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Category Source(s) Assumptions 
Population   

2012 Dialysis patient counts by 
ZIP code and modality 

National Patient Prevalence Report, from the ESRD Networks 4 Point in time patient count. Assumed to be the average 
for all months in 2012. 

Patient proportions by Insurance 
category 

2011 USRDS Annual Data Report 1, checked against statistics 
aggregated from 2009 Medicare Renal Cost Reports 5 

Detailed non-Medicare estimates were interpolated 
from 2011 Dialysis Facility Reports 6. 

Utilization   
Average number of annual 
treatments per patient 

2009-2010 Medicare Cost Reports 5,7,8 Used average of 2009-2010 for hemodialysis patients 
only. 

Average Travel Distance to 
Treatment 

Patient by ZIP code data from the ESRD Networks National 
Prevalence Report 4 and facility location data from the Dialysis 
Facility Compare dataset 9. 

Patients were assumed to travel to the nearest dialysis 
facility. 

Mode of Transport: 
Number/percent of annual trips to 
dialysis via ambulance transport 

2009 Medicare ambulance costs per patient per year from the 2011 
USRDS Annual Data Report 1, 2009 Medicare Ambulance Fee 
Schedules 10, and average miles to treatment estimates from this 
study. 

An average cost per trip was calculated for each state, 
urban, rural and super-rural. Cost Per Patient Per Year 
(PPPY) was divided by cost per trip to estimate total 
trips PPPY. 

Estimated proportions of travel via 
Other Modes of Transport 

2002-2003 National Survey of Medicaid Non-emergency 
transportation 11, and other reports and modeling studies found in the 
academic literature. 

Assumptions varied by insurance category, state and 
urban vs rural 

Costs   
Ambulance costs per trip CY 2012 Medicare Ambulance Fee Schedules 12, in combination with 

the travel mile estimates from this study. 
Assumed Basic Life Support (BLS) level of transport. 

Capitation costs for dialysis 
transportation for Medicare 
Advantage patients 

Estimated from the 2012 United States Per Capita Costs (USPCC) 
for dialysis patients 13. 

Assumed capitation costs were equivalent to Fee-for-
Service as % of total. 

Per mile costs for private 
transportation 

Based on 2012 IRS mileage rates 14 Medical rate applied to self-transported miles. Full 
business rate applied to other mileage-based cost 
estimates. 

Costs of other modes of transport Estimated from Medicaid program survey, government reports, rate 
schedules for taxis, buses, and other public transport services and 
published literature on transport costs and models 

Used national averages, split by urban vs rural. 

Transportation cost inflation Based on the Urban Consumer Price Index (CPI-U) for 
Transportation, published by Bureau of Labor Statistics 15. 

Used average of last three years to project forward to 
2014 

Cost burden for each payer 
category 

Estimated from review of plan benefit descriptions for Medicare, 
Medicaid and commercial insurance plans. 

Assumed patients without insurance pay charges. 

 

• The costs of dialysis transportation in the United States (US) are rising rapidly, but have not been 
previously reported on a national level. The high costs of dialysis patient travel can be attributed to 
the frequency of travel and the high-cost means of transport used to meet the travel assistance 
needs of these patients.  

• A large portion of these costs are due to ambulance travel to and from routine dialysis.
– In 2009, Medicare spent $930M on ambulance transports for end-stage renal disease (ESRD) 

patients, a 60% increase over 2005 expenditures (Figure 1).1

– Part B coinsurance was an additional $230M, bringing the total costs of ambulance transport for 
ESRD beneficiaries in 2009 to $1.16B.

• Previous research suggests that dialysis-related ambulance claims often do not meet Medicare 
coverage guidelines, and substantial cost savings could be achieved if medically-appropriate 
transport was covered by Medicare.2,3 

• Besides ambulance costs, there are non-emergency medical transportation (NEMT) costs covered 
by Medicaid, private insurers, patients and other third party providers for transport of dialysis 
patients. These costs are largely unreported.
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INTRODUCTION METHODS (Continued)

• The primary objective of this modeling study was to estimate total US dialysis transportation costs 
from a purchaser’s perspective and to estimate potential cost savings that could be achieved if less 
expensive means of transport were utilized.

OBJECTIVE

Study Design
• We estimated the total annual costs of transportation for US dialysis patients for travel to routine 

dialysis, using an actuarial model. The model links all the cost-determining factors in a causal chain 
from population characteristics (insurance coverage), geography (state, urban vs rural, distance to 
dialysis), transportation type, (ambulance, public transit, etc.) to costs. Per trip travel distance 
estimates were calculated from patient ZIP codes and dialysis facility addresses. The costs of 
ambulance trips were calculated from Medicare’s 2012 Ambulance Fee Schedule. Other cost and 
use estimates were derived from government reports, transportation websites, and peer-reviewed 
literature (Table 1).

METHODS

RESULTS
• Few studies have been published that attempt to look at overall US dialysis transportation costs and 

use across all transport types and all payers. 
– Despite the apparent high costs of dialysis transportation, this cost segment receives very little 

attention relative to its overall impact on ESRD costs.
• If regional or state-level “best practices” were implemented nationally, costs could be cut by one-third 

or more, saving billions of dollars over three years.

Limitations
• Costs and use of transport services were estimated in an actuarial model. Currently, quality data and 

systematic reporting on all dialysis transportation costs are lacking. 
• There are unreported costs, such as data on the number of patient-driven miles. 
• In estimating travel distances exact patient location was not known. Assumptions and modeling 

techniques were required to estimate patient residence and dialysis facility preference.

DISCUSSION

• This study explored the range of probable costs and associated policy issues in dialysis transportation. 
• The costs of dialysis transportation are very sensitive to shifts in the types of transport used. 

Regional variations in costs are high, and substantial cost savings could be achieved by 
implementing regional best practices on a national level. 

• In particular, reducing ambulance transports for dialysis could save over $1 billion a year.
• Study of this growing segment of ESRD costs deserves more attention from policy-makers, 

especially in the current environment of tightening federal, state and local budgets that fund much of 
this care.

CONCLUSIONS

This study was sponsored by Amgen Inc. 
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Cost Savings Scenarios
• The three cost savings scenarios estimated 10% to 44% savings by changing the mix of 

transportation services used (Figure 4).
– Reducing ambulance use from the present 5% of transports to 1% would save $3.2B over three 

years, or 1/3 of total costs.
– Shifting non-ambulance trips to lower cost transport types could save an additional $1B over three 

years.

Analysis
• Outcomes.  Transportation costs, trips and miles were estimated 

nationally, by state/region, urban vs rural, by transport type, and by 
payer. Costs were cumulated over three years 2012–2014.

• Reliability Testing. Comparisons were made between model 
estimates and other cost estimates from the literature on: 1) total 
national costs of dialysis transportation, 2) Medicare payments for 
ambulances, and 3) NEMT costs per trip. In general, the estimates 
from this study were conservative (7% to 12% lower) in comparison 
to other estimates available from the literature. 

• Cost Saving Scenarios. Potential cost savings were calculated for 
three scenarios in which use of higher cost modes of transport was 
shifted to less expensive types of transport. The three scenarios 
tested were:
– Scenario 1: Ambulance utilization is reduced to 1% of trips. 

Calculated the savings that would result if all states had 
ambulance use of 1% of trips and excess ambulance trips were 
proportionally allocated to all other modes except self-transport.

– Scenario 2: Change to a Lower Cost Mix of Non-Ambulance 
Transports. The mix of Ambulettes, Wheelchair vans, Taxis, and 
Public Transit in this scenario was 5%, 25%, 60% and 10%, 
respectively. 

– Scenario 3: Combine Scenarios 1 and 2. Excess ambulance 
use was first shifted proportionally to all other modes except 
self-transport then the mix within commercial NEMT was shifted 
to the proportions in Scenario 2.

• Sensitivity Analysis. A series of one-way sensitivity analyses were 
conducted for the three year (2012–2014) projected costs of dialysis 
transportation. Eight variables were identified that were expected to 
show sensitivity in the results to changes in their values. Model 
results for total (cumulative) costs under these alternate 
assumptions were compared to the baseline result.  

Figure 1: Cumulative Growth Rate in Medicare ESRD Costs 2005–2009 by 
Service Category

Table 2: Estimated National Costs of Dialysis Transportation 2012–2014, by Transport Type ($ Millions)

Table 3: 2012 Costs ($ Millions) and Percent of Costs by Transport Type and Payer

Transport Type 2012 2013 2014
Ambulance $1,448 $1,547 $1,652
Stretcher Van $345 $369 $394
Chair Car $823 $879 $939
Taxi $226 $241 $257
Fixed-Route Public Transport (FRPT) $9 $10 $10
Self-Driven $43 $46 $49
Other Drivers $111 $119 $127
Total $3,005 $3,210 $3,428

Transport Type Medicare Medicaid Private Ins Patient/Other
Ambulance $1,061 73% $169 12% $38 3% $180 12%
Stretcher Van - - $154 44% $26 8% $166 48%
Chair Car - - $397 48% $87 11% $340 41%
Taxi - - $74 33% - - $152 67%
FRPT - - $3 35% - - $6 65%
Self-Driven - - $14 33% - - $28 67%
Other Drivers - - $13 12% - - $98 88%
Total $1,061 35% $823 27% $151 5% $969 32%

Figure 5: Cost Model Sensitivity Analysis – Effects of Changes to Assumptions 
on Key Factors

Figure 3: Percent of Dialysis Transportation Costs by Payer, by ESRD Network

Figure 4: Cost Savings Scenarios

Costs by Transport Type and Payer
• The estimated annual cost of dialysis transportation in the US for 2012 was $3.0B (Table 2).

– Of this cost, nearly half, or $1.45B was for ambulance transportation
– Ambulance services account for 48% of all costs, but only 5% of transports. 
– Patients who drive themselves account for 25% of all trips but only 1% of costs.

• Medicare, which covers most costs of ESRD, pays for only about 1/3 of dialysis transportation costs (Table 3).
– About 1/3 of costs, or nearly $1B annually, are not covered by patients’ primary or secondary insurance.

• Across all payers, 2012 average costs were estimated at over $8,300 PPPY

Wide Geographic Variations in Costs
• Per patient dialysis transportation costs vary widely from state to state, ranging from $3951 PPPY in Utah to $30,516 PPPY in Puerto 

Rico (more than twice as high as the next most costly state).
– Cost variation is driven by ambulance use, which was less than 1% of trips in Utah but 47% of trips in Puerto Rico (Figure 2).

• Payer Mix by ESRD Network Region also shows wide variation, with government payers (Medicare/Medicaid) covering between 46% 
(Florida) and 76% (New Jersey/Puerto Rico) of total transport costs (Figure 3).  Sensitivity Analysis

• The largest effects on the model cost estimates resulted from the assumptions of utilization mix by 
type of transport (Figure 5). 
– The range of results varied from 16% below baseline to 20% above baseline when the use 

patterns of individual US regions were substituted for the overall US average pattern.  
• The average cost per trip for NEMT services, the level of insurer discounts from charges, and the 

average miles driven per trip also showed large effects. 
– Other variables had very small effects by comparison.

Black ambulances represent costs saved under each scenario.

Source: USRDS 2011 Annual Data Report: Atlas of Chronic Kidney Disease and End-Stage Renal Disease in the United States, National Institutes of Health, 
National Institute of Diabetes and Digestive and Kidney Diseases, Bethesda, MD, 2011. Volume 2. Reference Table K.2. Total Medicare payments for ESRD 
beneficiaries in 2009 were: Ambulance: $930M, Outpatient Dialysis and Injectable Drugs: $7.2B, Total ESRD: $25.1B.

Table 1. Summary of Data Sources Used For 
Estimating Transport Costs
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Scenario 1: Reduce Ambulance 
Use to 1% of Trips
Scenario 2: Shift Non-
Ambulance Service Mix to Less 
Expensive Transport Types
Scenario 3: Reduce Ambulance 
Use and Shift other Services to 
Less Costly Mix

–1.2%

–2.0%

–2.1%

–3.5%

0.0%

–1.0%

–9.3%

–16.3%

1.5%

1.3%

2.2%

2.8%

8.8%

7.4%

9.3%

19.7%

–20.0% –15.0% –10.0% –5.0% 0.0% 5.0% 10.0% 15.0% 20.0% 25.0%
Percent Change from Baseline Model Assumptions

$9.6 Billion

Source: Model estimates by state, based on 2012 Medicare Ambulance Fee Schedule and other government and industry reports. Red bars represent outcomes based on minimum plausible values. Blue bars represent outcomes based on maximum plausible values. Numbers in square 
brackets to the right of the labels denote the ranges of values used.

Utilization by Transport Type [West, NE]
(Baseline: U.S. Average)

NEMT Cost Per Trip  [$24.22, $36.34] 
(Baseline: $30.28)
Insurer Discounts [Medicare ,Non-Medicare @ Charges]
(Baseline: Best Estimate of Current Discounts)
Travel Miles (Median Miles/Trip) [4.2, 6.0]
(Baseline: 4.2)
Annual Treatments/Patient [137, 146] 
(Baseline: 142)
Mileage Allowance ($/Mile) [$0.230, $0.555]
(Baseline: $0.388)
Patient Insurance Distribution [Low Medicaid/Uninsured, 
High Medicaid/Uninsured] (Baseline: Current U.S. Average)
Annual Transportation Inflation Rate [5.6%, 8.3%]
(Baseline: 6.8%)

Figure 2: 2012 Dialysis Transportation Costs, Per Patient / Per Year (PPPY) and Percent of Trips by 
Ambulance, by State

Scenario Total Costs 2012–2014 Savings


