Evidence Table 2.  Studies of cost for all study areas Part 1 – Study overview
Source
Technology
Specialty
Quality Score
Country
Study Type
Perspective
Comparisons
Primary Outcome

Johnston, 200077
SM&T
Home Health
<3 of 5
US (CA)
RCT/cost benefit
Provider (infer)
Home health with and without video connection and diagnostic equipment
Costs of care, satisfaction, others

Bergmo, 1997119
CIT
Otolaryngology
<4 of 6
Norway
Cost minimization
Societal (patient and healthcare system)
Teleconsult, specialist visit, referral
Image quality and costs

Burgiss, 1997120
CIT
Dermatology
1 of 5
US (TN)
Program cost analysis
Provider (infer)
Pre/post teledermatology
Cost of care

Loane, 199961, 121
CIT
Dermatology
0 of 5
Ireland
RCT
None
Teledermatology consult vs. office consult
Various resource units

Loane, 200062
CIT, S&F
Dermatology
<2 of 5
Ireland
RCT/cost-benefit
Society (infer)
Teledermatology consult vs. office consult
Societal costs

Wootton, 2000109
CIT
Dermatology
4 of 5
Ireland
RCT/cost-benefit
Society
Teledermatology consult vs. office consult
Societal costs

Doze, 1999116
CIT
Psychiatry
<2 of 6
Canada (Alberta)
Program cost analysis
Provider (infer)
Description of pilot study
Operational cost

Doolittle, 1997122
CIT
Oncology
1 of 5
US (KA)
Program cost analysis
Provider (infer)
Telemedicine, specialist fly-in, referral
Costs/pt

Evidence Table 2.  Studies of cost for all study areas Part 1 – Study overview (continued)
Source
Technology
Specialty
Quality Score
Country
Study Type
Perspective
Comparisons
Primary Outcome

Mahmud, 199572
SM&T
General medicine
0 of 6
US (MN)
Descriptive
None
Anecdotal
Various

Stoeger, 1996124
CIT
Radiology
<3 of 5
Austria
Program cost analysis
Provider (infer)
Teleradiology, by car, patient transfer
Cost of care

Darkins, 1996139
CIT
Emergency med
<1 of 5
Ireland
Pre/post comparison
Case series
Pre/post urgent care
Referral rates

Maass, 1999126
CIT
Neuro-radiology
<2 of 5
Finland
Averted costs
Provider (infer)
Description of teleconsult transport costs averted
Averted transport costs

Eljamel, 1992103
CIT
Radiolology
<2 of 5
Ireland
Case series
Provider (infer)
More appropriate transport with teleconsult
Image consult "outcomes"

Bailes, 1997101
CIT
Neurosurgery
<2 of 5
US (PA)
Program cost analysis
Provider (infer)
Teleconsult with neurosurgeon, implied transport 
Cost of care

Armstrong, 1997127
CIT
Radiology
<1 of 6
UK (Scotland)
Case series
Case series
Descriptive only
"Quality score"

Zelickson, 199750
S&F
Dermatology
<2 of 5
US (MN)
Program cost analysis
Provider (infer)
Teledermatology vs consult (office or nursing home)
Diagnostic and treatment plan agreement, cost

Evidence Table 2.  Studies of cost for all study areas Part 1 – Study overview (continued)
Source
Technology
Specialty
Quality Score
Country
Study Type
Perspective
Comparisons
Primary Outcome

Halvorsen, 1996140
S&F
Radiology
4 of 5
Norway
Cost minimization
Societal (limited)
Teleradiology, outpost, referral
Total costs

Reid, 199866
S&F
Radiology & dermatology
0 of 5
Canada (Nova Scotia)
Descriptive
Provider (infer)
Teledermatology and teleradiology
Satisfaction (dermatology) and agreement (radiology)

Friedman, 199676
SM&T
Hypertension monitoring
<3 of 5
US (MA)
RCT 
Provider (infer)
Telecommunications monitoring vs. usual care
Mm DBP and compliance

Cameron, 1998123
CIT
General 
<3 of 6
US (WV)
Simulation model
Society (infer)
Video teleconsult vs. usual care
Cost of care

Evidence Table 2.  Part 2 – Cost analysis details

Source
Cost Data Sources
Cost Accounting Sources Included
Cost Unit
Discount Rate 

(base case)
Results
Sensitivity Analyses
Capability
Generalizability

Johnston, 200077
Administrative data? (costs)
Equipment, communication, personnel, travel
US $
NA
Total costs similar to two arms
None
Can expand
Unclear

Bergmo, 1997119
National rates (costs)
Equipment, communication, personnel, travel
Norwegian Kr
5%
Depends on patient volume
Only 1 parameter 
Unclear
Improves GP

Burgiss, 1997120
Medical records (costs/charges)
NA 

(charges only)
US $
None
Costs: teledermatology<pre-teledermatology
Only follow-up visit
Unclear
Likely

Loane, 199961, 121
None
NA (patient time and travel only)
NA
NA
Costs: teledermatology less time for patients more for staff
None
Unclear
Unclear

Loane, 200062
Patient forms/average cost accounting
NA (no cost details provided)
NA
NA
Real time - effective/expensive, S&F ineffective
Real time cost differences may be reduced
Can expand
Likely

Wootton, 2000109
Patient forms/average cost accounting
Equipment, communication,

personnel, travel
NA
NA
Teledermatology more costly, but other factors may reduce
Cost differences may be reduced


Can expand
Likely

Evidence Table 2.  Part 2 – Cost analysis details (continued)

Source
Cost Data Sources
Cost Accounting Sources Included
Cost Unit
Discount Rate 

(base case)
Results
Sensitivity Analyses
Capability
Generalizability

Doze, 1999116
Pilot study administrative data (costs)
Equipment, communication, personnel, travel
Canadian $
NA
Costs similar to visiting psychiatrist
None
Yes
Likely

Doolittle, 1997122
Equipment and staff (costs)
Equipment, maintenance, communication, personnel, office space
US $
NA
Costs: referral<telemedicine<fly-in specialist
None
Undemonstrated
Limited

Mahmud, 199572
Equipment and visit (charges)
NA (charges only)
US $
none
Lower cost of video visit than home health visit
None
Unclear
Especially for patients who see MD often

Stoeger, 1996124
121 teleradiology consults 

(costs)
Communication
German 

Deutsch marks


NA
Teleradiology faster at higher cost than courier
Costs only 
Unclear
Likely

Darkins, 1996139
Equipment and staff (costs)
Equipment, communication, personnel
British pounds
NA
Rarely used, adequate
None
Can expand
Likely

Maass, 1999126
Patient records (costs/charges)
NA (transport and specialist charges only)
Finland, 


NA
Transport costs averted of 42,100 ECU
None
Unclear
Unclear

Eljamel, 1992103
Unspecified
NA (only total cost savings)
British pounds
NA
Teleconsult improves appropriate transport
None
Likely can expand
Likely

Evidence Table 2.  Part 2 – Cost analysis details (continued)

Source
Cost Data Sources
Cost Accounting Sources Included
Cost Unit
Discount Rate 

(base case)
Results
Sensitivity Analyses
Capability
Generalizability

Bailes, 1997101
Local data (charges)
NA (room and transport charges)
US $
NA
Neurosurgery teleconsult saved over transport all
None
Unclear
Likely

Armstrong, 1997127
Unspecified
NA (only total cost savings)
British pounds
NA
Image quality adequate to excellent
None
Can expand
Likely

Zelickson, 199750
30 sample cases

(costs/charges)
Equipment, personnel, travel
US $
NA
Reasonable accuracy, lower costs
None
Unclear
Likely

Halvorsen, 1996140
Medical records (costs)
Equipment, communication, personnel, travel, office space
British pounds
NA
Costs: outpost<referral<telemedicine
Costs only 
Undemonstrated
Limited

Reid, 199866
Only summary cost (costs)
Equipment, communication, personnel
Canadian $
NA
Cost description for teledermatology; no data for teleradiology
None
Unclear
Unclear

Friedman, 199676
Expected operating costs (costs)
Equipment, maintenance, communication, personnel, office space
US $
NA
Cost per %-compliance and per mm-DBP are low
None
Unclear
Likely

Cameron, 1998123
National data, expert opinion, local data (costs/charges)
NA (charges only)
US $
None
Given adequate patient volume, telemedicine application will save costs
Only breakeven calculation
Unclear
Unclear

Evidence Table 2.  Part 3 – Quality criteria
Source
Perspective Stated
Program Benefit Described
Intervention Costs Included
Morbidity/SE Costs Included
Averted Costs Included
Induced Costs Included
Costs/ Benefits Discounted
Sensitivity Analyses
C/E Ratio Estimated

Johnston, 200077
N (provider)
Y
Y
Y
Y
Y
NA
N
N

Bergmo, 1997119
Y (societal?)
Y (transport)
Y
N
Y (only referral)
N
NA
Y (limited)
N

Burgiss, 1997120
N
N
Y
N
N
N
NA
N
NA

Loane, 199961
N (societal)
N
N
N
N
N
NA
N
N

Loane, 200062, 121
N (societal)
Y
N
N
N
N
NA
Y
N

Wootton, 2000109
N (societal)
Y
Y
N
Y
Y
NA
Y
N

Doze, 1999116
N (provider)
Anecdotal
Y
N
Y (transport only)
N
N
N
N

Doolittle, 1997122
N
N
Y
N
N
N
NA
N
N

Mahmud, 199572
N
N
N
N
N
N
N
N
N

Stoeger, 1996124
N (provider)
Y (transport)
Y
N
N
N
NA
Y (cost only)
N

Darkins, 1996139
N
N
Y 

(remote only)
N
N
N
NA
N
N

Maass, 1999126
N (provider)
Y (transport)
N
N
Y (transport)
N
NA
N
N

Eljamel, 1992103
N
Y
N
N
Y (transport only)
N
NA
None
N

Bailes, 1997101
N (provider)
Y (transport)
Y
N
Y (transport only)
N
NA
N
N

Armstrong, 1997127
N
N
N
N
Y (transport only)
N
N
N
N

Zelickson, 199750
N (provider)
Y (dx and rx agreement)
Y
N
N
N
NA
N
N

Evidence Table 2.  Part 3 – Quality criteria (continued)
Source
Perspective Stated
Program Benefit Described
Intervention Costs Included
Morbidity/SE Costs Included
Averted Costs Included
Induced Costs Included
Costs/Benefits Discounted
Sensitivity Analyses
C/E Ratio Estimated

Halvorsen, 1996140
Y (societal)
Y (assumed =)
Y
N
Y (travel only)
N
NA
Y (cost only)
N

Reid, 199866
N (provider)
N
N
N
N
N
NA
N
N

Friedman, 199676
N (provider)
Y (mm-DBP / compliance)
Y
N
N
N
NA
N
Y

Cameron, 1998123
N (societal)
Y (transport)
Y (model)
N
Y (transport and hospital charge)
N
N
N (breakeven only)
N



Evidence Table 2.  Part 4 – Satisfaction and comments
Source
Satisfaction
Comments





Johnston, 200077
Y
Higher home health care costs, lower inpatient, outpatient and total care costs (last category not aggregated by authors); home health and non-inpatient costs $63 per patient lower for intervention arm, total costs (with inpatient) $916 lower for intervention arm; abstract indicates indirect costs also considered but not reported, no information on time on study, cost effectiveness (as life year or even hospital days) may show intervention is cost-effective.

Burgiss, 1997120
NA
Average duration & cost lower using teledermatology service, used charges not costs, little cost breakdown, no standard deviations, outcomes not studied, inaccurate diagnosis not studied

Loane, 199961, 121
NA
Very poor, what happened after initial visit unclear, follow-up visits should be included and attributed to group initially assigned (not as-treated), no costs assigned only units of resource utilization, lack of separation of follow-up from initial visits, potential response rate bias (much lower in teledermatology group)

Loane, 200062
NA
Very poor, what happened after initial visit unclear, follow-up visits should be included and attributed to group initially assigned (not as-treated), no costs assigned only units of resource utilization, lack of separation of follow-up from initial visits, potential response rate bias (much lower in teledermatology group)

Wootton, 2000109
NA
Very poor, what happened after initial visit unclear, follow-up visits should be included and attributed to group initially assigned (not as-treated), no costs assigned only units of resource utilization, lack of separation of follow-up from initial visits, potential response rate bias (much lower in teledermatology group)

Doze, 1999116
Y (extensive)
Limited by phone access problems, breakeven analysis of number of visits and cost compared to visiting psychiatrist, ignored costs (as implementation and training), other potential benefits outlined, high satisfaction by pts, providers, etc.; no patient outcomes, no sensitivity analysis (even for phone costs which are variable).

Doolittle, 1997122
NA
Potential bias-who received which service, no outcomes, poorly itemized costs

Mahmud, 199572
Anecdotal
Author from manufacturer (?), pilot study, only anecdotal evidence, no cost of intervention, no outcomes, no comparisons, took less time, cost per month ~$350 for unit alone plus nurse's time

Stoeger, 1997124
NA
Technical staff costs assumed equal (unlikely if this is only reason for technical staff), no patient outcomes, imputed costs of by-courier and transport-patient options

Darkins, 1996139
NA
Total referrals down (12%=>3.8%) but only .5% used telemed, no outcomes (only referrals),no data on those w/out telemed post, nurses learn

Maass, 1999126
NA
Described transport costs for patients with teleconsult, no telemedicine set-up costs reported, actual patient data, 12 of 16 patients transported required immediate surgery, no other patient outcomes (length of stay, discharge status or total costs) reported although likely available in records.

Evidence Table 2.  Part 4 – Satisfaction and comments (continued)
Source
Satisfaction
Comments

Eljamel, 1992103
NA
No cost detail, all likely hematomas transferred (if fit for transport) so data discusses only non-hematomas, retrospective pre-post comparison should have been possible, only transport costs compared to teleradiology costs

Bailes, 1997101
NA
Savings over transport all, comparison group only mentioned (no sample size, etc.) so assume all transport w/out neurosurgical teleencounter no patient outcomes (modeled estimated length of stay and total charges)

Armstrong, 1997127
"Good"
Only 1 cost described, cost of system not given, other costs ignored, no outcomes, only 3% of patients used telepresence

Zelickson, 199750
Y (23% of sample)
Diagnosis and treatment agreement reasonable, 5 incorrect diagnoses and 4 incorrect treatment plans, no outcome data (as adverse events), unknown if onsite consults ever wrong, serious statistical flaw as 2 or 3 reviews of same case treated as independent, teledermatology only hypothetical based on images 

Halvorsen, 1996140
NA
Sensitive to leisure time value, patient time needs valuation, potential only, no actual telemedicine service (only what if), reviewed medical records to see which patients could have used telemedicine.

Reid, 199866
Y (teledermatology only)
No detailed cost analyses (only one summary measure for teledermatology)

Friedman, 199676
Y
Relatively low cost per mm-DBP and % compliance changes, no comparisons of cost-effectiveness to other hypertension inventions, no patient outcomes, can limit service to non-adherent patients to gain most of cost-effectiveness

Cameron, 1998123
NA
Simulation study used as example of simulation approach, assumed only averted costs are patient transfers, patient travel and family productivity (ignores other costs of episode of care), no reliable estimates of change in access to care, cite data that average cost of stay (across all diagnoses) at remote hospital is about 74% of cost of stay at central hospital (ignores outcomes; is case-mix adjusted at DRG level only), simulation approach needed as no telemedicine applications operating at full capacity/steady state (suggests technology too immature?)
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