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Introduction
“Telemedicine” is defined as using electronic communications to exchange medical information from one site to another.
By taking advantage of this technology, rural residents can
greatly increase the spectrum of healthcare services available to them. Studies have shown that the presence of a
telemedicine center can increase the perception of healthcare
in rural communities (Nesbitt, 2005). However, the benefits
of such a center to rural individuals and communities include
much more than simply improved health services. The local
economy is also enhanced via the addition of telemedicine
capability. This fact sheet provides a methodology that allows
rural areas to estimate the economic impact of telemedicine
on their community.

Forms and Benefits of Telemedicine
Telemedicine generally involves the interaction of a patient and a local provider in one location (usually rural) and
some type of physician in another location (usually urban).
Telemedicine services are comprised of two basic types of
technology. One, called store-and-forward, digitally captures

and stores the image, and then forwards it to a remotely-located
physician for analysis and diagnosis. The most common use
of this technology is in teleradiology (Figure 1), where digital
X-rays are read by radiologists in remote locations. The Xrays are often created by using a specialized scanner known
as a digitizer.
The other common technology is known as real-time,
meaning that the patient and physician are interacting at
the same time. This two-way interactive television (IATV)
method uses screens set up in different locations connected
with a high-speed telecommunications line. This creates the
impression of a face-to-face interaction between provider
and patient. A third party assists in these real-time visits
to operate the equipment, and make notes of any special
instructions or prescriptions given by the physician. One of
the most common telemedicine procedures using real-time
technology is telepsychiatry (Figure 2). Rural hospitals often
use a combination of store-and-forward and real-time technologies to optimize the care they provide.

Telemedicine Applications
Telemedicine can deliver many different types of services.
These include (but are not limited to): radiology, psychiatry,
dermatology, home health, pathology, internal medicine,
cardiology, pediatrics, obstetrics and gynecology, oncology
and neurology. Two of the most common applications of telemedicine in rural areas are teleradiology and telepsychiatry.

Figure 1. Teleradiology Equipment Example.
Digitizer (left) and resulting electronic image (right) – Jefferson County Hospital, Waurika, Oklahoma.
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Figure 2. Telepsychiatry Equipment Example.
Interactive TV and camera (left) and screen shot of remote psychiatrist office (right) – Jefferson County Hospital,
Waurika, Oklahoma

Benefits of Telemedicine
Rural hospitals can potentially benefit from telemedicine
by increasing the number of services, offering a quicker turnaround time for tests and consultations, and having a means
to educate and inform primary care physicians and other
providers. This study identifies (and quantifies) four distinct
benefits of telemedicine use in a rural community:
• Hospital cost savings from outsourcing;
• Patient savings on travel time and expense;
• Patient savings from fewer missed hours of work; and
• Dollars captured in local economies from using local
health services, i.e. labs and pharmacies.
Discussion of these benefits follows.

Methodology and Data for Estimating Impact of
Telemedicine in a Rural Community
The methodology outlined below seeks to estimate the
community-level economic impact that telemedicine has in a
rural area. Data to support the study come from Oklahoma
State University’s Telemedicine Network. Figure 3 shows the
22 current network sites and the 13 additional sites that are
interested in becoming part of the network in the future.
The methodology was developed from data provided
by five rural hospitals that are part of this network. Table 1
gives an overview of sample communities and telemedicine
activity.

Figure 3. Oklahoma State University Telemedicine Network, June 2007.
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Table 1. Telemedicine Data from five Rural Hospitals –
Annual Encounters.
Annual Encounters

Location
Bristow
Hugo
Idabel
Poteau
Waurika

Number Community
of Beds Population
30
34
111
84
25

Radiology

4,325
6,600
5,536
9,600
6,952		
7,939
27,600
1,988
1,740

Psychiatry

1,500
96

Source: Community Population from U.S. Census Bureau; 2000 Census;
discussions with hospital personnel.

Hospital cost savings from outsourcing specialty
physician services: Because specialists such as radiologists
and psychiatrists command large salaries that rural hospitals
struggle to pay, outsourcing these procedures via telemedicine
offers a cost-saving alternative. Table 2 illustrates the potential
annual savings by comparing specialists’ salaries to payments
for telemedicine encounters. The rates per encounter represent
averages paid by the hospitals in the study, as actual rates
will vary significantly by hospital.
Patient savings on travel time and expenses: A large
benefit of telemedicine is its ability to enhance the turnaround

time for results to reach the patients. Because travel time and
expenses are reduced, services are provided quicker and the
results are obtained in a more timely fashion. When considering
the community as a whole, transportation savings can amount
to a significant quantity of money. Table 3 presents travel
cost savings estimates for four teleradiology sites and two
telepsychiatry sites in Oklahoma. Only five percent of all radiology encounters are used, as historically this percentage has
required the immediate assistance allowed by telemedicine.
If these patients had arrived at a facility without telemedicine,
they would have been sent on to the nearest location due to
the severity of their injury. The other 95 percent would simply
get X-rays and wait for the radiologist to come and read them
later in the week, and therefore do not qualify for savings in
this category. Since the rural hospitals we met with did not
have a rotating psychiatrist, 100 percent of telepsychiatry visits
can be used to estimate the transportation cost savings from
telemedicine.
Patient savings from fewer missed hours of work:
When rural patients travel for health services, they are absent
from work. Potentially, work income can be lost during that
time. The methodology for estimating missed work income is
similar to that for travel cost savings, but instead of driving
distance and cost per mile, total driving time and average
hourly wages are used. Table 4 presents the nearest substitute
location and distance from that site in miles, and estimates the
total savings based on these factors and an hourly wage.

Table 2. Hospital Cost Savings by Outsourcing Specialty Physician Services.
		
Before Telemedicine
After Telemedicine
		
				
Hospital
Annual
Rate per
Hospital
Annual
Hospital
Job
Salary
% FTE Pays:
Encounters Encounter Pays:
Savings:
				 					
A
Radiologist
$202,000 0.4
$80,800
2,760
$10
$27,600
$64,800
Psychiatrist
$130,000 0.2
$26,000
120
$120
$14,400
				 					
B
Radiologist
$202,000 1.0
$202,000
6,000
$10
$60,000
$150,800
Psychiatrist
$130,000 0.4
$52,000
360
$120
$43,200
Source:  Salaries from Management Group Medical Association; Rates per encounter are averages for five rural hospitals.
Note: FTE stands for full-time equivalent. 0.4 FTE is equal to 2 days per week.

Table 3. Patient Travel Expense Savings Due to Telemedicine.
					
				
Mileage
		
One Way
Total
cost
Site
Nearest Site
Miles
Travel Miles
per trip

Total
Number of
Encounters
per Year

% Needing
Service

Total Annual
Cost Savings

Radiology							
Bristow
Sapulpa, OK
30
60
$29.10
6,600
5%
$9,603
Hugo
Durant, OK
53
106
$51.41
9,600
5%
$24,677
Poteau
Ft. Smith, AR
31
62
$30.07
27,600
5%
$41,497
Waurika
Red River, TX
54
108
$52.38
1,740
5%
$4,557
								
Psychiatry							
Idabel
McAlester, OK
116
232
$112.52
1,500
100%
$168,780
Waurika
Lawton, OK
60
120	 $58.20
96
100%
$5,587
Source:  Google Maps®; Mileage cost estimated using IRS mileage rate for 2007 of $0.485/mi.; Percentage estimates from radiology personnel at five rural hospitals.
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Table 4. Missed Work Income Savings Due to Telemedicine.
				
Travel
Average
Nearest
Total
Time Saved
Site
Hourly Wage
Site
Travel Miles (minutes)

Cost
per trip

Number of % Needing
Trips per year Service

Total
Savings

Radiology						
Bristow
$13.85
Sapulpa, OK
60
62
$14.31
6,600
5%
$4,723
Hugo
$10.56
Durant, OK
106
122
$21.47
9,600
5%
$10,307
Poteau
$11.30
Ft. Smith, AR
62
94
$17.70
27,600
5%
$24,431
Waurika
$10.13
Red River, TX
108
142
$23.97
1,740
5%
$2,086
								
Psychiatry										
Idabel
Waurika

$13.41
$10.13

McAlester, OK
Lawton, OK

232
120

230
144

$51.41
$24.31

1,500
96

100%
100%

$77,108
$2,334

Source: 2005 Bureau of Economic Analysis wages by county, Google Maps ®, Percentage estimates from radiology personnel at five rural hospitals.

More dollars are captured in local economy from using
local health services: Eilrich, Doeksen, and St. Clair (2007)
indicate that the location of a patient’s initial screening primarily
determines where they have their laboratory or pharmacy work
performed. Because a telemedicine patient does not leave
the area to receive their original diagnosis, resulting follow-up
work is much more likely to end up at the local pharmacy or
lab. Table 5 presents typical follow-up procedures and medication prescriptions resulting from psychiatric and radiology
visits based on discussions with site physicians. Along with
listing typical follow-up measures, physicians estimated the
percentage of patients requiring these follow-ups. Low- and
high-cost estimates for the follow-up procedures and prescriptions were gathered based on publicly available price lists.
Also note that this information has been annualized by assuming a number of yearly encounters (84 psychiatric visits and
2,400 teleradiology reads), which will vary by hospital. One

inherent assumption is that no additional work would have
been performed locally in the absence of telemedicine.
The impacts discussed above will vary based on the
community where telemedicine is employed. In particular,
the number of encounters, distance to the nearest substitute
location, and average wage rate will be different. Each category is applied to five distinct rural hospitals in Table 6, which
summarizes the impacts discussed above and illustrates the
importance of community differences. Pharmacy and lab totals
used here are the low-end estimates, thus actual impacts
could be significantly larger than those shown in Table 6.
In general, each community recognizes at least $145,000
per year in savings or other economic opportunities generated
by adopting telemedicine. Clearly, the addition of telemedicine
services to a rural hospital not only improves the medical
services offered, but boosts the local economy as well.

Table 5. Local Lab/Pharmacy Work Due to Telemedicine.
				
Number of		
Yearly
% of Patients
Telepsychiatry
Encounters
Using
Adderall
84
50%
Xanax
84
20%
				
Number of		
Yearly
% of Patients
Teleradiology
Encounters
Using

Monthly cost		
per prescription		
Low

Annual Cost
(assuming 3 months)

High	 Low

High

$85
$350
$10,710
$44,100
$60
$300
$3,024
$15,120
			
		
Test cost		
Annual Costs
Low

High	 Low

High

Blood Work
2,400
10%
$100
$1,200
$24,000
$288,000
MRI
2,400
2%
$400
$4,000
$19,200
$192,000
CT Scan
2,400
5%
$400
$2,000
$48,000
$240,000
Biopsy
2,400
2%
$300
$1,200
$14,400
$57,600
								
				
Monthly Cost 			
		
Low				
High			
 	 Pain Medicine 2,400
30%
$50
$300	 $36,000
$216,000
Source:  Discussions with radiology / psychiatry personnel at five rural hospitals; Medical Discounts International.
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Table 6. Summary of Telemedicine Economic Impacts.
			

Annual Encounters

Annual Cost Savings

 	

Number Community TeleTelePersonnel
Missed
Travel		
of Beds Population radiology psychiatry
Costs
Work
Time
Pharmacy/Lab
									
Bristow
30
4,325
6,600		
$41,000
$4,723
$9,603
$389,400
Hugo
34
5,536
9,600		
$146,400
$10,307
$24,677
$566,400
Idabel
111
6,952		
1,500
$80,000
$77,108
$168,780
$63,750
Poteau
84
7,939
27,600		
$128,000
$24,431
$41,497
$1,628,400
Waurika
25
1,988
1,740
96
$24,480
$4,420
$10,144
$106,740

ANNUAL
TOTALS
$444,726
$747,783
$389,638
$1,822,327
$145,784

Source:  Community Population from U.S. Census Bureau, 2000 Census; cost savings methodology as outlined above.

Other Issues

Acceptance by Medical Community and Patients

Funding for Equipment
Grants have been a significant source of start-up funding
for telemedicine equipment in Oklahoma since the formation of
the Oklahoma Telemedicine Network in 1993. Grant sources
for Oklahoma telemedicine programs include the United
States Department of Agriculture’s (USDA) Distance Learning
and Telemedicine Program, the United States Department of
Health and Human Services, and the Health Resources and
Service Administration’s (HRSA) Office for the Advancement
of Telehealth.
Table 7 summarizes some of the major equipment costs
of teleradiology or telepsychiatry at the hospital level.
Table 7. Telemedicine Equipment Costs.
		
Type of
Telemedicine
Equipment Needed
Equipment Cost
		
Teleradiology
Digitizer
$7,000-$30,000
e-Film Software
$5,000-$10,000
Standard PC
$1,500
OneNet Connection
$200-$500/month
		
Telepsychiatry Polycom
Videoconferencing
$16,000
OneNet Connection
$200-$500/month
 	 	 
Source: Vendor quotes, discussion with hospital personnel.

Reimbursement Issues
Reimbursement for telemedicine remains an issue for both
public (Medicare/Medicaid) and private payers.  There is some
good news for hospitals, as the Consolidated Appropriations Act
of 2001 included language that permits Medicare to reimburse
teleradiology in rural “originating sites” (including hospitals).
Additionally, Medicare provides reimbursement for remote
face-to-face, patient interactive services such as telepsychiatry
as of 2006. Medicaid, however, is a different story – only 27
states have enacted provisions that allow for reimbursement
of telemedicine through the Medicaid program, and only 12
of those reimburse for psychiatric programs. Although private
payer programs are slowly increasing in number, Oklahoma
is one of five current states with laws in place mandating
reimbursement for telemedicine procedures.

Studies conducted by Gustke et al. (2000) and Nesbitt et
al. (2005) indicate a growing acceptance among the users of
telemedicine and also found that telemedicine could be used
as a tool for recruitment and retention of health professionals
in rural areas.

Summary and Conclusions
Telemedicine can serve rural communities in a number
of ways. These include:
• Expanding the services available;
• Enhancing choices of specialists;
• Improving the marketability of rural hospitals; and
• Capturing more healthcare dollars in the local economy.
The actual economic impact of telemedicine for a particular
rural area will vary greatly depending on the type and quantity
of the encounters, the distance to alternative providers, average county incomes and the percentages of patients using
the services. The methodology outlined in this fact sheet can
provide an estimate of how important an existing telemedicine center is to a rural community, or can be used as a tool
to determine whether or not a hospital should implement a
telemedicine system in their community.
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The Oklahoma Cooperative Extension Service
Bringing the University to You!
The Cooperative Extension Service is the largest,
most successful informal educational organization
in the world. It is a nationwide system funded and
guided by a partnership of federal, state, and local
governments that delivers information to help people
help themselves through the land-grant university
system.
Extension carries out programs in the broad categories of agriculture, natural resources and environment; family and consumer sciences; 4-H and other
youth; and community resource development. Extension staff members live and work among the people
they serve to help stimulate and educate Americans
to plan ahead and cope with their problems.
Some characteristics of the Cooperative Extension
system are:
•

•

•

The federal, state, and local governments
cooperatively share in its financial support and
program direction.
It is administered by the land-grant university as
designated by the state legislature through an
Extension director.
Extension programs are nonpolitical, objective,
and research-based information.

•

It provides practical, problem-oriented education
for people of all ages. It is designated to take
the knowledge of the university to those persons
who do not or cannot participate in the formal
classroom instruction of the university.

•

It utilizes research from university, government,
and other sources to help people make their own
decisions.

•

More than a million volunteers help multiply the
impact of the Extension professional staff.

•

It dispenses no funds to the public.

•

It is not a regulatory agency, but it does inform
people of regulations and of their options in
meeting them.

•

Local programs are developed and carried out in
full recognition of national problems and goals.

•

The Extension staff educates people through
personal contacts, meetings, demonstrations,
and the mass media.

•

Extension has the built-in flexibility to adjust its
programs and subject matter to meet new needs.
Activities shift from year to year as citizen groups
and Extension workers close to the problems
advise changes.
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