are not
agement, actual evidence of its contributions talearly defined for secondary and tertiary users of
cost reduction in this area is difficult to find. health information (e.g., payers, researchers, and
Community health information networks organizations maintaining health data reposito-
(CHINSs) facilitate exchanges of clinical or admin- ries) under federal or most state laws. While most
istrative data among providers and payers in a pahealth care is local, in that people usually see care-
ticular community or region. CHINs can help givers in their own communities, health informa-
offset the lack of standardization by providingtion often needs to cross state lines because the
translations and interfaces between incompatiblpayer, provider, patient, and/or employer may be
computer systems used by different network subin different states.
scribers. Some networks, often called CHMISs
(Community Health Management Information Congressional Options
Systems), may also maintain a repository of adSavings may be available to the health care system
ministrative information for use in performing as a whole as a result of universal implementation
outcome research and quality assessments of prof electronic medical payments. However, at cur-
viders and insurance plans in the community. Atent implementation rates, universal compliance
this point it is not clear whether community net-may not be achieved for some time, if ever. Get-
works, which offer service to competing providersting started with electronic commerce requires a
in the community, will survive as more vertically solid organizational commitment and a signifi-
integrated health care organizations build propricant investment in equipment, software, process
etary information networks. redesign, and education, but some organizations
While exchanging health information electron- have weak financial incentives to make the invest-
ically offers advantages, it also raises fears thanents needed to institute electronic payments.
privacy and confidentiality of health information Others are forging ahead, unwilling to wait for
may not be protected. Many consumers alreadgtandards. The health care industry in the United
fear that too many people have access to theBtates is not organized as a “system” with a central
health information. Most information needed forfocus or consensus on how to deal with system-
health care administrative transactions comewide problems. The different parts of the frag-
ultimately from the patient record. Clinical in- mented system have diverse incentives, and
formation in coded, abstracted form becomes adefforts by participants to control costs in their own
ministrative information. The provider attemptsarea can tend to increase costs elsewhere. How-
to capture, either through manual or automateéver, these shifted costs are so subtle and spread



over SO many participants in a complex system
that they are difficult to quantify.

The federal government has provided some
leadership in helping the health care industry
move toward greater use of electronic informa-
tion, and may wish to continue this leadership
role. There are three major areas in which govern-
ment action might be considered: 1) providing
leadership in the adoption of standards for elec-
tronic medical payments and other transactions
and exchanges of health information; 2) establish-
ing a system of unique identifiers for people, pro-
viders, and payers;, and 3) establishing a more
consistent regulatory environment for interstate
exchanges of health information.

(9L l[*\RH Continue to influence the standardiza-
tion of health care information primarily through the fed-
eral government role as a major insurer.

The Health Care Financing Administration’s
(HCFA's) adoption of claims submission stan-
dards, along with incentives such as faster pay-
ment of electronic clams, has aready been
instrumental in encouraging some payers and pro-
viders to begin use of electronic payment systems.

Require the adoption of industry-devel-
oped standards for core electronic transactions, in-
cluding minimum and maximum data sets, and set
timetables for their implementation.

If it is believed that HCFA's influence alone
will not ensure high enough levels of participation
in a standardized electronic health payment sys-
tem, then a more active federal role may be con-
sidered. A corollary to this option may be:

(Ll \EH Charge a government agency with re-
sponsibility and authority to set standards and data def-

initions for administrative transactions in consultation
with industry groups, and to manage changes to stan-
dards over time; alternatively create an agency or com-
mission for this purpose.

(B UOEH Fstablish a system of unique identifiers
for patients, providers, and sites of care.
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A nationad system of electronic commerce for
health information will operate more smoothly if
there is a better system for uniquely identifying
participants in that system, both to prevent du-
plication and loss of information and to facilitate
coordination of benefits when multiple providers
and payers are involved in a patient’s care. Be-
cause of its national reach, the federal government
may be in the best position to establish systems of
identifiers.

In order to create a consistent legal and regula-
tory environment for electronic health informa-
tion, Congress may wish to consider the following
options:

(g l*LlEH Encourage the passage of uniform

state legislation with regard to privacy and confidential-
ity allowable storage media, and standards for health
information.

A number of industry groups have been work-
ing with state governments to encourage adoption
of uniform legidation, and the Department of
Health and Human Services has been assigned the
lead role in designing model state privacy laws.
An aternative or supplement to this option may
be:

Establish federal legislation and regula-
tion regarding privacy and confidentiality of medical in-
formation, storage media for patient records, and
standards for storage and transmission of medical in-
formation.

Additional federal legislation may be neces-
sary as a framework for state legislation, or to re-
place state laws, if the process of revising
legidlation on a state-by-state basis is seen as inef-
fective or too time-consuming.

OPTION 7: Charge a government agency with re-
sponsibility to oversee the protection of health care

data; provide ongoing review of privacy issues; keep
abreast of developments in technology security mea-
sures, and information flow; and advise Congress
about privacy matters in the area of health care informa-
tion.
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Because of the importance of privacy and coneians, and more rapid and widespread dissemina-
fidentiality to the public, the continually changing tion of the results of performance measures to
uses for health information, and the constantlyarious parties.
changing nature of threats to privacy and confi- Empirical evidence demonstrating the ability
dentiality, it may be necessary to establish one olf these technologies to achieve these goals is lim-
ganization as an ongoing locus of responsibility.ited, mixed, or incomplete. Moreover, concerns

have been raised about possible adverse effects on

O Improving the Quality of Health Care the quality of health care arising from these

_ _ . __technologies, including:

Chapter 4 finds that advanced information g g o ]
technologies—computer-based patient recordst- incorrect parameters or criteria, or omltte_d or
structured data entry, advanced human-computer altéred steps, n CDSSs that could lead to inap-
interface technologies, portable computers, auto- Propriate care; - _
mated data capture, online query, knowledge—z- excessive reliance on monitoring equipment
based information systems, and computer and CDSSs, which could undermine the ability
networks—can potentially improve the quality of pf cIinicians to exercise professiona_l judgment
health care by enhancing clinical decision sup- I nonroutine cases and reduce the |r_1terperson-
port, and by improving data for assessing both the @l aSpects of patient care (the "quality of car-
effectiveness of health services and the perfor- ing"); and _ _ .
mance of health care providers and insuranca: the temptation to use readily available adminis-
plans. trative data for assessing the effectiveness of

Information technologies could facilitate faster ~ SPecific health services or the performance of
and easier collection of information about the pa- Providers or insurance plans.
tient and the health problem at hand. Portions of If the data are incomplete or inaccurate, the re-
that information could be entered by clinicians atsults could be misleading.
or near the point of care, captured directly from
diagnostic and monitoring equipment, or enterebolicy Issues

by the patient prior to care. Technologies such aghe private sector has been largely responsible for
relational database_s with online query could supthe development and application of information
port faster and easier search and retrieval of prgachnologies in clinical decision support and per-
viously collected information about the patient, aormance assessment of health care providers and

well as information from local or remote knowl- ;< rance plans. The federal government's role
edge bases. Development of computer-based clif, 5 mainly involved:

ical protocols and other forms of clinical decision o )

support systems (CDSSs) that apply decisior}- developing mformathn systems anq perfor-
rules and other knowledge-based approaches to Mance measures fqr its own health insurance
information about the patient and health problem @nd health care delivery programs, most nota-
at hand could recommend diagnoses, tests, treat- Py Medicare;

ments, and preventive care. They could also lead funding of mtramural a_nd extramural research
to more rigorous construction and analysis of and demonstration projects; and _
measures of service effectiveness and perfor3- Participating in voluntary standards-setting ac-
mance of providers and plans. Computer net- tivities with private-sector organizations.
works, high capacity telecommunications, All of these activities in both the private and
advanced human-computer interface technolopublic sectors are likely to continue, with some in-
gies, and improved graphics software could leadreasing and others decreasing. In an era of bud-
to more flexible organization and display of thisgetary and regulatory restraints, however, major
information as appropriate for individual clini- new government initiatives, such as funding for



technology development or mandated regulation
of clinical information systems, are unlikely. It
can be argued that this is appropriate—in other
words, that the federal government should not in-
terfere in private market decisions regarding the
selection of new technologies or their applica
tions.

On the other hand, the federal government—
specifically HCFA—is responsible for ensuring
tight the quality of health care rendered to Medi-
care and Medicaid beneficiaries.” Recent efforts
to move more beneficiaries into managed care
have underscored quality concerns, given the ex-
pectation that cavitation creates an incentive for
underservice. “ Several policy issues regarding
the potential impact of information technology on
the quality of care delivered to Medicare and Med-
icaid beneficiaries deserve the attention of federal
policymakers.

The foremost issue is the extent to which clini-
ca information systems actualy change clinical
practice patterns and patient outcomes, and wheth-
er those changes are beneficial to providers and
patients. Empirical research on this issue remains
limited, mixed, or incomplete, and more solid evi-
dence regarding these impacts needs to be ob-
tained. To pursue such research, Congress could
consider the following options.

Congressional Options

(o) [*/\BFEH Maintain or increase funding for intra-

mural research and extramural grants and contracts to
private-sector organizations for research and demon-
stration projects designed to:

» develop and test the reliability and validity of
various methods of measuring and assessing
(with risk adjustment) the performance of pro-
viders and health plans;

= develop, implement, and evaluate specific sys-
tems of risk-adjusted performance indicators;
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m evaluate the effectiveness and safety of clinica
information systems, including CDSSs.

(ol (®\RI:H Maintain or increase funding for HCFA

to develop and evaluate performance assessment
methods and systems suitable for Medicare and Med-
icaid enrollees, using intramural research and extramu-
ral grants and contracts to private sector organizations
for research and demonstration projects as needed.

Assign the task of coordinating the de-
velopment and evaluation of performance assessment
methods and systems and clinical information systems
to a single federal agency.

(oL l(*/\RL:H Reduce funding for development and

evaluation of performance assessment methods and
systems and clinical information systems, and direct
HCFA to employ performance assessment methods
and systems developed and evaluated in the private
sector with minimal adaptation.

Until more solid evidence is available regard-
ing the effectiveness and safety of existing clinical
information systems and the reliability and validi-
ty of performance assessment systems, more dras-
tic action—such as mandating the testing and
certification of ail such systems—is probably not
justified. Legal questions regarding who should
be held liable in situations in which such systems
lead clinicians to make decisions that harm pa-
tients are probably best left to the courts to re-
solve.

Assuming that clinical information systems are
found to be effective and safe in terms of their im-
pacts on practice patterns and patient outcomes,
the next set of issues focuses on the most efficient
means of developing and implementing those sys-
tems.

One issue regarding government involvement
in the development of standards and technology
concerns the classification and coding of hedlth
services. Many maor payers currently employ

“The state governments share responsibility for the Medicaid Program with the federal government.
* Given a fixed payment per plan member, providers may be tempted to minimize the volume and/or intensity of services rendered for each

patient.
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two separate systems for coding heath services:
ICD-9-CM “for billing by inpatient hospitals and
other ingtitutional providers, and CPT-4* for
“professiona” hilling by clinicians and other non-
ingtitutional providers and suppliers.

For payment and other purposes, services ren-
dered by aclinician in an inpatient setting must be
coded using both of these systems, creating addi-
tional costs for providers. For many services,
however, the codes in ICD-9-CM cannot be
equated (“crosswalked”) with those in CPT-4 be-
cause of substantial structural differences between
the two coding systems. Moreover, both
ICD-9-CM (Vol. 3) and CPT-4 have serious tech-
nical limitations, such as overlapping and duplica-
tive codes and inconsistent and noncurrent use of
terminology. Most importantly, neither has ade-
quate room for expansion, so both are running out
of codes as new services are created or different
uses of existing services are distinguished. In ad-
dition, neither system provides sufficient clinical
detail to support the creation of the kinds of data-
bases required to accurately assess patient out-
comes using advanced information technologies.

Citing these and other problems, the National
Committee on Vital and Health Statistics, an advi-
sory body to the Secretary of Health and Human
Services, has recommended developing a unified
classification and coding system for health care
services. “ However, in 1994, even HCFA reaf-
firmed its intention to continue this dual coding
system policy in its Medicare and Medicaid pro-
grams, despite the substantial barriers this poses
to efficient information processing and analysis.

(oL l(o/\F:H Provide additional funding for intramu-
ral and extramural research on the feasibility of devel-
oping a single classification and coding system that

could be applied to all health care services performed
by all providers in all settings.

(8L l[8/\ il Fstablish a new executive branch pro-
gram to develop a unified service classification and

coding system.

\Lgllei ] Once a unified service classification
and coding system is developed, mandate that all fed-
era/ agencies that manage health insurance and health

care delivery programs use that system in those pro-
grams.

(ol dl[ol\'F{H Provide minimal funding for monitoring
and facilitating private sector development of a unified
service classification and coding system.

= Telemedicine: Remote Access to Health
Services and Information

Telemedicine can be broadly defined as the use of
information technology to deliver medical ser-
vices and information from one location to anoth-
er. The use of telecommunications to deliver
health care services and exchange information is
not new. Chapter 5 discusses how recent techno-
logical advances—such as fiber optics, integrated
services digital networks, and compressed video
—have eliminated or minimized some of the
problems (e.g., poor quality images and slow
transmission speeds) that limited earlier applica
tions.

Currently, there is much interest in the potential
of telemedicine to lower costs, improve quality,
and increase access to heath care, especialy for
those who live in remote or underserved areas. Pi-
lot tests are also under way to test the feasibility of
delivering a variety of services directly to con-
sumers in their homes.

“Practice Management Information Corp., International Classification of Diseases, 9th Revision, Clinicd Modification, Fourth Edition,

1993 (Los Angeles, CA: 1993).

“ American Medical Association, Physicians Curreny Procedural Terminology, 1994 (Chicago, IL: September 1993).
“U.S. Department of Health and Human Services, Public Health Service, National Committee on Vital and Health Statistics, The National
Committee on Vital and Hedlth Statistics, 1993 (Washington, DC: May 1994), pp. 8-10,54-75.
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Although there are no studies that prove the Telemedicine appears to have the potential to
cost-effectiveness of telemedicine, in some casamprove the quality of care, but this has not yet
it would seem to have the potential to reduce costiseen proven. It can provide faster, more conve-
for some participants. For example, telemedicingient treatment and minimize the disruption of the
can eliminate the time and wages lost at work angatient’s life. By reducing the need for referrals,
traveling expenses incurred when specialists andfe continuity of patient care is ensured. The qual-
or patients have to travel for consultations. In adity of care may be better for a patient who has the
dition, keeping patients in their own communitiespenefit of family support in the local area. For pro-
can increase revenues for local hospitals and dgjgers, ready access to information to help them
crease the cost to patients. The cost of a bed inake more informed decisions will improve the
community hospital is conS|de_rany less than in Ruality of the care they deliver. Electronic access
large medical center. Costs might also be reducegj| help them stay up to date and enable them to
by staffing hospitals and clinics with allied health o .aiye continuing medical education credits
professionals, such as nurse practitioners and phiiy ot leaving their communities. Some believe
sician assistants, who would deliver SEIVICEShat the establishment of clinical practice guide-

et i, Overacolines for telemedine coud nep t provie s
9 more consistent level of care.

patients to be seen earlier, thus preventing the While telemedicine has been practiced for 30

need for later, more costly care. Using telecom- . : R
munications to deliver services directly to theYErS: its current iteration is still in the early stages

f development. It will take a number of years be-
home would also reduce the costs of travel, as Weﬁ L . .
%re it is used widely enough and evaluated suffi-

as the pressures on clinics, emergency rooms, an . : . -
e ciently in terms of its effectiveness and efficiency

doctors’ offices. " ;
In the short term. however. costs could in for definitive statements to be made about its
oL ' overall value and recommended uses. Like all new
crease. Telemedicine could add an extra step to the . : :
. ; : . technologies, there will be impacts that cannot be
process if the patient still requires referral to a__.. . . : .
: . anticipated in advance. Rigorous evaluation stud-
larger medical center. Ifitimproves access to care ; C
. : ies are needed to determine telemedicine’s poten-
there may be increased use of health services as : . :
. - lal benefits, and such research is currently being

more people take advantage of their availability. |

) g . supported by a number of federal agencies. The re-
reimbursement for telemedicine services becomes

. Sults should provide policymakers with the data
widespread, the system may be vulnerable t o ;
. ey need to make decisions about the efficacy of
abuse through overuse or fraudulent claims. Co -
. o L elemedicine. Proposed federal budget cuts, how-
is not the only criterion, however. Itis important to

. . y S i ever, are likely to have a negative impact on tele-
consider the “value” of delivering services to

those who might otherwise not get them at all be[nedmme research efforts.

cause of their physical location.

Telemedicine can increase access to health caRslicy Issues
for populations in rural or inner city areas. It canWhile the use of telecommunications in deliver-
do so by making these areas more attractive tmg health services has great potential, it also
health care providers by giving them immediateraises a number of issues that need to be resolved
electronic access to up-to-date information and ref telemedicine is to thrive. In general, patient con-
sources, specialists for consultative purposesultations using telemedicine are not reimburs-
continuing medical education, and other col-able (except for teleradiology and telepathology).
leagues. Enabling local hospitals to remain ecoThis will have a negative effect on its diffusion un-
nomically viable by keeping patients in their owntil HCFA promulgates a national policy. One of
communities is another benefit for access, as wethe reasons for HCFA's reluctance is the fact that
as for the economic stability of the community. there is a lack of research available to support the
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safety, efficacy, clinical utility, and cost-effective-
ness of telemedicine.

Another issue is the cost of the telecommunica-
tions links required for telemedicine. In many ru-
ral areas, the communication infrastructure is
unable to support the bandwidth necessary to
carry the signals for telemedicine using two-way
interactive video. In addition, the costs of connec-
tions between local and long-distance telecom-
munication carriers can pose a significant barrier
to telemedicine projects. Under the existing tariff
structures, telephone calls placed to locations in-
side the local access transport area boundaries are
often more expensive than those placed outside
the same service area.

Telemedicine raises some difficult legal and
regulatory issues as well. Remote diagnosis and
treatment across state lines could bring different
laws and regulations into play. A previous OTA
report found that the present legal scheme does not
provide consistent, comprehensive protection of
privacy in health care information, whether it ex-
Ists in a paper or computerized environment.
Clearly the privacy implications for telemedicine
will continue to receive careful scrutiny. Physi-
cian licensing becomes an issue because telemedi-
cine facilitates consultations without respect to
state borders and could conceivably require con-
sultants to be licensed in a number of states. This
would be impractical and is likely to constrain the
diffusion of telemedicine projects. Telemedicine
may, in fact, decrease the threat of malpractice
suits through improved recordkeeping and data-
bases, and the fact that taping the consultations
will automatically provide proof of the encounter.
However, it may also raise other liability issues,
such as the lack of a “hands-on” examination by
the consultant.

Congressional Options

Responsibility for telemedicine policy is shared
among federal, state, and loca lawvmakers, and
many of the decisions affecting the diffusion of
telemedicine are influenced largely by the private
sector. Federal efforts to reform both the health
care and telecommunications systems, each trav-

eling its separate path, will have an effect on tele-
medicing's progress.

Implementation of telemedicine is likely to
proceed with or without federal support as provid-
ers recognize its benefits to their practices. How-
ever, federa government support will be required
if it isto benefit those who need it the most—
people living in rural and inner-city areas where
market forces are unlikely to provide the services
needed. In a time of tight fiscal constraints and
shrinking research budgets, federal funding pro-
vided will need to be carefully monitored to en-
sure it is being used wisely. If Congress wishes to
encourage the diffusion of telemedicine to help
solve the disparities in health care availability, it
can have the most impact in the areas of research
funding and reimbursement for telemedicine con-
sultations. The two are closely connected, in that
formulating a standard reimbursement policy is
dependent on obtaining satisfactory answers to
many of the questions raised about telemedicine's
efficacy and cost-effectiveness. Congress may
wishto:

(o dl[*//RH Continue to support demonstration and
evaluation projects.

The research currently under way is crucia to
answering many of the questions about the bene-
fits of telemedicine. To ensure that projects are
sustainable when funding ends, agencies need to
build in certain requirements. This is currently
achieved by requiring that grantees make a finan-
cia investment in the project, often through
matching funds. Many of the current funding op-
portunities for telemedicine projects focus on ru-
ral areas. Telemedicine also offers potentia for
solving some of the problems of inner-city health
facilities. After assessing these needs, Congress
could target support for depressed areas where the
needs are great and a limited investment might be
highly leveraged.

Because the data that would support a uniform
reimbursement policy for telemedicine consulta-
tions are not yet available, HCFA is moving slow-
ly and deliberately in accumulating the necessary
information on which to base a sound decision.



This seems a prudent strategy. Experimenting
with reimbursement in a small number of demon-
stration sites will provide valuable insights that
will eventually enable the agency to craft a careful
policy based on actua results. Congress may wish
to ensure that adequate finding is provided to
support those experiments. As the results become
available, Congress may wish to provide oversight
and conduct hearings to determine what further
action may be warranted.

Until recently, there was a lack of coordination
of federal efforts in research, policymaking, and
implementation of distance care. This has been re-
medied considerably by the creation of the teleme-
dicine working group of the Administration’s
Information Infrastructure Task Force.

The costs of implementing telemedicine can be
a barrier to its diffusion, especialy for small com-
munities and facilities. To address this barrier,
Congress may wish to:

(ol l[®/\ ¥ Create incentives for cooperative efforts
and consortia.

In many small communities, it makes econom-
ic sense for groups to share the costs of imple-
menting, operating, and maintaining a
telecommunications  network. For example,
schools, medical clinics, libraries, social services,
and others who would benefit from improved in-
formation services may need to join forces to get
started. The Department of Defense and the Na-
tional Aeronautics and Space Administration
(NASA) have been leaders in research related to
telemedicine applications, and the military has
health facilities in a number of locations. In some
sites the military has cooperated with civilian
hedlth care personnel to deliver services using
telecommunications. Where possible, the exper-
tise that exists in the military and NASA should be
shared with the civilian sector. Agencies such as
the Department of Veterans Affairs could also be
involved in cooperative efforts with the civilian
sector.

(O IOSIEH Ensure that information about telemedi-
cine is widely disseminated.
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In many cases, those who might benefit most
from telemedicine applications know very little
about them. While information dissemination is
increasing in a variety of formats, there is a need
for a centralized, online database of telemedicine
information. Such coordination might include
creating an electronic clearinghouse that would
provide a range of information about telemedicine
projects, including funding opportunities, current
projects, and people to contact for assistance and
advice. Congress might wish to ensure that mech-
anisms exist, either in the public or private sectors,
to widely disseminate research results and other
information about telemedicine.

One of the goals of the I TF telemedicine work-
ing group is to investigate the feasibility of setting
up an online database of telemedicine activities,
and work is continuing to determine the best way
to achieve this. Such a clearinghouse could be es-
tablished in a designated federal agency within
DHHS, such as the National Library of Medicine
or the Office of Rural Health Policy. Alternatively,
Congress could provide support for a private-sec-
tor group, such as the Telemedicine Information
Exchange network at the Telemedicine Research
Center, Oregon Health Sciences University. This
option would avoid duplication of effort and pro-
vide a single site where telemedicine information
could be maintained and obtained. However, it
would also require careful consideration concern-
ing the content of the database and how informa-
tion would be structured and formatted. Any
telemedicine clearinghouse would only be useful
if kept up to date, and support for qualified staff
would needed to be assured.

OTHER  APPLICATIONS

The applications of information technology de-
tailed in chapters 2 through 5 and summarized
above were selected because of their potentia to
improve access to heath care, improve the quality
of care, and reduce the costs of delivering care.
These were of particular interest to the study’s re-
questers. OTA was unable to undertake an in-
depth analysis of a number of other applications
of information technology that also have potential
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for improving health care. Two are mentioneder-based systems as transforming the culture of
here—consumer health informatics and commuthe health care system to one in which patients,

nity networking. physicians, and other providers play equal roles in
decisionmaking?’
[1 Consumer Health Informatics Information technology also could play an im-

Consumer health informatics has been defined gortant role in reducing a consumer’s need for
“the study, development, and implementation ofi€alth care serviceBemand managemecin be
computer and telecommunications applicationglefined as the “the support of individuals so that
and interfaces designed to be used by health cofff€y can make rational health and medical deci-
sumers.23The basic principle is that of empower- sions based on a consideration of the benefits and
ing people to play a greater role in their own healttisks of the options availablé® Current exam-
care and to be active participants in decisions af!es include health risk appraisals, written and au-
fecting their healt®4 Information technology can diovisual media, telephone counseling services,
be used to provide more health-related informaand community resources. Although a compre-
tion to consumers, “the largest untapped resourdgensive demand management system does not yet
for health care2® Taking measures to preventill- €Xist, information technologies can make inter-
ness and disease, by adjusting lifestyles or takingentions more available and effective, and pro-
safety precautions, for example, could have a pogide a sophisticated, multipurpose information
itive impact on the health care delivery system an@ystem based on a new concept of the individual
allow people to lead healthier lives. health record. When developed, these comprehen-
Shared decision support systears designed Sive services will allow consumers to understand,
to inform patient/provider decisions regardingchoose, and evaluate health services in new ways,
prevention, diagnosis, management, and treagnd could have a positive impact on health care
ment, and ultimately to improve the quality of costs and quality®
care and reduce costs. Choices are made collabo-Information technology also fosters commu-
ratively by patients and their caregivers. An examsication among people who can provide support
ple is the interactive video disk system developeénd encouragement to those dealing with chronic
at Dartmouth Medical School that allows menillnesses or a medical crisis. There is a large and
with benign prostatic hyperplasia and early staggrowing community of people using computers to
prostatic cancer to share in decisions on theiprovide help and support to one another to address
course of treatmer® Some regard these comput- a variety of concerns. For example, as of early

23Tom Ferguson (ed.), “Consumer Health Informatics: Bringing the Patient Into the Boopgiedings of the First National Conference
on Consumer Health Informatic3uly 1993, p. 2. The Administration’s Information Infrastructure Task Force, Consumer Information Sub-
group, defines consumer health informatics as “any information that enables individuals to understand their health and make health-related
decisions for themselves or their families.”

24 30hn Wennberg, “Shared Decision Making and MultimedHaglth and the New Media: Technologies Transforming Personal and Pub-
lic Health, Linda M. Harris (ed.) (Hillsdale, NJ: Lawrence Erlbaum Associates, Inc., 1995).

25\ergil Slee and Deborah Deatrick, “Reengineering Health Care Decision Maigjth Commons Updateol. 2, winter 1995, p. 6.
26 \Wennberg, op. cit., footnote 24.

27Deborah Deatrick, Executive Director, Health Commons Institute, personal communication, June 9, 1995. See also Slee and Deatrick, op.
cit., footnote 25, p. 1.

28 D M. Vickery, “Demand Management, Self-Care, and the New Media,” Linda M. Harris (ed.), op. cit., footnote 24.
29 |pjd.



Chapter 1  Introduction, Summary, and Options | 25

May 1995, America Online reported it had 148tions are needed to foster greater electronic health
scheduled self-help group®. Some of these resources for consumers. These included:
groups address health-related concerns, such a
diabetes, stroke, AIDS, cancer, or disabilities.
Others sup_port ,the_ caregivers of peOp.'? s_uffe_rmg& insist on good needs assessment for consumer
from Alzheimer’s disease or other debilitating ill-

nesses. Nonprofit groups, such as the American applications;
Self He.I Cleparin r?ousz ’ rovide assistance and4' incorporate medical informatics into the med-
P 9 P ical education curriculum;

information to those wishing to set up an electron- linical trials of diff fsh
ic support group or find out about such grogbs 5. _supportc Inical trials of different ways of shar-
) ing health data;

Information on a variety of online health resources . .
) . 6. reduce the cost of telephone links to electronic
can be obtained from the National Health In- . )
bulletin boards;

i 2
formation Centef , 7. subsidize premarket development of tools that
The CHESS system is an example of one that : . ]
private corporations can use and resell;

allows consumers to access information about8 facilitate th f technol b d
their illnesses and to support one another using™ actitate the use C_’ echnology by manage
home terminal§3 Another is the Connect Sys- _ ¢3¢ organizations; : _
tem, a computer and voice-mail system used tcig' educ_zte, support, and :‘ralrll use“rs, and_d ,
monitor inner city drug-using pregnant women in 0. provide grassroots technology “set-asides.
Cleveland, Ohio. At Case Western Reserve Uni- The Administration’s Information Infrastruc-
versity, ComputerLink was a demonstration proj-ture Task Force has a subgroup of representatives
ect that supported the caregivers of persons withom federal agencies who are addressing con-
Alzheimer’s disease and AIDS by delivering in- sumer health information and the NII. This com-
formation, communication, and decision supportmittee has coordinated the development of a draft
accessed through home termin#igSee ch. 5 for white paper outlining key policy issues for the
more complete discussion of these systems.) Fdederal government to consider as the public in-
ture systems geared to the needs of consumers ameasingly relies on electronic means of informa-
likely to include interactive video to the home. tion access and exchan$fe.This paper was
Participants in an OTA workshop in July 1994 released for public comment at a federally spon-
had a number of suggestions regarding what asored national conference on networked consum-

T, support research and development;
2. support wide access to the NIl as it develops;

30 Todd Woodward, Self-Help Information Center, America Online, personal communication, May 8, 1995.

31 Barbara J. White and Edward J. Madara (ed@%¢ Self-Help Sourcebook: Finding and Forming Mutual Aid Self-Help Grdtiped.
(Denville, NJ: St. Clares-Riverside Medical Center, 1992).

32 NHIC’s home page on the World Wide Web is located at <URL: http://hic-nt.health.org/ >. NHIC is a service of the Office of Disease
Prevention and Health Promotion, Public Health Service, U.S. Department of Health and Human Services, and the George Washington Univer-
sity Himmelfarb Medical Library.

33F.M. McTavish et al., “CHESS: An Interactive Computer System for Women with Breast Cancer Piloted with an Under-Served Popula-
tion,” n.d.

34 patricia F. Brennan, “Differential Use of Computer Network Services,” American Medical Informatics Asso@latizeedings,
Seventh Annual Symposium on Computer Applications in Med@ate30-Nov. 3, 1993, Washington, DC, p. 27.
35Kevin Patrick and Shannah Koss, “Consumer Information ‘White Paper,” Consumer Health Information Subgroup, Health Information

and Application Working Group, Committee on Applications and Technology, Information Infrastructure Task Force, working draft, May 15,
1995.
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er health information in May 1995. It will serve asformation and communicate with one another. An
the cornerstone for Administration policy in ap- earlier OTA report discussed the role of the local
plications technology development and use. community infrastructure—schools, libraries, se-
Key policy issues for the federal governmentnior centers, and town halls—in delivering federal
identified in the paper include: services to citizens electronically, especially those
tiﬁ‘ rural areas, small towns, inner cities, and people

= the need to coordinate federal consumer health. ) e
with special needd (see box 1-3). The difficulties

information dissemination efforts both within

the government (federal, state, and local) and o ¢ h tod:
with private providers; ever. One group of researchers commented:

= assurance of privacy and confidentiality; Although there is widespread endorsement of
= assurance of the availability of information Such proposed efforts as managed care and one-
critical for public health; stop shop service delivery, the more difficult

task in most communities is to build an infra-
structure that supports such coordination with a
holistic approach to service and céfe.

One example of a project using telecommu-

= the need for research and evaluation of the im-
pact of consumer health information;
= the role of standards in vocabularies and data

transmission; L .
nication and computer technologies to support

= information validity and integrity; : :
= assurance of telecommunications infrastruc@nd coordinate health and human services at the

ture for adequate information delivery: and community level is the Community Services Net-
= education and training. work (CSN) in Washington, DC. This is a joint ef-

fort of the U.S. Public Health Service, Howard
. . University School of Social Work, Rice Universi-
[ Community Networking ty and Baylor College of Medicine, Macro
Human services, including health care, are ofteinternational, Inc., United Seniors Health Cooperati
delivered in a fragmented fashion, leading to duve, and Bell Atlantic Corp. Several communities
plication of effort on the part of providers and con-across the country are currently exploring the de-
sumers. Telecommunications could be used tgelopment of CSNs. The Lawrence Livermore
coordinate and streamline these services throudtab in California is helping Macro and other part-
community networking® enabling the providers ners develop test-beds to move CSNs from pilot to
of a wide variety of social services to share in-early operational stati$S.

36 For a discussion of the role of information technology in strengthening community action, see Nan&nifiities of Empowerment
(Ann Arbor, MI: Health Administration Press, 1995).

37U.S. Congress, Office of Technology Assessmidaking Government Work: Electronic Delivery of Federal Servio@$,-TCT-578
(Washington, DC: Government Printing Office, September 1993), ch. 5. See also U.S. Congress, Office of Technology A$skessiment,
munications Technology and Native Americans: Opportunities and Challéd@as TC-621 (Washington, DC: U.S. Government Printing
Office, August 1995).

38 G.A. Gorry et al., “Health Care as Teamwork: The Internet Collaboratoriigaith and the New Mediap. cit., footnote 24, p. 97.

39 Kevin Patrick, Department of Health and Human Services, personal communication, May 10, 1995.
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BOX 1-3: Grassroots Computer Networking: Lessons Learned

OTA commissioned two grassroots computer networks to conduct computer conferences on the topic of
electronic service delivery. Big Sky Telegraph (BST), headquartered in Dillon, MT, and the National Public Tele-
computing Network (NPTN), headquartered in Cleveland, OH, conducted the conferences during late summer
and fall of 1992. Lessons learned include:

1. The costs to users of grassroots computer networking can be minimized. Almost any personal computer
(PC) and modem will suffice, high-end, high-speed equipment is not necessary. Online telecommunication
charges can be reduced by copying messages to a PC and preparing responses with the telecommunications
line turned off, and by using fractional rates and bulk purchase discounts. Use of equipment that transmits
messages faster will reduce online charges further.

2 Any local community can have a community computer bulletin board. BST has, in effect, created six
“Little Skys” where people can dial in with a local call—further reducing online costs. BST isa rural equivalent
of the NPTN's network of “Freeness. ” BST is a rural FreeNet. All you need is a PC, modem, telephone line, and
inexpensive bulletin board software, And to further reduce costs, the “Little Sky” or “FreeNet” can dial up a
host computer once a night at off-peak rates to copy or add bulletin board items.

3. Community computer bulletin boards really extend a sense of community. BST and NPTN, like Compu-
Serve and Minitel, found that users participate as much for sociability as for content. Users seek a comfort
level and degree of intimacy that is not always prevalent in the community-at-large. Computer conferencing

also greatly reduces any biases due to sex, physique, disabilities, speaking ability, etc. It is a leveling technol-
ogy in this sense. |

4. Community computer networks usually get only limited support from the established government and
business community. The BST and NPTN approach is low-cost and decentralized; the state and federal bu- |
reaucracies tend to favor higher cost, more centralized, or at least more controllable, approaches Also the
“not invented here” syndrome s evident. Each organization has a tendency to invent its own solution or ap-
proach,

5. Grassroots computer network utilities like BST and NPTN can facilitate local access to national computer
networks that might not be otherwise technically feasible or affordable. If local residents find computer net-
works such as the Internet expensive or difficult to access directly, computer utilities can provide low-cost,
user-friendly  connections.

6. Grassroots computer conferencing works for children. Children as young as the third grade can use {
computer conferencing to learn keyboarding, e-mail, and the concept of communicating among a group elec- i
tronically (even some first-graders can handle it). |

7. Grassroots computer conferencing has significant potential for government service delivery For exam-
ple: a) agricultural extension services, b) small business assistance, c) International trade—global trade net-
works offer tremendous potential for locally based global entrepreneurial networking, d) Indian reservation ser-
vices, especially for the Indian schools and hospitals, e) vocational education for displaced homemakers, f)
job opportunities—potential for computerized catalogs of jobs and skill requirements, and g) public access to
the legislative process.

8. Training is essential to computer conferencing success. It is Important for first experiences to be positive
in order to develop self-confidence. Help lines work, rather than forcing users to struggle through manuals. As
confidence builds, users can do more themselves and handle more complex functions. Initially many people
are not ready for searching databases; but eventually users will want to and can do searches.

9. federal programs largely miss the potential of grassroots computing. The government does not have
good mechanisms to support small, local innovators who lack a major Institutional affiliation. Suggestions
mini-grants of up to $5,000 or so to local innovators; more flexibility in the National Science Foundation and
other federal grant programs to support individuals and small, grassroots organizations, inclusion of grass-
roots representatives on federal advisory and peer review panels; technology showcases and demonstrations
(e.g., fiber-to-the-school demonstrations in rural, economically disadvantaged areas).

SOURCE: Big Sky Telegraph, National Public Telecomputing Network, and Office of Technology Assessment, 1993 *



