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Implermenting Telemedicine in Correctional Facilities

An experiment in the late 1990s and an independent
evaluation of the experiment determined that provid-
ing long-distance health care to inmates is feasible
through a system called telemedicine. Telemedicine
uses telecommunications equipment that allows health
care providers to see and diagnose inmates in prisons
located far from health care providers’ offices. The
experiment showed that prisons could improve inmate
health care by providing remote access to more med-
ical specialists while reducing prisoner transport costs
and related security management costs.

The National Institute of Justice (NIJ) and Bureau of
Prisons, U.S. Department of Justice; and the U.S.
Department of Defense cooperated in the experiment.
Several Federal prisons with different missions and
security levels were connected via a telemedicine net-
work. One of the Federal prisons was a medical cen-
ter. A Veterans’ Administration hospital in Lexington,
Kentucky, was also part of the network.

An independent evaluation of the experiment showed
that telemedicine could play an important role in
delivering quality health care in correctional systems.
The costs and benefits vary according to the type and
nature of institution requirements, but the costs of
telemedicine equipment are continuing to decline. NIJ
published a report of the evaluation in 1999
(McDonald, Douglas C., et al., 7elemedicine Can
Reduce Correctional Health Care Costs: An Evaluation
of a Prison Telemedicine Network, Washington, DC:
U.S. Department of Justice, National Institute of
Justice, March 1999, NCJ 175040).

The success of the telemedicine demonstration proj-
ect led to the decision to use the information from
that study to develop a manual on implementing cor-
rectional telemedicine. The information in this manu-
al can be used by correctional administrators who are
evaluating whether telemedicine is an acceptable
approach to providing medical care in their facility.

Planning

The first section guides the reader through the deci-
sion process. A medical requirements analysis must
be conducted to determine the services currently pro-
vided. The satisfaction of the inmates with the current
health care services should be evaluated. Alternatives
must be evaluated. If telemedicine is selected, an
action plan must be developed.

Implementing the Plan

Implementing the plan requires stating the medical
requirements in terms of telemedicine. One must
know how the telemedicine system will be used in
the facility. The performance requirements of the
telemedicine system should be determined after
careful analysis of state-of-the-art technology.
Communications requirements must be determined,
then evaluated based on the needs of the facility.
Plans for facility requirements and necessary
modifications must be made and implemented.
Personnel must be recruited and trained for the
telemedicine operation.

Evaluating Needs

The technology of telemedicine is unique and must
be carefully evaluated and implemented. The hard-
ware, software, and system features that are most
cost effective must be identified and implemented.
A variety of communication options are available,
and these also must be evaluated for cost and
capability based on the services to be provided.
Space must be identified and, if necessary, modi-
fied to meet the needs of telemedicine. Through a
careful and thorough planning and contracting
process, a successful suite of telemedicine equip-
ment and space can be acquired and installed.



Determining Lost-Benefit

In the final analysis, cost is an important factor.
It has been demonstrated that telemedicine can
improve services, but in view of the limited fund-
ing often provided to correctional facilities, a full

Executive Summary

cost evaluation should be completed. To further
assist in the implementation of telemedicine in cor-
rections, the appendixes contain tools useful for
evaluating and planning the costs of a telemedicine
program.
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Implermenting Telemedicine in Correctional Facilities

Purpose

This report provides a model for estimating the
relative costs of telemedicine—the provision of
health care over a distance using telecommunica-
tions technology—under varying conditions in a
correctional setting. With the information tools pro-
vided in this document, the correctional adminis-
trator will be able to determine if telemedicine is

a cost-effective option. Information in this report

is based on a study of the cost-effectiveness of
telemedicine in a correctional system. The compan-
ion report, 7Telemedicine Can Reduce Correctional
Health Care Costs, should also be consulted for
information on estimating the cost of telemedicine.
Much of the information included in this report is
based on the findings of the March 1999 study. The
report is available online at http://www.ncjrs.org/
telemedicine/toc.html.

Background

Telemedicine has been under development in the
United States for nearly 40 years. In the 1970s and
1980s, the number of telemedicine programs in
the United States, Australia, and Canada increased.
However, the technologies were expensive, and the
programs were often canceled when project fund-
ing ceased. Recent technological improvements in
equipment and telecommunications have made
telemedicine more affordable. As a result, various
telemedicine programs are being implemented in
the United States and around the world.

Telemedicine is most useful in situations where
physical barriers hinder contact between patients
and health care providers. Thus it has great poten-
tial for use in correctional institutions. Although
many U.S. prisons maintain quality health care
programs, they usually have only a small number
of physicians on staff, and many institutions have

only limited access to outside medical specialists.
When specialized medical care is required and
available, prisoners must be transported outside
the secure perimeter of the prison to external med-
ical facilities. Telemedicine allows authorities to
improve health care by providing access to more
medical specialists, while reducing prisoner trans-
port and related security management costs.

Demonstration Project

In 1994 the U.S. Department of Justice and U.S.
Department of Defense signed a Memorandum of
Understanding to establish a Joint Program Steering
Group (JPSG). The JPSG manages technology
development and application programs to enhance
the effectiveness of the participants in fulfilling
assigned missions. The telemedicine demonstration
project, a 3-year effort that concluded at the end of
1998, was part of the JPSG’s Biomedical Technology
Program. Figure 1 presents the top-level organiza-
tion of the project.

Objectives. The demonstration project was designed
to assess the effect of a correctional telemedicine
network in terms of improved prisoner access to
specialty health care, lowered security risks, and
more reasonable health care costs. Secondary
objectives were to identify the practical issues
encountered when designing, implementing, and
integrating a telemedicine system into an actual
prison health care environment and to derive a
cost model and develop an informational tool to
use when determining the suitability of telemedi-
cine in other applications.

Description and design of the demonstration.
The JPSG wanted the project to objectively assess
the effectiveness of telemedicine in a prison envi-
ronment and determine the effect on cost, security,
and overall access to health care. The project
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included installing a telemedicine network to pro-
vide remote medical consultation and electronic
medical data transfer. The institutions selected for
the demonstration—the U.S. Penitentiary (USP) in
Lewisburg and USP-Allenwood (including prison-
ers from the Federal Correctional Institution (FCI)
in Allenwood)—are high-security facilities located
in rural Pennsylvania that incarcerate large, aging,
long-term inmate populations requiring access to a
wide variety of specialized medical care. Both pris-
ons employed consultants to deliver these services
in their health care programs. The third site was
the Federal Medical Center (FMC) in Lexington,
Kentucky, an urban, referral medical center for
both medium- and low-security inmates. Both
FMC-Lexington and the Veterans’ Administration
Medical Center (VAMC) in Lexington provided

hub site telemedical consultation services for the
demonstration. FMC-Lexington was also a remote
site because it obtained services from the VAMC.
The locations of the facilities used in the demon-
stration are shown in figure 2.

Introduction

Telemedicine demonstration system. The telemed-
icine equipment leased for the project included a
PC-based computer workstation with required soft-
ware, an interactive videoconferencing system with
multiple cameras, compatible medical peripheral
devices (such as an electronic stethoscope and a
micro/intraoral camera), and telecommunications
equipment. The various systems were linked via a
telecommunications network. A generic telemedicine
system is shown in figure 3.

Results

The demonstration showed that telemedicine could
play an important role in a quality correctional
health care delivery system. The costs and benefits
of telemedicine will vary with the type and nature
of institution requirements. Based on data from the
study, the cost-benefit analysis concluded that a
telemedicine consultation would cost an average of
$71, compared with $173 for a conventional (face-
to-face) health care consultation—a savings of
nearly 60 percent. The costs of telemedicine equip-
ment are continuing to decline due to advances in
technology, so the costs of telemedicine consulta-
tions should also continue to drop.

~

(Figure 2. Demonstration Facility Locations

USP, Lewisburg, PA a
USP/FCI, Allenwood, PA &

FMC, Lexington, KY *A*

VA Medical Center
Lexington, KY

\ Hub Site %  Remote Site a )




Implermenting Telemedicine in Correctional Facilities

Figure 3. Demonstration Facility Locations
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Communications can be one of the most bother-
some and expensive aspects of telemedicine opera-
tions. Sufficient telecommunications bandwidth is
key to the success of telemedicine, and available
resources will vary significantly from site to site.
In this project, bandwidth on demand was found
to be the best technical solution for an operational
system and the most economical.

Well-defined participant roles and missions, agreed
to in advance, are an integral part of a telemedicine
program, and training participants is essential.
Up-front training and continuing education should
address the specific needs of all participants.

Lonclusions

This project demonstrated convincingly that
telemedicine can be established within a prison

environment and can be widely embraced by officials
and prisoners. Telemedicine was adopted quickly and
used frequently in several medical specialty areas.
Telemedicine consultations were effective substitutes
for in-person consultations in some specialties, par-
ticularly psychiatry. Telemedicine also improved
some indicators of the quality of care available for
prisoners, including the time between referral and
actual consultation, the availability of different
medical specialists, and access to doctors with more
experience in treating prisoners.

Savings from such a program are most likely to
result when in-prison consultations by outside
contract doctors are replaced by telemedicine con-
sultations. Savings from averted trips to nearby
medical facilities are more modest.

An ideal or model telemedicine system—one with
all the “bells and whistles”—is not necessary to
realize significant cost savings. A simple video
teleconferencing system with a close-up camera
is adequate for many telemedicine consultations
(for dermatology, for example). Document cameras
are nice, but a fax machine will usually serve just
as well. Electronic stethoscopes were found to be
expensive, not often used, and not universally
accepted by doctors. Store-and-forward (see appen-
dix H, p. 71) is good technology, but it was not
evaluated in this study since personal consultation
on interactive video was readily available.

The full report, 7elemedicine Can Reduce Correc-
tional Health Care Costs: An Evaluation of a Prison
Telemedicine Network, demonstrated that correc-
tional agencies can add telemedicine to their med-
ical programs and expect health care costs to
decrease.
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The effectiveness of telemedicine as a means of
providing health care to a prison population was
established in the pilot project. However, each
institution, be it a prison or another isolated
patient facility, has unique problems and require-
ments and must determine whether telemedicine
can be used effectively in its particular situation.
This section discusses the process of deciding
whether to implement a telemedicine program in
a particular institution. To assist in completing
this section, appendix A describes what data and
information need to be collected and analyzed.

Appendix B contains a list of implementation ques-

tions and considerations. Appendix H contains a
glossary of terms that will be useful in evaluating
telemedicine options.

Implementation
Decision Process

Generally, telemedicine is most effective under the
following conditions:

= The medical services requirements cannot be
effectively met within the facility because—

0 The cost for onsite medical specialists is high.

0 Medical specialists are not available when
needed.

0 The small number of requests for specialists
does not warrant a contract for outside
services.

= The cost to transport patients to outside medical
services is very high because—

0 Security requirements demand additional
security officers and vehicles.

O Staff overtime is required for most outside
trips.

0 Medical services are distant from the facility.

= Other benefits will accrue from implementing
telemedicine, including—

0 Improved safety to security personnel by
avoiding the outside transport of high-risk
inmates or other detainees.

O Improved safety to community and medical
staff because detainees remain in the
institution.

0 Improved quality of medical care.
O Shorter waiting lists.

O Improved response time to inmates’ medical
needs.

To address these and other related issues, a coordi-
nating committee or a decision support group
should be assembled to help conduct the review
process. This group should include not only policy-
makers and decisionmakers, but also those who
are familiar with the patient population and those
medical staff who might be involved in implement-
ing the project. Once the committee is assembled,
it can use a simplified decision matrix (figure 4) to
evaluate the need for telemedicine capabilities.

Step 1: Conduct a medical requirements analysis.
A survey should be conducted in conjunction with
other information gathering to determine whether
change is required within a facility. If change is
indicated, this information will help in designing
optimal solutions and evaluating the cost of these
options. The following issues should be addressed:

= Evaluate target population demographics:
0 Numbers.
0 Age.
0 Sex.
0 Security threat.

O Other unusual situations.
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Figure 4. Flowchart for Deciding To Implement Telemedicine

Medical Requirements Analysis
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Review Alternate Solutions

Identify

! Resources
¢ Required :

Select
Conduct Another
Cost-Benefit Option
Analysis

= Review facility health care statistics:

0 Daily caseload of facility staff.

0 Consultations required or desired.
0 Transfers to outside facilities.

0 Other factors.

= Evaluate consultation statistics:
0 Types (if any).
O Frequency (emergency, routine).
0 Waiting time.
0 Location, availability, and qualification of
consultants (bilingual?).

[}

Time required for consultation.
0 Average cost for visit (internal or external).

O Supplemental costs (such as security, trans-
portation, etc.).

Step 2: Evaluate level of health care satisfaction
within the target population. Besides routine
client surveys and health care statistics, indicators
of satisfaction or dissatisfaction with the current

Develop and Implement
Action Plan and Milestones

state of health care within a facility can be gauged
in several ways. Health care dissatisfaction may be
indicated by—

= Grievances filed.

= Inmate complaints to prison administrators,
politicians, and media.

= Inmate refusals of medical treatment by prison
medical staff.

= Legal cases.

= Surveys of inmate health satisfaction.

Decision: Is change indicated? Any evident prob-
lems should be evaluated to determine whether
more specialist help is required or if basic medical
services need to be augmented. If the information
indicates that a change in health care procedures is
necessary or desirable, alternative solutions should
be evaluated.

1
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Step 3: Review alternate solutions. The data
available from the medical requirements analysis
(step 1) will indicate the scope of support required.
If telemedicine is being considered, the availability
and concentration of a cadre of medical specialty
providers legally authorized to practice within the
facility are important to consider. These providers
should be identified and a close working relation-
ship established to help build the program. Other
resources that should be identified in order to
project a budget and collect sufficient information
to complete a cost-benefit analysis include facili-
ties, staff, and equipment.

A preliminary cost-benefit analysis should be
conducted prior to undertaking the telemedicine
program (or any other solution) to provide neces-
sary information to support requests for budget
and program assistance. Through interaction with
the medical staff of the health care provider at the
hub organization, the facility staff can use data
collected in the medical requirements analysis to
develop top-level system specifications for vendor
surveys of telemedicine hardware and telecommu-
nications interconnects. Cost information can be
derived from these surveys. Completing the short
form for the cost-benefit analysis (found in ap-
pendix C; online at http://www.ojp.usdoj.gov/nij/
pubs-sum/190310.htm) may provide sufficient
information for preliminary decisionmaking.

Decision: Select telemedicine? Telemedicine is not
intended to replace in-facility medical care, but it
may supplement in-facility care as needed. If spe-
cialist help is indicated, other factors concerning the
availability of that help should be evaluated, such
as the location and availability of medical specialty
support. Other important considerations are the
legal, political, and human factor implications of
implementing telemedicine in an institution.

Step 4: Develop and implement action plan
and milestones. Once the telemedicine program
is approved, an action plan and milestones can be
prepared. These documents identify the many
actions required to implement a successful telemedi-
cine program. Although the schedule is important,
several other elements should be addressed, includ-
ing the types of resources required to complete the
action, detailed funding sources for the implementa-
tion, and the identity of responsible offices and indi-
viduals. It is important that the responsible parties
recognize and agree to what is expected of them.

The milestones identified for the project are the
significant steps along the path to implementation.
For example, preparing the site within the facility
where the telemedicine consultations are to take
place may consist of several different activities—
such as carpentry, electrical work, and environmen-
tal control—all of which have scheduled completion
dates. Although completing each activity is impor-
tant, the milestone is the completion of the entire
facility to permit installation of the telemedicine
hardware. The components of a detailed action plan
with milestones are contained in the next section.

Implementation
Planning Process

Once the decision has been made to proceed with
telemedicine, a carefully orchestrated implementa-
tion process is important. With thoughtful planning
and attention to detail, a facility should be able to
acquire, install, and place in service a telemedicine
system without significant problems. The planning
described in this section is intended to help develop
the action plan and milestones for implementing
the program. The interrelationships of the planning
tasks are illustrated in figure 5. Unless otherwise



noted, these steps are applicable to either hub or
remote site planning. Each task in the process is
described below. (Some of the detailed surveys
may have been completed during the decision
process described in the preceding section.)

Define medical requirements. The medical spe-
cialties to be provided with telemedicine must be
defined before the telemedicine system can be
configured. The medical diagnostic needs should
have been determined in the medical requirements
analysis (step 1 of the implementation decision
process described above). The telemedicine system
should be configured to meet all current require-
ments and should allow graceful expansion (adding
or modifying system components, rather than
replacing them) to accommodate anticipated needs.
Appendixes D and E will be helpful in determin-
ing medical requirements.

Define telemedicine system usage. Nonmedical

aspects of telemedicine must also be defined before
the telemedicine system performance can be estab-
lished. For example, should the system be portable

Figure 5. Telemedicine Implementation Process

Implermentation Decision and Planning

so it can be operated from multiple locations within
the institution? Does it have to interface with or store
and transfer medical records? Is store-and-forward
capability of video, audio, or data needed? Will the
system be used for training? These features may
cost money, and additional costs must be justified.
Some features, however, may save money.

Define telemedicine system performance require-
ments. Defining performance requirements is prob-
ably the most important step in implementing a
telemedicine system. If this assessment is not accu-
rate, the system that is ultimately acquired may
fail to meet actual needs or may have costly fea-
tures and capabilities that are not used.

Follow these general principles:

= Acquire the latest proven technology. Do not
buy obsolete goods or become a beta test site
for unproven products.

= Make sure training and technical support are
adequate—both will be needed.
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= Do not acquire a system unless it meets all
applicable industry standards, especially those
relating to communications compatibility.

Once the basic performance requirements have
been defined, the telemedicine system can be con-
figured to provide optimum support. Initially, it
should be configured to meet only those require-
ments (medical specialties) that are most frequently
used. Once this baseline system configuration has
been established and all associated costs have been
defined, it is important to verify equipment needs
versus medical needs. The cost-benefit model (see
appendix C) can be used to compute the total costs,
benefits, and payback period. The procedure should
then be repeated for the less frequently used med-
ical specialties, and the cost-benefit recomputed.

Define communications requirements. Defining
the communications technology required to provide
satisfactory telemedicine system performance at
the lowest available cost can be challenging. During
the useful life of the system, the communications
costs will far exceed the system acquisition costs.
The communications requirements depend on the
bandwidth needed for each medical specialty and
the system utilization time (minutes per month)
for each specialty. This utilization pattern can then
be evaluated for each communications protocol
(switched 56, ISDN, DSL, frame relay, TCP/IP, etc.;
see the glossary in appendix H for an explanation
of these and other terms). Once this information
has been collected, the communications costs can be
reviewed with communications services providers.

A different pricing strategy is generally used for
the various communications protocols. In addition,
the communications services providers may have
different pricing strategies, such as discount plans
and package deals. The communications costs gen-
erally are based on line usage (number of lines
times total minutes per line times cost per minute),

or a fixed monthly fee plus line usage, or a fixed
monthly fee for a prescribed number of data packets.
Because of the different pricing schemes, the com-
munications utilization pattern must be accurately
defined to ensure that the least expensive commu-
nications protocol has been selected.

Define facility requirements and modifications.
The facility modifications that a telemedicine sys-
tem requires can range from modest to extensive,
depending on conditions at the institution. The
following descriptions should help planners define
the tasks and costs involved in preparing a facility
for telemedicine.

= System location. 1deally, the telemedicine system
should be installed near the health care clinic.
The system must be readily accessible both to
medical personnel (to save time, especially for
accessing medical records and supplies) and
to inmates (to save time and costs for inmate
movement). Figure 6 depicts possible telemedi-
cine equipment locations.

= Communications requirements. Generally, plac-
ing the telemedicine room near the telephone
demarcation room reduces both equipment and
installation costs for communications services.
Separating them by great distances can be costly
for some communications technologies because
of the special equipment needed. (The equip-
ment and communications providers can help
determine whether special equipment is need-
ed.) The telemedicine room must be equipped
with a telephone in order to set up videoconfer-
ences and perform any necessary troubleshoot-
ing. A fax machine should be available in the
room or nearby.

» Space requirements. The telemedicine room
must be large enough to accommodate the
telemedicine system (allowing adequate



viewing distances for cameras and displays)
and the personnel who operate it. If the
telemedicine room is used for training, addi-
tional seating space will be needed. The light-
ing and HVAC systems of a typical office
building should be adequate for telemedicine.
In some cases, especially if the floors are not
carpeted, acoustic abatement (sound absorp-
tion) will be needed. Unless the existing electri-
cal power service is both clean and reliable, a
power-line conditioner should be installed to
protect the telemedicine equipment from dam-
age caused by power irregularities. The
telemedicine room must also be equipped with
the furniture, fixtures, and equipment found in
a typical doctor’s examination room (examina-
tion table, sink, x-ray view box, chairs and
tables, and various medical supplies).

Implermentation Decision and Planning

procedures and the implementation or acquisition
method chosen. If the major tasks are being
subcontracted, a telemedicine system performance
specification and statement of work, a drawing
package for the facility modification subcontractor,
and (probably) drawings and performance specifi-
cations for the communication equipment installer
will be needed. If the telemedicine system is being
implemented by in-house staff, purchase orders
must be prepared for each vendor that will be sup-
plying equipment, material, and services.

Select communications services provider. The
communications services provider that meets the
previously defined requirements at the lowest cost
should be selected. To reduce costs, this should be
a competitive process.

Acquire and install communications equipment,

acquire telemedicine system and equipment,
and modify facility. After all modifications and
installations are complete, the telemedicine system

Prepare telemedicine acquisition documents and
facility modification documents. The documents
needed depend on the institution’s administrative

Figure 6. Telemedicine Room
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is ready for integration and performance evalua-
tion testing. Complex systems integrating many dif-
ferent components from various manufacturers
should be fully integrated at the telemedicine ven-
dor’s facility before delivery. This integration test-
ing should reveal most problems at the vendor’s
facility (where they are easily correctable), rather
than at the facility in which the telemedicine sys-
tem will be implemented (where they are difficult to
correct), and should ensure that the equipment
meets all requirements. Both the hub and remote
systems should be tested using the communica-
tions method selected for each, and all perform-
ance requirements should be tested under the
most realistic conditions achievable. These steps
may not be necessary for straightforward installa-
tions of what is basically video teleconferencing
equipment.

Integrate telemedicine system. After all equipment
is installed, the system must be fully integrated and
evaluated. All performance parameters should be ver-
ified, and all problems should be corrected before
the system is accepted. It is extremely important
that all integration testing be performed accurately
and completely.

Train personnel. All personnel who will operate or
maintain the telemedicine system should be thor-
oughly trained. All users should be able to perform
basic operations and troubleshooting; separate per-
sonnel are not required for these tasks. Because
the medical procedures for conducting telemedicine
consultation differ from those used in conventional
medicine, training must also encompass these tasks.
The demonstration project found that a telemedicine
coordinator was essential to the success of the proj-
ect. Appendix F contains a position description of a
telemedicine coordinator.

Operator training is minimal due to the simplicity of
the system. Depending on the telemedicine system
chosen, the system may be operated in one of two
ways:

= With a keyboard or mouse and an on-screen user
interface that leads the operator through the
required steps.

= With a remote control device (similar to a televi-
sion remote control) that allows the operator to
proceed through the required steps using on-
screen cues.

System maintenance training is also minimal because
of the self-diagnostic capabilities of the telemedicine
system. Most maintenance problems are displayed
to the operator. In addition, most systems allow the
equipment manufacturer to perform remote diagnos-
tics by dialing into a modem attached to the system
and performing additional testing. The failed item
can then be exchanged with a replacement item sent
by the vendor (assuming the institution has a main-
tenance agreement with the vendor).

Operators who will use the system for telemedicine
consultations require the most intensive training.
This training should be planned well in advance of
the needed date. Hub personnel and remote site
personnel will need different training.

Start telemedicine operations. Once all the
previous steps have been successfully completed,
the telemedicine system should reliably support
all telemedicine needs. Appendix G contains
guidance on how to develop procedures for con-
ducting a telemedicine consult.
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This section discusses some important issues to con-
sider when selecting a suite of telemedicine equip-
ment that meets the requirements already described.
The equipment selection process translates the tele-
medicine technical performance requirements into
hardware and software requirements. The information
presented here should be useful in making informed
decisions when evaluating and selecting the techno-
logical capabilities of a telemedicine system. The
intent is to provide guidance in the process, rather
than to define the latest telemedicine technology
(which is constantly evolving and would soon be
obsolete).

By now, the steps described under “Implementation
Decision Process” should be completed. This infor-
mation is needed to identify performance requirements
for telemedicine, communications, and facilities.

It also helps identify the equipment for which rele-
vant technology information should be reviewed
and evaluated.

The technology evaluation process consists of
three steps:

1. Determine the required hardware, software, and
system features that are most cost effective.

2. Determine the system features needed for
making upgrades, expanding performance, or
changing requirements.

3. Conduct surveys of hardware, software, and
system providers to identify the sources of
telemedicine products and the equipment and
services offered by each.

The extent to which the implementing organization
participates in the technology evaluation process
will depend largely on the means chosen to acquire
a telemedicine capability:

= If a systems integrator is being used, the integra-
tor should conduct the technology evaluations.
In fact, the integrator should maintain current
information on the status of each supplier of
telemedicine equipment and services and should
be able to recommend a system that provides
optimum performance to meet requirements and
stays within budget.

= If the major telemedicine project tasks are being
subcontracted, all potential subcontractors should
provide the technology evaluation status of the
products they are proposing. Information should
be obtained from several candidates so that a
variety of equipment from different manufactur-
ers can be compared.

= [f all tasks are being performed in-house, each
supplier of telemedicine products should be con-
tacted to acquire the technology evaluation data.
With an array of manufacturers, products, and
technologies to choose from, the system can be
configured using the best combination of prod-
ucts and technologies to meet the facility’s needs
and budget.

More and more institutions are opting for a telemed-
icine system that is nothing more than a videocon-
ferencing system mounted on top of a monitor, with
one specialty camera. Several manufacturers offer
videoconferencing systems of this type. Another
option is to modify videoconferencing systems for
telemedicine applications. The modifications usual-
ly involve expanding the interface to accommodate
additional cameras and medical devices. These
added features may be considered third-party
equipment, for which the system vendor does not
provide technical or maintenance support and for
which no performance guarantees are made. Unless
separate agreements have been made with the sup-
pliers of third-party equipment, the implementing



institution will likely be responsible for the design,
performance, and support of such equipment.

Additional guidance for each technology evaluation
area is provided below.

System functions. The telemedicine system should
be designed to meet only those medical require-
ments that are currently needed or that will be
needed in the future. However, providing room for
upgrades to software and hardware through mod-
ule replacement can minimize future obsolescence.
The telemedicine system must be easy to operate
and simple to maintain. All users must be trained
to use and maintain the system. If the system is
configured properly, user training should require
no more than one session of 2 to 4 hours.

Communications. Most innovations in telemedi-
cine technology are occurring in communications.
This is also the part of the system that will incur
the most cost over its useful life. The communica-
tions protocol selected now may not be the most
cost-effective solution in the future. Therefore, the
cost-benefit analysis should include the option of
upgrading communications at a later date.

Computers. Although the versatility and operating
speed of computers continue to improve, these
improvements should not require constant upgrades
to the telemedicine system. The computer should
be upgraded only to address additions to system
performance requirements or changes to communi-
cations protocols. These upgrades can usually be
accomplished by adding or replacing modules.
Generally, telemedicine systems that do not incor-
porate medical records or store-and-forward tech-
nology will not require a computer.

CODEC. The technology used to transmit telemedi-
cine data is called an analog-to-digital coder/decoder

Technology Evaluation

(CODEC). The CODEC should meet all current stan-
dards, especially those relating to communications
compatibility. Failure to meet all standards could
result in incompatibility with other telemedicine
systems.

The requirements for a facility’s interface between
data terminal equipment and data communications
equipment (RS-232) should be carefully evaluated.
If possible, the data ports on the CODEC should be
used for signal and data transmissions. The sig-
nals or data are thus transmitted as “in-band”
signals and do not require additional communica-
tions channels (as opposed to transmitting them
“out of band” using separate communications
channels). This feature can significantly lower
communications costs.

Technological advances have enabled telemedicine
equipment designers to incorporate the CODEC
and a small video camera into one small, relatively
inexpensive unit that sits on top of a video moni-
tor. For many telemedicine programs, this design
is adequate to capture many telemedical consulta-
tions for considerably less than the cost of a con-
ventional CODEC.

Displays. Telemedicine users consider the display
(monitor) to be the most important piece of equip-
ment, because that device provides the visual image
viewed by the medical practitioner. The resolution
of the display must be adequate for clinical needs,
but a larger viewing screen is not necessarily better.
The medical users of the system should be consult-
ed before making a final selection. Provisions must
be made for maintenance (calibration of colors
and alignment) to prevent degradation of display
quality. A quality television with a standard high-
resolution connector (S-video) is often adequate
for telemedicine.
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Cameras. The types of cameras needed and their
capabilities depend on the medical specialties
selected for the system. As with displays, cameras
should be selected only after consulting with the
medical users of the telemedicine systems. Early
systems relied heavily on an expensive “three-
chip” camera for adequate video quality. Modern
single-chip cameras are much more economical and
can provide excellent video quality.

Peripheral medical devices. No specific guidance
is provided for selecting peripheral medical devices.

The specialty services to be provided to the inmates
will determine the peripheral devices needed. The
medical staff should be consulted before purchas-
ing this equipment.

Maintenance. Unless the implementing institution
has personnel with extensive electronic technical
skills, maintenance support should be arranged
through system suppliers. The implementers are
not likely to experience enough malfunctions to
maintain proficiency in system troubleshooting
and repair.
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A cost estimation model has been designed to help
determine the benefits of applying telemedicine in
a particular institution. This model was specifically
developed to estimate the costs and benefits of
using telemedicine in a prison environment. The
results of applying a similar model are discussed
in detail in the demonstration project final report.
The model described here (and presented in appen-
dix C; online at http://www.ojp.usdoj.gov/nij/pubs-
sum/190310.htm) differs somewhat from the one
developed for the demonstration project. Although
it follows the computational methods described in
the demonstration project report, this version is
more straightforward and eliminates the mathemat-
ical complexities associated with processing large
databases.

The cost-benefit model presented in appendix C is
in two forms—simplified and detailed. The simpli-
fied model is provided for situations where budget-
ary estimates are desired or where detailed cost
data are not available and must be estimated. The
detailed model is presented as a series of eight
linked Microsoft® Excel spreadsheets. It allows
entry of detailed cost data and should be satisfac-
tory for calculating the costs and benefits of most
telemedicine projects. The detailed model can also
be tailored to the needs of a particular institution.

The cost-benefit model facilitates comparing the
cost of telemedicine acquisition and operation with

that of conventional health care. The detailed
model allows the following:

= Estimating the cost of any facility modifications
that may be needed for telemedicine installation.

= Estimating acquisition costs of the telemedicine
system, network and communications equip-
ment, and telemedicine room fixtures.

= Estimating training costs.

= Estimating the cost to operate and maintain the
telemedicine system.

= Estimating the cost to provide medical personnel
to conduct the medical consultations.

= Estimating the medical cost savings that accrue
by replacing conventional medical care with
telemedicine.

= Estimating the transportation cost savings that
accrue by replacing conventional medical care
with telemedicine.

= Calculating the annual cost savings that accrue
from telemedicine acquisition and operation, the
period required for the savings to pay back the
telemedicine acquisition cost, and the annual
savings that continue to accrue after payback
of telemedicine acquisition cost.
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This appendix provides sample areas of inquiry
useful in conducting a medical requirements analy-
sis. The analysis is useful in defining the clinical
and health care requirements of an institution to
ensure a good fit between the telemedicine system
design and end-user needs.

The methodology for the analysis includes inter-
views with medical and administrative staff to
identify the medical consultative and diagnostic
requirements for each specialty area and to gain
familiarity with the medical operations and prisoner-
patient issues. Surveys can be administered and
statistics compiled on the volume and frequency of
internal and external medical consultations (i.e.,
visits to the prisons by medical consultants and
trips to local medical facilities, respectively) and
numbers of prisoners on waiting lists. From these
statistics, the telemedicine opportunities, clinic
requirements, and other telemedicine capabilities
(e.g., mode of interaction, type of information that
would be transferred during a consultation, resolu-
tion requirements, medical peripheral devices) can
be determined. The analysis also shows the areas
with the greatest medical needs.

The medical requirements analysis is important for
two reasons. First, it helps ensure that the technol-
ogy system procured will suit the medical needs of
the organization. Second, it educates the staff on
telemedicine, helps develop a rapport between the
project team and telemedicine site staff, and fosters
local site support for the program.

Prison Demographics

= Location.

0 Environment.
O Security level.

= Prison population.

0 Total number.
0 Population statistics.

—Age.
—Gender.
= Prison health clinic statistics.

0 Daily case load (average).
0 Daily case load.

—Percent handled by in-house medical staff.
—Percent handled by outside consultants.

O Specialty areas (specify).
—Percent handled by in-house medical staff.
—Percent handled by outside consultants.

O Case types (specify).
—Percent handled by in-house medical staff.

—Percent handled by outside consultants.
O Consultations.

—Percent handled by in-house medical staff.

—Percent handled by outside consultants.

O Percent transferred to medical centers for
consultations.

= Medical staff.

O Positions.
0 Required credentials or training levels.
0 Organizational structure.

Onsite Biomedical
Technoloqgy and
Lapabilities

List existing features.
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Medical Applications:
Statistics

= External consultations (the inmate must leave
the facility).

0 Outpatient (local).
—Specialty area.
—Type cases.

—Routine versus emergency—percent of total
external consultations.

—Frequency of consultations (in clinics and
on-demand).

—Location of consultations.
—Costs of consultations.

—Percent of total consultations appropriate
for telemedicine.

—Time required per consultation (average).
—Data required.
—Static or dynamic images, textual.

—Source of data (x-ray, EKG strip, etc.).

—Frequency of data production and transmission.

—Frequency of data recalled for later use.

—Format of data for presentation
(color, hard copy, etc.).

—Response time for data transmission.
—Equipment used during consultation.
—Number of prisoners on waiting list.
—Factors causing waiting list.

—Total number of outpatient consultations.

—Total estimated hours.

—Medical operational procedures for consultations.

O Inpatient (local).
—Specialty area.

—Type cases.

—Routine versus emergency—percent of total
external consultations.

—Frequency of consultations (in clinics and
on-demand).

—Location of consultations.
—Costs of consultations.

—Percent of total consultations appropriate for
telemedicine.

—Time required per consultation (average).
—Data required.

—Static or dynamic images, textual.

—Source of data (x-ray, EKG strip, etc.).
—Frequency of data production and transmission.
—Frequency of data recalled for later use.

—Format of data for presentation
(color, hard copy, etc.).

—Response time for data transmission.
—Equipment used during consultation.
—Number of prisoners on waiting list.
—Factors causing waiting list.

—Total number of inpatient consultations.
—Total estimated hours.

—Medical operational procedures for consultations.

= Internal consultations (in prison).

O

O

O

Specialty area.
Type cases.

Routine versus emergency—percent of total
internal consultations.

Frequency of consultations (in clinics and
on-demand).

Location of consultations.
Costs of consultations.

Percent of total consultations appropriate for
telemedicine.

Time required per consultation (average).

Data required.
25
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o o o o o

o o o o o oo o

Static or dynamic images, textual.

Source of data (x-ray, EKG strip, etc.).
Frequency of data production and transmission.
Frequency of data recalled for later use.

Format of data for presentation
(color, hard copy, etc.).

Response time for data transmission.
Equipment used during consultation.
Number of prisoners on waiting list.
Factors causing waiting list.

Total number of internal consultations.
Total estimated hours.

Medical operational procedures for consultations.

= Relocations to outside medical centers (Transfers:
The inmate must be removed from the facility for
treatment, and he/she may be transferred for an
indefinite stay at another prison hospital with
broader health care capabilities, or he/she may be
transferred to a private hospital.).

O

O
O
O
O

Frequency of transfers in each specialty area.
Medical costs.

Transportation costs.

Administrative and overhead costs.

Percent of total consultations appropriate for
telemedicine.
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This appendix provides a list of considerations to
review before implementing a telemedicine program.
The list has been developed in coordination with
the implementation planning process described in
the main section of this report.

The appendix is intended to give guidance in con-
sidering those factors involved in implementing a
telemedicine program. In this sense, it is a reminder
to consider and evaluate all technical, performance,
and cost areas so the institution can acquire the
telemedicine system that best meets its needs.
Thus, this list duplicates some information found

in other parts of the report.

Implementing a telemedicine system is usually an
iterative process. As you proceed through the re-
quired steps, you will need to reevaluate prior steps
to ensure that the decisions made are still the best
choices. You may determine that previous choices
must be changed and the succeeding steps repeated.

Lan Telemedicine
Satisfy Your Institutional
Requiremnents?

= Can telemedicine save money? This is often the
most difficult question to answer in advance.
The cost-benefit analysis conducted for the
telemedicine demonstration project' clearly
shows that telemedicine can save money for
facilities similar to the demonstration project.
Completing the cost-benefit model in appendix C
will help answer this question for your facility.

= Can telemedicine provide better health care?
If access to health care is limited because of a

remote location, limited availability of nearby
health services, excessive costs of local health
care, security concerns, or contractual or admin-
istrative restrictions, telemedicine can often be
especially beneficial. Telemedicine usually pro-
vides more accessible medical care where local
conditions restrict access to physicians or med-
ical facilities.

Can telemedicine reduce liability? If telemedicine
is used correctly, it may reduce medical liability
by making medical services more readily avail-
able and by fully documenting (through audio
or video recording) the medical consultations

of sensitive cases.

How will telemedicine affect inmate management?

Which organizations (departments) should be
involved in implementing and using telemedicine?

What resources are available for implementing

telemedicine (resources within your facility that

have sufficient time to devote to telemedicine

acquisition)?

0 Management.

O Contractual.

0 Financial.

0 Technical.

Based on the resources available, which acquisi-

tion method should be used?

O Contract the tasks to a full-service organization.

0 Manage the project, but subcontract major tasks.

0 Perform the acquisition and installation tasks
using in-house resources.

What type of contract (or interagency agreements)
will be required to establish the remote-hub
working relationships?

1. See Telemedicine Can Reduce Correctional Health Care Costs: An Evaluation of a Prison Telemedicine Network, a report by the
U.S. Department of Justice, National Institute of Justice, Washington, D.C., March 1999, NCJ 175040.
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= Who schedules consultations? What are the

logistics of scheduling consultations, resolving
schedule conflicts, and handling emergencies?

= How will cost invoicing and reimbursement be
managed?

Define Medical
Requirements

Which medical specialties and subspecialties are
required to meet current health care needs?

Can telemedicine serve the medical diagnostic
requirements for the specialties and subspecial-
ties needed?

Will the telemedicine system use rate be suffi-
cient to justify its acquisition (i.e., how many
consultations per specialty per month would be
conducted using telemedicine)?

Remote-site issues: Where will the hub site be
located? Can it support our health care needs at
the required utilization rate? What are the indi-
vidual (or per hour) consultation costs for each
medical specialty?

Hub-site issues: Will we be working with one
or many remote sites? Will there be enough
(or too many) requests for consultations for
each specialty?

Define Telemedicine
S5ystem Usage [(Both
Medical and Nonmedical
Applications)

= In addition to medical consultations, what will

the telemedicine system be used for?

O Inmate counseling (social, psychiatric,
medical).

0 Training of inmates or staff.

0O

Medical training and recertification of health
services personnel.

Arraignment.
Judicial proceedings.
Video conferences (prison staff).

o o o o

Attorney-inmate conferences.

From how many locations within the facility
must the telemedicine system be accessible?

0 One (fixed system location).
0 More than one (portable system or multiple
systems).

Will the telemedicine system be integrated
(initially or in the future) with our local area
network or wide area network, or should it be
separate?

Will the telemedicine system be used to gener-
ate, transfer, or maintain medical records or
administrative data?

Will the telemedicine system be integrated with
medical or administrative systems?

Will remote (not located in the telemedicine
room) consoles be needed to view the consulta-
tions or examine records?

Should the telemedicine system have a store-and-
forward capability, or should the consultations
be interactive? If the former, which store-and-
forward capabilities are needed?

High-definition video still images.

Video clips.

Audio clips.

VCR recordings.

Data files (medical or administrative records).

o o o o o o

Storage devices (type and capacity).

Should the telemedicine system incorporate
radiology?
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Define Telemedicine
S5ystem Performance
Requirements

This task translates the medical and other system
usage requirements into performance requirements
for the telemedicine system. If you are employing
a full-service contractor or are subcontracting the
major implementation tasks, the contractor should
help you prepare a performance specification for a
telemedicine system that is appropriate for your
needs. If you are performing all tasks in house,
you must determine the performance requirements
for the hardware and software that you need. This
is not as difficult as it may seem, because several
vendors sell videoconferencing or telemedicine
systems that are already integrated and may meet
most of your needs. You may have to add third-
party equipment to complete your system.

Once you know the telemedicine system perform-
ance requirements, you can research which avail-
able products meet your needs. Use the Internet
and trade magazines to locate vendors offering the
products and services. You can often download the
necessary technical, availability, and cost data from
the Internet. Otherwise, contact the vendor directly
for the necessary information.

Now you are ready to configure the telemedicine
system that best meets your needs and budget
from the array of available products and services.

Define Communications
Requirements

Based on the information developed thus far, you
should know the types of medical consultations to

be performed each month, the estimated time (min-
utes per month) online with each medical specialty,
and the communications bandwidth necessary for
each specialty. Now you need to determine which
communications protocols are available at your
location. Consider the following (see glossary at
appendix H for details):

= Switched 56.

Integrated services digital network (ISDN).

Digital subscriber line (DSL).

Asynchronous transfer mode (ATM).

Frame relay.

Transmission control protocol (TCP)/Internet
protocol (IP).

Your selection of communications protocols may be
limited because—

= An existing protocol must be used at your facility.
= You must match the protocol used by a remote site.

= The desired protocol may not be available at
your location.

When selecting the communications protocol, you
must consider any unusual conditions that may
exist at your facility. Since most communications
services providers will terminate the communica-
tions lines in the telephone demarcation room,
your proximity to the demarcation room may influ-
ence your selection of protocols. Carefully evaluate
communications performance if the telemedicine
system must be operated from multiple locations
or if the distance from the telemedicine room to the
demarcation room requires the electrical signals to be
converted and transmitted over a fiber-optic cable.
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Define Facility
Requirements and
Needed Maodifications

Facility modifications can range from none to
extensive. Usually, older facilities require more
extensive modifications than newer ones.
= Location considerations.

0 Near communications facilities.
Near medical records.
Easily accessible by medical staff.

In a quiet area without background noise.

A |

Security can be maintained and not
compromised.

= Configuration considerations.

0 Room shape allows proper placement of
equipment and fixtures.

O For jails and prisons, inmate examination

area allows egress route for medical personnel.

0 Space is available for auxiliary seating if
equipment or room is used for training,
videoconferences, or visitors.

0 Ingress and egress do not require patients to
cross over cables or interfere with camera
views and do not allow them to tamper with
equipment.

O For jails or prisons, doors are not lockable
from inside. (Doors should be locked when
the telemedicine system is not in use.)

= Lighting.
0 Adequate lighting, evenly distributed, without
glare or shadows.
0 Variable light intensity (desirable—not required).

= Acoustics: Most rooms require some type of
acoustic treatment for good audio performance.
There should be no distracting background noises.
This is critical when using electronic stethoscopes
(at both hub and remote sites). Confidential med-

Conveniently located for patients (if remote site).

ical discussions should not be audible outside the
telemedicine room. Treating acoustic problems
generally proceeds in the following order:

O Carpet the floor.

O Insulate the ceiling, especially if a suspended
ceiling is used.

O Insulate the walls.

O Install sound absorption on the walls.

Electrical.

0 110-volt, 15-ampere service is adequate for
most systems.

O An uninterruptible power supply (UPS) is not
normally required, but is highly desirable. If
your facility experiences frequent power out-
ages, voltage drops or surges, or spikes on
the power line, a UPS is essential.

HVAC: The temperature and environmental con-
trols of a typical office building are satisfactory.
Additional HVAC may be needed for training or
videoconference equipment.

Prepare Telemedicine
Acquisition Documents

The specific acquisition documents needed will
depend on your administrative procedures and the
acquisition method chosen.

Administrative documents.

Contracts, subcontracts, purchase orders.
Statements of work.

System performance specifications.
Technical specifications for equipment.

Testing procedures, both factory acceptance and
onsite acceptance.

Maintenance and support agreements.

Shipping instructions.

3
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Prepare Facility
Moaodification Documents

If facility modifications are required (and especially
if they are to be subcontracted), all modifications
should be described in documents that are standard
to building practices in your area for the building
trades involved. As a rule, the documentation
formats established by the American Institute of
Architects should be followed.

Most facilities require approval of the facility man-
ager before any modifications are permitted. After
the facility is modified, the building drawings and
specifications should be updated to the “as-built”
conditions:

= Building or modification permit (if required by
local code or regulations).

= Drawings or specifications (for each building
trade to be subcontracted).

= Inspection records.

Select Communications
Services Provider

Sometimes selection of the communications serv-
ices provider is controlled by conditions outside
the telemedicine project:

= Your organization already has a service agree-
ment with a particular provider.

= QOperation with the hub (or remote) site restricts
your choices.

= Other users of the communications services may
affect your decision.

Unless there is some overriding reason to the con-
trary, the communications services provider should
be selected based on lowest cost. However, lowest
cost is sometimes difficult to determine, because each

service provider has different cost structures. If
available, your expected communications utilization
pattern should form the basis for cost comparisons.

Acquire and Install
Lommunications and
Telemedicine System
Equipment; Modify
the Facility

All these tasks should be accomplished on the
basis of documents developed earlier. You will need
to maintain cost and schedule control during this
period to avoid exceeding your budget or missing
deadlines.

Integrate the
Telemedicine System

Your telemedicine system should be integrated
twice: first at the system integrator’s facility (or
at your facility if you are integrating the system)
and again after the system is installed. This step
assumes that you are acquiring both hub and
remote systems.

The systems should be fully integrated and all per-
formance parameters verified while the systems are
at the same location. System performance can be
verified and problems resolved more efficiently and
with a smaller technical staff if all parties can wit-
ness the performance of both the hub and remote
systems. If possible, during testing at the system
integrator’s facility, use the same communications
methods and protocols that will be used for the
final installation, even to the extent of transmit-
ting the signals outside your facility in a loopback
configuration.
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After the hub and remote systems have been
installed onsite, the integration tests previously
performed should be repeated. (The difficulty

of resolving any remaining problems will quickly
illustrate the value of the previous integration test-
ing.) If the integration testing is performed thor-
oughly and all problems are corrected, you should
not experience any major technical problems when
operating your telemedicine system.

Train Personnel

Conduct training in accordance with training plans.
If possible, training should be conducted onsite,
using the actual telemedicine system implemented

for your program. All personnel using telemedicine
for the first time should be permitted an additional
period of hands-on operation to thoroughly famil-

iarize themselves with their new tasks.

Start Telemmedicine
Operations

Congratulations! You have now completed the
telemedicine acquisition process. You will probably
be surprised how quickly everyone adapts to tele-
medicine and takes advantage of all the benefits it
provides.
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The cost-benefit model presented in this appendix
allows you to calculate the cost of acquiring a
telemedicine system, the fiscal savings you can
expect from using such a system, and other cost-
benefit values. Two models are provided: a simpli-
fied model for initial cost evaluation and budget
planning and a detailed model for calculating more
precise and comprehensive costs based on esti-
mates received from material providers, equipment
suppliers, and subcontractors; telemedicine system
operating costs; and financial savings that accrue
from using telemedicine. The simplified cost esti-
mation model is a single page, whereas the detailed
model is eight pages. (In electronic form, these
pages are linked spreadsheets.)

The cost models used in this report were developed
using Microsoft® Excel; however, other commercial
spreadsheets would be suitable for this purpose.
Electronic copies of the spreadsheets used in
this report are available online at http://www.ojp.
usdoj.gov/nij/pubs-sum/190310.htm. The embed-
ded formulas in the electronic copies are not detailed
in this summary. The reader is strongly encouraged
to download electronic copies of the model spread-
sheets and become familiar with the formulas.

In both models, highlighted cells have been pro-
tected and do not permit data entry (without
password), to prevent inadvertent alteration of the
model. These cells either require no data entry or
contain equations. Results will be presented in the
highlighted cells when sulfficient data have been
entered in the nonhighlighted cells to allow the
models to complete the calculations. Provisions
have not been made in the models for accumulat-
ing total medical costs within an institution for
either telemedicine or conventional health care.
The following types of information should not be
entered into the models: costs common to both
telemedicine and conventional health care (e.g.,
medical records update and maintenance) and costs

for those conventional medical practices not
addressed by telemedicine (e.g., invasive medical
procedures).

Simplified Lost
Estimation Model

The Simplified Cost Estimation Model is presented
in figure C-1. The model is divided into the follow-
ing categories and subcategories.

= Costs incurred by telemedicine.

0 Capital cost.
0 Operating cost.
0 Medical personnel cost.

= Costs avoided by telemedicine.

0 Medical personnel cost.
O Patient escort and transportation cost.

= Other telemedicine system uses.

= Telemedicine costs and benefits.

Costs incurred by telemedicine

These are costs for acquiring and placing in service
all capital assets, the cost of operating and maintain-
ing the telemedicine system, and the cost of medical
services.

Capital cost. The total cost of each capital asset
is to be entered in the cells provided. Suggested
values for the service life of each asset have been
entered; however, you can change these if desired
by overwriting the cell values. The model will cal-
culate the total capital cost, as well as the cost per
year. Straight-line depreciation, without salvage
value, is assumed.

= /nstallation. Enter the cost of all modifications
and improvements needed to prepare the facility
telemedicine room. Some facilities may require



Appendix C: Telernedicine Cost-Benefit Model

Figure C-1. Simplified Cost Estimation Model

COSTS INCURRED BY TELEMEDICINE

CAPITAL COST LIFE (yr) TOTAL COST COST/YEAR
Installation 20
Telemedicine System 10
Network/Communications Equipment 10
Telemedicine Room Fixtures 10
Training 5

Total Capital Cost

OPERATING COST HRS/MO $/MONTH COST/YEAR

Telemedicine System Operation

Communications

Maintenance/Support

Total Operating Cost

MEDICAL PERSONNEL COST MIN/CONSULT CONSULTS/YR $/CONSULT COST/YEAR

Psychiatry

Dermatology

Orthopedics

Other

Total Medical Personnel Cost

Total Cost Incurred

COSTS AVOIDED BY TELEMEDICINE

MEDICAL PERSONNEL COST CONSULTS/YR $/CONSULT COST/YEAR

Internal Consultations

External Consultations

Medical Center Consultations

Other Medical Cost

Total Medical Personnel Cost

PATIENT ESCORT/TRANSPORT COST ESCORTS/YR $/ESCORT COST/YEAR

Internal Consultation—Escort Labor/Other Cost

External Consultation—Escort Labor/Other Cost

External Consultation—Transport Cost

Medical Center—Escort Labor/Other Cost

Medical Center—Transport Cost

Total Patient Escort/Transport Cost

Total Cost Avoided by Telemedicine

continued . . .
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. .. continued from page 37

OTHER TELEMEDICINE SYSTEM USES

TELEMEDICINE SYSTEM USE HOURS/MONTH COST/YEAR $ SAVED/YR

Inmate Counseling

Training of Inmates or Staff

Medical Training/Recertification

Arraignment of Inmates

Judicial Proceedings

Attorney-Inmate Conferences

Staff Video Conferences

Other

Total Cost of Other Uses of Telemedicine System

TELEMEDICINE COSTS AND BENEFITS

Total Cost/Year Incurred by Telemedicine

Total Consultations/Year

Total Cost/Year Avoided by Telemedicine

Cost/Consultation

Cost Adjustment for Other System Uses

Cost Savings/Consultation

Total Cost Savings/Year

Cost Savings/Year (After Payback)

Cost Payback Period (Months)

no changes, while others may require extensive
changes. (Refer to the worksheet in the detailed
cost model for an explanation or breakdown of

costs if more information is needed.)

Telemedicine system. Enter the acquisition cost
of the telemedicine system, assuming that it is
purchased and installed as an integrated system.
Otherwise, enter the total cost of all equipment,
plus the labor cost of integration. Include the
cost of installing and testing the telemedicine
system.

» Network/communications equipment. Enter the

cost of any equipment required to connect your
telemedicine system with your communications
services provider. Examples of equipment in this
category include inverse multiplexers, fiber-optic
converters, and communication cables.

Telemedicine room fixtures. Enter the cost of
everything needed in the telemedicine room,
except the telemedicine system itself. Examples
include table, chairs, telephone, fax machine, and
file cabinet.

» Training. Enter the cost of training operations
and maintenance personnel as well as medical
staff. As a rule, the telemedicine system supplier
provides training on operating and maintaining
the equipment. Training may also be required
for medical personnel who present the patient
(inmate) to the physician during the telemedi-
cine consultation. The training considered here
is the one-time initial training for starting the
telemedicine project; as such, it is a capital cost.
Training conducted in the future, as part of the
day-to-day operations, would be an operating cost.

Operating cost. The operating cost includes all
expenses associated with running the telemedicine
system.

» Jelemedicine system operation. Enter the cost
per month of maintaining the telemedicine room
(but not the telemedicine system). Note: The
hours per month of telemedicine system opera-
tion, which is not used in the calculations, will
be automatically computed and is the same as
the hours per month of communications.




= Communications. Enter the cost of all communi-
cations unique to the telemedicine system. (Refer
to the telemedicine operating cost spreadsheet in
the detailed model for an example of the types
of costs to include.) The hours per month of
communications is calculated based on the min-
utes per consultation and the number of consul-
tations entered in the medical personnel cost
section (see below). It is for information purpos-
es only and is not used in calculating the com-
munications cost.

» Maintenance/support. Enter all costs associated
with maintaining the telemedicine system in
good working order. This includes labor for trou-
bleshooting and repair, spare parts, and any
items needed for periodic maintenance. If you
purchase a maintenance contract, enter the cost
of the contract.

Medical personnel cost. The cost of the medical
staff involved with telemedicine is entered in this
section. The cost entered must be carefully consid-
ered to achieve an accurate comparison with the
cost of conventional care. For each medical special-
ty to be practiced using telemedicine, enter the
number of consultations per year and the cost per
consultation. Also, enter the time (in minutes) that
each consultation is expected to take.

Once you have entered all the information requested
above, the model will calculate the total cost per
year incurred by telemedicine.

Costs avoided by telemedicine

Medical personnel cost. Enter the cost of medical
staff that would have been incurred in the absence
of telemedicine. This cost may be either for staff
salary or for payment of medical fees to contract
service providers. For each type of consultation
shown, enter the number of consultations per year
that telemedicine replaced and the cost of each
consultation. The cost per consultation includes
both the physician’s cost and the cost of any other
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staff members needed to accompany or assist the
physician.

= [nternal consultations. Enter the cost of medical
consultations for which, in the absence of tele-
medicine, a physician would have provided
medical care within the institution.

= External consultations. Enter the cost of treat-
ments patients would have received at a nearby
medical facility in the absence of telemedicine.

» Medical center consultations. Enter the cost of
treatments patients would have received at a
medical center located a considerable distance
from the institution. Remember that in such
cases, the patient usually remains at the medical
center, perhaps for an extended period of time.

Patient escort and transport cost. Enter the

cost that would have been incurred in escorting
and transporting a patient, either inside or outside
the institution, for medical care. The labor costs
include all institution staff involved in the escort or
transport. The transport costs include all nonlabor
costs that would have been incurred in the escort
or transport. Enter cost data for the internal, exter-
nal, and medical center consultations. Note that
the information to be entered here is the number
of escorts or transports avoided, which is not the
same as the number of medical consultations.

Other telemedicine system uses

If the telemedicine system is to be used for purposes
other than providing medical services, an appropri-
ate credit should be made against the telemedicine
system capital and support cost. Based on the hours
per month of other uses, the model will calculate the
cost per year for the other uses and for the cost sav-
ings to be credited to telemedicine.

Telemedicine costs and benefits

Once you have entered all the information request-
ed above, the model will calculate the costs and
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Figure C—2a. Detailed Cost Estimation Model—Telemedicine Cost-Benefit Summary

COSTS INCURRED BY TELEMEDICINE

CAPITAL COST

LIFE (yr)

TOTAL COST

COST/YEAR

Installation

Telemedicine System

Network/Communications Equipment

Telemedicine Room Fixtures

Training

Total Capital Cost

OPERATING COST

HRS/MO

$/MONTH

COST/YEAR

Telemedicine System Operation

Communications

Maintenance/Support

Total Operating Cost

MEDICAL PERSONNEL COST

MIN/CON (Avg)

CONSULTS/YR

$/CONSULT (Avg)

COST/YEAR

Psychiatry

Dermatology

Orthopedics

Other Medical Cost

Total Medical Personnel Cost

Total Cost Incurred by Telemedicine

COSTS AVOIDED BY TELEMEDICINE

MEDICAL PERSONNEL COST

CONSULTS/YR

$/CONSULT(Avg)

COST/YEAR

Internal Consultations

External Consultations

Medical Center Consultations

Total Medical Personnel Cost

PATIENT ESCORT/TRANSPORT COST

ESCORTS/YR

$/ESCORT

COST/YEAR

Internal Consultation—Escort Labor/Other Cost

External Consultation—Escort Labor/Other Cost

External Consultation—Transport Cost

Medical Center—Escort Labor/Other Cost

Medical Center—Transport Cost

Total Patient Escort/Transport Cost

Total Cost Avoided by Telemedicine

continued . . .
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OTHER TELEMEDICINE SYSTEM USES

TELEMEDICINE SYSTEM USE

HOURS/MONTH

COST/YEAR $ SAVED/YR

Inmate Counseling

Training of Inmates or Staff

Medical Training/Recertification

Arraignment of Inmates

Judicial Proceedings

Attorney-Inmate Conferences

Staff Video Conferences

Other

Total Cost of Other Uses of Telemedicine System

TELEMEDICINE COSTS AND BENEFITS

Total Cost/Year Incurred by Telemedicine

Total Consultations/Year

Total Cost/Year Avoided by Telemedicine

Cost/Consultation

Cost Adjustment for Other System Uses

Cost Savings/Consultation

Total Cost Savings/Year

Cost Savings/Year (After Payback)

Capital Cost Recovery Period

benefits, as well as other information that may be
useful when considering telemedicine acquisition.

Detailed LCost
Estimation Model

The concept for the detailed cost estimation model
is the same as that for the simplified model. The
model is organized with the summary sheet listed
first and the more detailed sheets following, as
shown in figures C-2a through C-2h. Entry of data
proceeds from the last sheet forward. This format
was chosen to allow management to review the
results starting at the top and working toward the
more detailed information.

Telemedicine cost-benefit summary

The Telemedicine Cost-Benefit Summary (figure
C-2a) is identical to that used for the simplified cost
estimation model. However, in this case, all infor-
mation is calculated from data entered on the detail
sheets. Only the hours per month for other uses of

the telemedicine system (as described previously)
need to be entered.

Capital cost

The Capital Costs sheet (figure C-2b) can be used
alone or in conjunction with the Telemedicine
Installation Worksheet (figure C-2g) or the Tele-
medicine Equipment Worksheet (figure C-2h) or
both. If you are using the electronic version, data
entered on either of these worksheets will automati-
cally be transferred to the Capital Costs sheet. The
worksheet calculates the amortization (depreciation)
of all capital assets. Straight-line depreciation is
used; however, if another method is desired, Excel
offers several alternative means of calculating
depreciation.

Telemedicine operating costs

The Telemedicine Operating Costs sheet (figure

C-2c) is used to accumulate all costs to operate and
maintain the telemedicine system, except for the cost
of medical personnel.
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Figure C-2b. Detailed Cost Estimation Model—Capital Costs

LABOR EQUIP/MTRL AMORTIZATION
OTHER | TOTAL

COST CATEGORY HOURS| RATE | COST | COST | SHIP | COST COST LIFE |SALVAGE | COST/YR

INSTALLATION

From Telemed Install Worksheet

Total Installation Cost

TELEMEDICINE SYSTEM

From Telemed Equip Worksheet

Total Telemedicine System Cost

NETWORK/COMM EQUIP

From Telemed Equip Worksheet

Total Network/Comm Eq Cost

TELEMEDICINE ROOM FIXTURES

From Telemed Equip Worksheet

Total TM Room Fixtures Cost

continued . . .
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COST CATEGORY

LABOR

EQUIP/MTRL

HOURS

RATE

COST

COST | SHIP

OTHER
COST

TOTAL
COST

AMORTIZATION

LIFE

SALVAGE | COST/YR

TRAINING

Telemedicine Operation

Telemedicine Maintenance/Support

Medical Training

Develop Training Plan

Total Training Cost

Total of Capital Costs
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Figure C—2c. Detailed Cost Estimation Model—Telemedicine Operating Costs

LABOR EQUIP/MTRL/SUPPLIES
OTHER TOTAL
TM SYSTEM OPERATING COST | HOURS/MO | RATE ($/hr) | COST ($/yr) | COST ($/yr) | SHIP ($/yr) | COST ($/yr) | COST ($/yr)
Personnel
Medical Supplies
Office Supplies
Total System Operating Cost
COST EQUIP/MTRL/SUPPLIES
MINUTES/ Q OTHER TOTAL
COMMUNICATIONS COST ($/Month) ($/Minute) MONTH COST ($/yr) | SHIP ($/yr) | COST ($/yr) | COST ($/yr)
Data/Video Communications
Telephone
Modem
Fax
E-mail/Internet
Pager
Other
Total Communications Cost
continued . . .
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MAINTENANCE/SUPPORT COSTS

LABOR

EQUIP/MTRL/SUPPLIES

HOURS/MO

RATE ($/hr)

COST ($/yr)

COST ($/yr)

SHIP ($/yr)

OTHER
COST ($/yr)

TOTAL
COST ($/yr)

Support Subcontract

Maintenance/Support Labor

Spare Parts

Other Support Equip/Material

Total Maintenance Support Costs

Tota