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Medicare Spending by State: The Border-Crossing Adjustment

Jov Basu, Helen C. Lazenby, and Katharine R. Levit

As the first step in a pioneering effort by
the Health Care Financing Administration
(HCFA) to measure interstate border cross-
ing for services used by both Medicare and
non-Medicare beneficiaries, the authors
study the spending behavior of Medicare
beneficiaries for 10 Medicare-covered serv-
ices. Based on interstate flow-ofexpenditure
data developed for calendar year 1991, the
authors analyze the spending patterns of
State residents by studying the inflow and
outflow rates and the net flow ratios of expen-
ditures incurred by Medicare patients. The
report also provides per capita expenditure
estimates with residence-based adjustments
and evaluates the impact of the
border-crossing adjustment for individual
services and States.

INTRODUCTION

Within HCFA’s Office of the Actuary, the
Office of National Health Statistics (ONHS)
is charged with the responsibility for main-
taining the National Health Accounts
(NHA). These accounts form the structure
for maintaining health care expenditure
information for the United States.

In response to a request by the 1993
President’s Task Force on Health Care
Reform for estimates of health care spend-
ing by States, ONHS initiated a project to
update estimates of State-specific health
spending to current periods. The purpose
behind this effort was twofold: to create
an analytical tool that could be used to
identify differences among States in pat-
The authors are with the HCFA Office of the Actuary, The opin-

ions expressed are those of the authors and do not necessarily
reflect those of HCFA,

terns and levels of spending, and to create
statistics that could be useful in address-
ing global budgeting issues for health
care reform.

As a first step in this process, ONHS
created State estimates of personal health
care spending, where “State” represents
the location of the provider of service
(Levit et al., 1995). In other words, these
estimates show the amount of revenues
received by providers of a State, regard-
less of the residency of the patients using
the services. This provider-State definition
is driven by data available for estimating
purposes that is usually collected from
providers based on their location. The
provider-based estimates are useful for
measuring demand for health care in the
State; however, they fail to address one
important issue: How do health care costs
per person vary from State to State?
Because State spending estimates based
on location of provider do not accurately
represent spending by persons residing in
that State, calculating per capita spending
estimates using expenditures by State of
provider along with resident population
will produce inaccurate results.

To address this issue, ONHS is refining
the State estimates so that they reflect
health care expenditures made by the pop-
ulation of a State rather than revenues
received by the State’s providers. This task
involves adjusting expenditures from
provider location to beneficiary residence.
The adjustment process requires the cre-
ation of complete interstate flow matrices
that track service-specific expenditures
incurred by Medicare beneficiaries of each
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State in every other State. Medicare inter-
state flow matrices are also intended to
serve as the building blocks for estimating
border-crossing patterns and expenditures
per capita for non-Medicare beneficiaries
residing in a State. Although spending for
Medicare services by residence State is
avaitable, similar data for the non-Medicare
population is not. Thus, Medicare flows
will provide a basis for calculating non-
Medicare flows, the work on which has
already started.

The data adjusted for border crossing
are expected to greatly enhance the use-
fulness of State estimates by providing
States with tools to evaluate and assess
the spending patterns of their residents
for health care as a whole and by type of
service. Despite the waning of the com-
prehensive national health care reform
effort and the accompanying need to
address global budgeting issues, per capi-
ta spending estimates by location of bene-
ficiary residence provide a data base use-
ful for interstate comparisons of health
spending. These estimates are also useful
for evaluating the effectiveness of individ-
ual State health reform initiatives by pro-
viding information on expenditures
incurred by the residents for different
services, spending growth over time, and
the impact of policy changes on spending
patterns. The adjustment for border
crossing is especially important because
studies indicate that patients traveling
long distances use more resources and
incur higher hospital charges than do
local patients (Welch, Larson, and Welch,
1993). Thus, per capita expenditure will
be grossly overstated for a State that is a
major net exporter of services if the high-
cost out-of-State cases are not excluded.!
For example, per capita Medicare spend-
ing for the District of Columbia would be
morter of services provides more services to outof

State residents than the corresponding services its residents
receive out of State.

43 percent higher, had no border-crossing
adjustment been done.

Border crossing is a much-discussed
subject area and is a part of the broader
research on health service markets and
identification of health service areas.
Literature regarding the distance between
patients and providers and the impact of
distance on health care utilization can be
traced back many years (Kleinman and
Makuc, 1983; Shannon, Bashshur, and
Metzner, 1969). Prior research on border
crossing often used a health service area
as the unit of analysis, defined either by
geographic boundaries or by market
shares of providers (Garnick et al., 1988;
Morrisey, Sloan, and Valvona, 1988). Only
a few of these studies focused on inter-
state border crossing (Buczko, 1992;
Holahan and Zuckerman, 1993; U.S.
General Accounting Office, 1992; Miller
and Welch, 1992). Many of the previous
studies analyzed travel patterns of
patients using the utilization data of bene-
ficiaries and primarily focused on inpa-
tient hospital care (Hogan, 1988;
Bronstein and Morrisey, 1990; Buczko,
1992; McGuirk and Porell, 1984), physi-
cian services (Holahan and Zuckerman,
1993), and ambulatory care (Kleinman
and Makuc, 1983; Makuc, Kleinman, and
Pierre, 1985).

This article presents the results of a
pioneering effort by HCFA to measure
interstate border crossing for each of 10
individual types of services used by
Medicare beneficiaries by analyzing the
expenditure data at the beneficiary level.
The study’s findings are based on the data
base created as a result of this effort,
which is the only nationwide data base
covering a broad array of services. This
analysis summarizes the out-of-State
spending patterns of all Medicare bene-
ficiaries, based on the interstate flow of
expenditure data developed for calendar
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year 1991. The analysis provides State-
specific data on Medicare expenditures
for Medicare-covered services? by State
of provider and by State of beneficiary res-
idence. The differences between these
estimates for each State reflect the adjust-
ment for border crossing. The study also
provides estimates of per capita Medicare
expenditure by State and analyzes inter-
state differences in expenditure flows by
computing rates of inflow and outflow of
Medicare expenditure in each State.

DATA AND METHOD

For the Medicare population, the data on
expenditures for health care services are
obtained from the Medicare data files
known as the National Claims History
(NCH) files. These files contain records of
transactions between the Medicare pro-
gram and providers of health care services.
Among the information items recorded are
allowed charges, Medicare payment
amounts, and number and type of services
provided. The calendar year 1991 data base
was used as the primary source for com-
puting Medicare interstate flows for 1991.
NCH files were used to process claims data
for inpatient and outpatient hospital serv-
ices, skilled nursing facility (SNF) services,
home health agency (HHA) services, hos-
pice care, independently billing laboratory
services, freestanding end stage renal dis-
ease (ESRD) facilities, and physician and
Part B supplier services.

Selection criteria were established and
adjustments were made to the data to esti-
mate the interstate spending pattern of
Medicare beneficiaries. First, the State of
the provider and the State of the beneficiary
residence were determined, based respec-
tively on the first two digits of the institu-
tional claim number and the Social

2 The study excludes services not covered by Medicare, e.g.,
prescription drugs.

Security Administration (SSA) standard
State codes identifying geographic area
of residence. For physician and Part B
supplier services, the provider State was
determined using one or a combination of
methods, e.g., the carrier number for car-
riers servicing all or part of a single State,
pricing locality codes for multistate carri-
ers, and provider ZIP Codes. Second,
Medicare payment amounts for institution-
al claims from prospective payment system
(PPS) hospitals were calculated by adding
the result of per diem passthrough
amounts times the number of Medicare
covered days, plus covered charges for
organ acquisition, to the provider payment
amounts recorded in the institutional
claims. Physician/supplier records con-
tained the allowed charge amount, which
was used as a proxy for program payments
to providers or beneficiaries.

The next task was mapping data into
NHA type-of-service categories. For this, a
crosswalk was developed between the
Medicare bill types and NHA type-of-serv-
ice categories. The bill-type variable, which
is the primary means used to allocate insti-
tutional data into NHA categories, was
determined from the provider number
facility-type code and the claim service-
classification type code. For physician and
Part B suppliers, the provider speciaity
code was used to categorize claims from
physicians, other professionals, and
durable medical equipment suppliers.3

FINDINGS

Tables 1-6 present summarized inform-
ation on interstate flows of Medicare
expenditure that resulted from HCFA's
study. The tables follow the format usual-
ly presented in the National Health
Expenditure (NHE) studies (Levit et al.,

3 A detailed technical description of the data and methodology
can be found in the report prepared by Fu Associates (1993).
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1994), where services are grouped togeth-
er into NHA categories according to the
establishments providing services. These
establishments are defined by the
Standard Industrial Classification coding
system (Executive Office of the President,
1987). In addition, data are presented for
selected Medicare program service sub-
categories. For example, expenditures for
inpatient and outpatient hospital services
are included in expenditures for hospital
care. Similarly, expenditures for care pro-
vided in hospital-based nursing homes are
included in hospital care. Expenditures
for a few Medicare service categories are
not presented separately but are included
in the broader NHE group {(e.g., indepen-
dently billing laboratory services are
included under expenditures for physi-
cian services).

Converting From Provider State to
Beneficiary State

Table 1 provides data on Medicare per-
sonal health care expenditure amounts for
1991 by economic regiont and State of
provider. Table 2 shows the results of con-
verting the estimates based on provider
location of Table 1 into estimates based on
State of beneficiary residence. In preparing
this conversion, border crossing was esti-
mated for 10 different service categories.
These categories represent Medicare
types of services, including inpatient hos-
pital care, outpatient hospital care, physi-
cian services, nursing home care, indepen-
dent laboratory services, other profession-
al services, services provided by free-
standing kidney dialysis facilities, home
health care, durable medical equipment
supplies, and hospice services. A set of
flow factors was calculated for each service

‘tRegions in this report represent economically interdependent
groupings of States designated by the U.S. Depariment of
Coemmerce, Bureau of Economic Analysis, based on journey-to-
work patterns of employees.

type, based on the expenditure incurred by
Medicare beneficiaries in their home State
and in each of the other States in which
they received services. These interstate
flow matrices provide the basis for resi-
dence-based adjustments made in Table 2
to the provider-based data in Table 1.

In preparing the adjusted data, the flow
ratios for each individual Medicare service
category have been applied to the corre-
sponding provider-based estimates and
then collapsed into NHA categories men-
tioned earlier. In some cases, two or more
flow matrices were used to adjust a single
NHA category. For example, although it
belongs to the hospital service, hospital-
based nursing home estimates in Table 2
are derived by using the interstate flow fac-
fors for the nursing home category.
Similarly, although not shown separately,
the physician estimates include indepen-
dent laboratory expenditures, which are
derived by using a separate set of adjust-
ment factors {or flow ratios). Home health
care is split into hospital-based (included
under outpatient hospital care in the tables)
and non-hospital-based categories—in
either case, however, the residence-based
adjustment is made using flow ratios
derived for total home health care.

An underlying assumption in this study
is that Medicare enrollees in health main-
tenance organizations (HMOs) have simi-
lar travel patterns and health care expen-
ditures to individuals covered by fee-for-
service (FFS) plans. A major constraint in
analyzing expenditure patterns for HMO
enrollees is that no billing data exist for
services received by Medicare HMO
patients. The extent of border crossing by
this group depends largely on the location
of the provider network and other con-
straints on the choice of the providers.
Thus, no definite conclusion can be
reached on the border-crossing pattern by
Medicare HMO enrollees. For lack of data
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Table 1
Medicare Personal Health Care Expenditures by Type of Service?, Region, and State of Provider: Calendar Year 1991
Hospital Care
Hospita- Based Other Professional Services
Inpatient Outpatient  Nursing Home Nursing Cther  Freestanding
Region and State Hospital  Hospital Home  Physician  Health Home Prolessional ESRD Medical
of Provider Total Total Care Care2 Care Services Care? Care? Total Servicest  Fadiliies Durables
Millions of Dollars

All Areas $120,497 $75,868 $656,123 $9,783 $962 $31,360 $4,255  $1,897 $4,081 $2,820 $1.261 $3,015

United States 119,959 75,647 64,930 9,757 960 31,165 4,224 1,896 4,052 2,813 1,239 2975

New England 6,987 4,619 4,015 582 12 1,534 356 114 239 197 41 125

Connecticut 1,735 1,071 231 136 3 443 87 41 63 54 8 1

Maine 487 326 280 43 3 104 29 1 15 13 2 1

Massachusetts 3,660 2474 2,157 314 3 746 183 60 127 106 21 71

New Hampshire 381 266 228 37 2 78 19 2 9 6 2 -]

Rhode Island 531 347 305 42 NA 126 24 9 22 15 7 4

Vermont 192 135 114 20 1 36 15 1 4 4 NA 2

Mideast 24,428 15,834 13,873 1,864 97 6,295 548 318 795 598 197 638

Delaware 287 184 161 21 2 70 1 4 12 7 5 7
District of Columbia 535 402 354 47 1 101 n 3 16 5 1 2
Maryland 2179 1,420 1,202 210 8 565 51 20 72 40 32 52
New Jersey 3,827 2,321 1,989 328 4 1,158 65 a4 102 86 16 148
New York 9,621 6,348 5,690 630 29 2,468 196 121 o8 243 66 179
Pernsylvania 7.979 5,158 4,478 628 53 1,933 215 137 286 217 68 249
Great Lakes 18,265 12,640 10,780 1,716 145 4,619 532 339 589 459 130 546
Ninols 5,241 3,439 2,944 415 81 1,233 158 67 161 13 48 182
Indiana 2,420 1,654 1,387 242 24 543 58 75 49 33 16 40
Michigan 4,355 2,723 2324 a9 8 1,119 143 57 163 133 30 150
Chio 5272 3,484 2,956 502 26 1,265 133 80 167 137 30 132
Wisconsin 1,977 1,340 1,168 166 6 458 40 49 48 41 ] 42
Plains 8,063 5,491 4,558 762 171 1,925 141 112 221 170 52 172
lowa 1,179 834 666 132 36 263 18 3 36 H 5 25
Kansas 1,061 697 587 a5 24 264 24 10 40 26 14 28
Minnesota 1,857 1,240 1,080 141 20 454 25 53 40 33 6 45
Missouri 2,730 1,859 1,622 265 72 643 63 34 78 52 26 52
MNebraska 63 437 345 78 14 154 7 6 14 13 1 13
North Dakota s 222 186 33 3 77 2 3 8 8 NA 4
South Dakota 290 203 173 27 3 70 1 3 6 € NA 7
See footnotes at end of table.
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Table 1—Continued
Medicare Personal Health Care Expenditures by Type of Service’, Region, and State of Provider: Calendar Year 1991

Hospital Care o
her Professional Services
Hospital-Based
inpatient Ouipatienl  Nursing Home Nursing Other  Freestanding
Region and State Hospital  Hospital Home  Physician  Healih Home Professional ESRD Medical
of Provider Total Total Care Care2 Care Services Cares Care3 Total Services* Facilities Durables
Mitlions of Dollars )

Saqutheast $30,362 $18,289 $15,771 $2,348 $170 $8,037 1,687 $379 $1,138 $698 $440 $831

Alabama 2,050 1,274 1,125 142 7 4686 148 28 81 45 35 54
Arkansas 1,226 831 708 107 15 277 36 L] 42 31 11 35
Flonida 9,559 4,921 4,309 586 26 3,254 489 186 378 280 98 332
Georgia 2,751 1,745 1,622 217 6 622 176 30 102 53 50 75
Kentucky 1,708 1,100 958 130 12 423 62 16 65 49 16 42
Louisiana 2,200 1,464 1,183 233 48 475 126 6 93 54 as 7
Mississippi 1,104 695 589 99 7 230 11 4 39 16 24 25
North Carolina 2,816 1,833 1,581 240 12 681 112 3t 114 60 S4 44
South Carolina 1,145 732 636 92 4 256 50 13 56 22 34 37
Tennessee 2,675 1,609 1,395 198 16 568 304 32 71 38 a3 )|

Virginia 2,206 1472 1,231 232 10 548 49 22 70 32 as 44
West Virginia 922 812 534 74 8 237 24 7 26 20 6 16
Southwest 10,322 6,529 5,536 869 123 2,633 415 12 388 23 157 245
Arizona 1,906 1,154 954 183 17 570 45 35 69 45 24 33
Naw Metlco 472 302 255 44 3 19 13 8 i7 L 6 12
Oklahoma 1,329 "2 765 127 20 291 56 7 37 29 7 26
Texas 6,615 4,180 3,561 518 83 1,653 3 &2 266 146 120 174
Rocky Mountains 2,356 1,562 1,269 261 32 518 75 62 61 48 16 77
Colorado 1,185 772 640 113 18 269 k) 34 36 24 12 43
Idaho 280 185 147 a5 4 65 7 8 7 7 & 7
Montana 34 216 173 40 3 69 8 g -] 6 ® 9
Utah 463 308 243 60 5 92 25 14 10 7 3 13
Wyoming 14 80 66 13 1 21 3 2 2 2 1 5
Far West 18,177 10,684 9,127 1,346 21 5,603 469 460 621 415 206 340
Alaska 81 61 50 10 1 16 1 {5) 2 1 1 1

California 13,8994 8,113 6,948 982 184 4,408 369 360 494 N7 176 249
Hawaii 377 233 197 30 5 128 4 2 8 S 3 4
Nevada 542 296 268 26 2 186 17 9 17 12 5 16
Oregon 1,211 753 621 123 8 337 26 36 as 31 5 24
Washington 1,973 1,228 1,041 176 1 531 52 52 64 49 16 45
Outlying Areass 538 221 193 25 2 216 N 5) 30 7 23 40

1 Nalional Health Account and Medicare type-of-service categories.

2 Includes hospitat-based home health agency services.

3 Servicas provided by freestanding facilities

4 Includes expenditures tor hospice care.

5 Less than $500,000.

& Quttying areas include Puerto Rico, Virgin Islands, Guam, and other U.5, temitories.

NOTE: ESRD is end stage renal disease. NA is no expendilures for this service in this State.

SOURCE: Health Care Financing Administration, Office of the Actuary: Estimates prepared by e Office of National Health Stalistics.
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Table 2

Medicare Personal Health Care Expenditures by Type of Servicel, Region, and State of Residence: Calendar Year 1991

Hospital Care

Other Professional Services

Inpatient Ouwipatient  Nursing Home Nursing QOlher  Freestanding
Region and State Hospital  Hospital Horne Physician  Heallh Home Professional ESRD Medical
of Residence Total Total Care Care? Care Senvices Careg3 Carg? Totat Servicest  Facilities  Durables
Millions of Dollars
All Areas $120,497 $75,868 $65,123 $9,783 $962 $31,380 $4255  §1,897 $4,081 $2,820 $1,261 $3,015
United States 119,888 75,602 64,889 9,753 960 31,148 4,223 1,896 4,051 2813 1,238 2,970
New England 6,944 4563 3,966 585 12 1,534 356 13 239 198 42 138
Connecticut 1,735 1,075 935 136 4 438 87 41 63 54 9 a2
Maine 511 339 291 45 a 113 29 1 16 13 3 13
Massachusetts 3,549 2,387 2,082 ao2 3 727 182 58 125 104 21 70
New Hampshire 398 272 233 38 2 86 19 3 10 8 2 8
Rhode Island 542 349 307 42 (s 129 23 9 22 15 6 10
Vermont 208 142 120 22 1 42 15 1 4 4 {5) 4
Mideast 24,448 15,879 13,914 1,867 93 6,323 556 323 801 601 200 565
Delaware 304 195 171 22 2 74 10 4 12 7 5 9
District of Cotumbia ard 253 216 35 2 85 9 4 15 5 10 7
Maryland 2,266 1,503 1,281 214 8 572 54 19 72 40 32 46
New Jersey 4,009 2,540 2,194 341 5 1,166 67 36 1 93 18 90
New York 9,786 6,385 5,718 637 30 2,533 202 126 33 245 €8 228
Pennsylvania 7,708 5,002 4,333 618 52 1,894 215 134 277 210 67 186
Great Lakes 19,736 12,961 11,079 1,735 147 4,811 538 339 599 464 135 458
Illinois 5,490 3,657 3,144 432 81 1,214 160 70 165 115 50 123
Indiana 2,420 1,631 1,371 236 24 561 59 72 50 34 16 48
Michigan 4,494 2,820 2412 399 9 1,162 144 59 165 134 3 144
Ohio 5,304 3,488 2,961 500 27 1,296 134 90 170 139 kY| 126
Wisconsin 2,029 1,366 1,191 168 7 479 b 49 49 42 7 46
Plains 7,833 5,321 4,402 751 168 1,865 142 13 220 168 51 172
lowa 1,277 892 722 135 as 299 18 4 37 32 5 27
Kansas 1,144 754 637 93 25 293 22 1 42 28 14 23
Minnesota 1,662 1,133 974 139 20 aas 25 52 38 33 5 25
Missouri 2,667 1,727 1,404 253 70 596 66 34 75 51 24 69
Nebraska 617 420 333 74 13 153 7 6 14 13 1 17
North Dakota 275 190 158 29 3 68 2 3 7 7 s 5
South Dakota 290 204 174 27 3 : 69 1 3 7 6 1 6

Ses fooinotes at end of table.
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Table 2—Continued

Medicare Personal Health Care Expenditures by Type of Servicel, Region, and State of Residence: Calendar Year 1991

Hospital Care
- Cther Professional Services
inpalient Quipalient  Nursing Home Nursing Other  Freestanding
Region and State Hospital  Hospital Home  Physician  Health Home Professional ESRD Medical
of Residence Total Total Care Care2 Care Services Cared Care? Total Services?  Facilities Durables
Millions of Dollars

Southeast $30,256 $18,257  $15,737 $2,350 $170 $7,938 $1,675 $378 $1,127 $692 $435 $881

Alabama 2,092 1,286 1,134 145 7 484 148 29 80 45 34 65
Arkansas 1,273 845 726 1056 15 300 37 6 42 3 11 42
Florida 9,373 4,876 4,260 589 27 3,164 476 179 367 272 95 311

Georgia 2,724 1,715 1,495 213 8 621 175 30 102 52 50 80
Kentucky 1,732 1,120 975 133 12 414 62 18 66 49 17 52
Louisiana 2,193 1,436 1,159 230 48 478 125 6 a2 53 39 55
Mississippi 1,213 766 654 104 B 256 113 4 40 16 24 34
North Carolina 2,730 1,798 1.550 236 12 618 111 32 114 60 53 58
South Carolina 1,251 800 693 98 4 290 52 14 58 23 35 36
Tennassee 2,441 1,455 1,251 188 15 g22 296 30 69 37 31 70
Virginia 2,268 1,516 1,271 236 10 551 53 22 71 33 38 54
West Virginia 967 644 583 73 8 240 26 8 27 20 7 23
Southwest 10,265 6,456 5,470 863 123 2,598 413 12 aas 230 156 302
Arizona 1,819 1,008 907 174 17 540 a4 34 86 43 23 37
New Mexico 516 328 278 47 3 133 14 8 17 1 -3 15
Oklahoma 1,444 975 821 134 20 323 57 7 38 30 8 43
Texas 6,486 4,054 3,464 508 83 1,802 298 &2 264 145 Lkl 206
Rocky Mountains 2,408 1,586 1,292 261 32 543 76 62 63 47 16 79
Colorado 1,147 744 616 10 18 2683 H 33 36 24 12 41

|daho 340 224 182 as 4 83 8 8 8 B8 (s} ]
Montana 329 225 181 40 3 74 8 6 6 1 &5 10
Utah 440 288 226 87 5 91 25 14 10 7 3 13
Wyoming 152 105 as 16 2 32 4 2 3 2 i 6
Far West 17,998 10,578 9,028 1,340 210 5,533 468 456 617 412 205 345
Alaska 95 69 57 11 t 20 1 1 3 1 1 2
Califormia 13,861 8,034 6,875 978 182 4,355 368 356 492 316 176 256
Hawaii an 229 194 30 5 122 5 2 8 4 4 5
Nevada 515 283 255 26 2 176 17 9 16 1 4 13
Oragon 1,197 74 611 121 9 335 26 36 a5 n 5 23
Washington 1,960 1,222 1,036 174 11 525 52 52 64 49 15 46
Outlving Areas$ 609 266 234 29 2 234 32 1 30 a 23 46

1 National Health Account and Medicare type-of-senvice calegories,

zincludes hospilal-based home health agency services.

3 Servicas provided by freestanding facilities

4 Includes expenditures for hospice care.

5Less than $500,000,

& Qutlying areas include Puerto Rice, Virgin Istands, Guam, and other U.S. terflories.
NOTE: ESRD is end stage renal diseass.

SOURGE: Healih Care Financing Administration, Office of the Actuary: Estimates prepared by (he Office of National Health Statistics.



and evidence supporting an alternative
hypothesis, HMO enrollees were assumed
to have out-of-State spending patterns sim-
ilar to enrollees under FFS plans. This
assumption, however, does not significant-
ly impact the analysis, because HMOs are
a small part of total Medicare (in 1991,
about 6 percent of enrollment and 5 per-
cent of expenditures). Moreover, for
States with the largest HMO enrollment,
e.g., California (accounting for approxi-
mately 40 percent of total Medicare HMO
enrollment in the Nation in 1991), the
issue is probably insignificant, as border
crossing for health care services by
Medicare beneficiaries in general in that
State is very small.5

Net Flow Ratios

To show the relationship between
provider-based and residence-based esti-
mates, Table 3 contains a set of ratios cal-
culated by dividing Medicare expenditures
by State of beneficiary residence by the
corresponding expenditure by the
provider State. The ratios, called net flow
ratios (NFRs), measure the extent to
which a State is a net importer or net
exporter of services both overall and by
types of service. States that are net
exporters of services have NFRs less than
1. These States provide more services to
out-of-State residents than the correspond-
ing services their residents receive out of
State. In contrast, the States with net flow
ratios greater than 1 are net importers of
services. The residents of these States con-
sume more services than are produced in
the State. Regional data presented in Table
3 indicate that the New England, Plains,
Southeast, Southwest, and Far West
Regions are net exporters of services in
the aggregate, and the remaining regions
SMost California residents live on the coast and not near the bor-

ders, reducing the potential statewide amount of border crossing
for health care for HMO and aon-HMO beneficiaries alike.

are net importers. The table indicates that
except in the Plains Region, which exports
a net amount of 3 percent of services (NFR
equals 0.9716), all other exporting regions
export a net amount of less than I percent.
The Rocky Mountains and Great Lakes
Regions import a net amount of about 2
percent of their services (NFR values are
1.0219 and 1.0245, respectively). For the
Mideast Region, the services produced are
nearly identical with services consumed by
residents of that region, resulting in an
NFR value close to unity (1.0008). In gen-
eral, NFRs for regions are usually close to
1 overall and for most services.$

Whether a State is a net importer or net
exporter of services depends on a variety
of factors representing both supply and
demand. Studies investigating the border-
crossing issues for inpatient hospitals and
for physician services identify a few of
these factors. The supply indicators that
have been found to have significant
impacts on border crossing for inpatient
care are availability of physicians, inpatient
beds, specialists, and specialized services
(Buczko, 1992). Demand is determined by
a variety of factors, such as sociodemo-
graphic characteristics, population size,
health status, and the complexity of illness.
Although distance is found to be largely
associated with severity of illness in sever-
al studies (Adams et al, 1991; Welch,
Larson, and Welch, 1993), it can be a deter-
rent to hospital choice, particularly for
older Medicare beneficiaries (Adams et al.,
1991). States with large proportions of
very elderly Medicare beneficiaries (85
years of age or over), such as Nebraska,
may tend to have lower NFRs (0.9784),
because there is evidence to suggest that
the very old do not travel extensively, par-
ticularly for hospitalization (Hogan, 1988;
Adams et al.,, 1991; Fu Associates, 1993).
mmphic areas, such as the regions used in this

report, normally would show a smaller proportion of border
crossing than smaller areas such as States,

HEALTH CARE FINANCING REVIEW/Winter 1995/ votume 17, Number 2 227
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Table 3
Net Flow Ratios! of Medicare Personal Health Care Expenditures by Type of Service2, Region, and State of Residence: Calendar Year 1991
Hospital Care
Other Profassional Services
Hospital-Based
fnpatient OQutpatient  Nursing Home Nursing Other  Freestanding
Region and State Hospital  Hospital Home  Physician  Health Home Protessional ESRD Medical
of Residence Total Total Care Care? Care Services Care? Caret Total Senvicess Facilifies Durables
All Areas 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
United States 0.99594 0.9994 0.9994 0.9996 0.9994 09994 0.9998 0.9997 0.9998 0.9997 0.9999 0.9981
New England 0.9938 0.9880 0.9880 0.9877 1.0260 1.0000 09990  0.9857 1.0031 1.0018 1.0097 1.1053
Connecticut 0.999% 1.0038 1.0043 0.9991 1.0310 (0.9884 09955 09847 1.0073 0.9971 1.0721 1.0514
Maine 1.04586 1.0371 1.0381 1.0341 0.9849 1.0832 1.0123 1.3229 1.0335 1.0189 1.170 1.1952
Massachusetts 0.8695 0.9651 0.9652 0.9636 1.0683 0.9741 0.9993 09653 0.96838 0.9765 1.0210 0.9776
New Hampshire 1.0455 1.0198 1.0209 1.0167 0.9470 1.0976 0.9949 1.1632 1.1951 1.2719 0.9974 1.4059
Rhode Island 1.0208 1.0067 1.0061 1.0094 — 1.0231 0.9868 1.0081 0.9982 1.0625 0.8701 2.4045
Vermont 1.0817 1.0543 1.0485 1.0854 1.1061 1.1429 1.0146 1.2748 1.0513 1.0387 —_ 24134
Mideast 1.0008 1.0028 1.0029 1.0020 1.0116 1.0045 1.0161 1.0157 1.0070 1.0050 1.0133 0.8863
Delaware 1.0604 1.0618 1.0626 1.0616 0.9910 1.0707  0.9235 1.0235 1.0383 1.0732 0.9934 1.1768
District of Columbia 0.6996 0.63MN1 0.6108 0.7570 1.3838 0.8449 0.8310 1.3194 0.9796 0.9982 0.9710 3.0541
Manyand 1.0399 1.0584 1.0663 1.0172  0.9650 1.0115 1.0672 09718 1.0058 1.0086 1.0021 0.8880
New Jersey 1.0475 1.0941 1.1030 1.0384 1.2778 1.0065 1.0349 1.0642 1.0829 1.0799 1.1634 0.6066
New York 1.0172 1.005% 1.0050 1.0118 1.0381 1.0259 1.0302 1.0426 1.0138 1.0089 1.0318 1.2706
Pennsylvania 0.9661 0.8697 0.59676 0.9041 0.9755 0.9797 1.0000 09785 0.9657 0.9683 0.9741 0.7469
Great Lakes 1.0245 1.0254 1.0278 1.0115 1.0146 1.0417 1.0097 1.0012 1.0970 1.0125 1.0331 0.8934
Illinois 1.0475 1.0634 1.0678 1.0423 1.0100 1.0660 1.0102 1.0395 1.0240 1.0178 1.0388 0.6770
indiana 1.0000 0.9858 0.9879 0.9763 0.9639 1.0331 1.0075  0.9486 1.0171 1.0247 1.0008 1.2013
Michigan 1.0318 1.0355 1.0378 1.0204 1.1227 1.0380 1.0089 1.0348 1.0100 1.0063 1.0263 0.9628
Ohio 1.0060 1.0011 1.0018 0.9958 1.0226 1.0242 1.0064 1.0006 1.0150 1.0097 1.0393 0.9522
Wisconsin 1.0263 1.0194 1.0198 1.0128 1.1078 1.0436 1.0247 0.9919 1.0246 1.0171 1.0729 1.1024
Plains 09716 0.9691 0.9658 0.9860 09821 0.9689 1.0113 1.0055 0.9932 0.9966 0.9820 0.9978
lowa 1.0836 1.0699 1.0849 1.0194  0.9762 1.1385 1.0057 1.2888 1.0235 1.0293 0.0858 1.0817
Kansas 1.0781 1.0832 1.0866 1.0835 1.0006 11081 0.9101 1.0431 1.0404 1.0522 1.0179 0.8678
Minnesota 0.8953 0.9137 0.9022 0.9909 09941 0.9536 10180 09817 0.9707 0.9929 0.8516 0.5698
Missouri 0.9404 0.9291 0.9223 0.9556 0.9763 0.9268 1.0437 0.9889 0.9582 0.9647 0.9450 1.3230
Nebraska 0.9784 0.9627 0.9651 0.9533 0.9576 0.9M17  1.0510 1.0114 1.0327 1.0072 1.3225 1.2293
North Dakota 0.8727 0.8566 0.8502 0.8811 0.9975 0.8856 1.0009 1.1030 0.9176 0.8947 — 1.1942
South Dakota 1.0011 1.0050 1.0032 1.0105 1.0682 0.9825 1.0987 1.0786 1.1047 0.9889 — 0.9332

Seo footnotes at end of table.
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Table 3—Continued
Net Flow Ratios? of Medicare Personal Health Care Expenditures by Type of Service2, Region, and State of Residence: Calendar Year 1991

Hospital Care
Other Prolessional Services
Hospital-Based
Inpatient Quipatient  Nursing Home Nursing Other  Freestanding
Region and State Hospital  Hospital Home  Physician  Health Home Professional ESRD Medical
of Residence Total Totat Care Care? Care Services Carg? Caret Total Services®  Facilities Durables
Southeast 0.9965 0.9983 0.9978 1.0009 1.0052 09876 09925 09982 0.9903 0.9908 0.9894 1.0582
Alabama 1.0205 1.0095 1.0081 1.0165 1.0870 1.0393 1.0004 1.0515 0.9865 0.9967 09734 1.20986
Arkansas 1.0387 1.0179 1.0253 0.9728 0.9942 1.0821 1.0195  1.3497 1.0097 1.0020 1.0308 1.2029
Florida 0.9805 0.9909 0.9887 1.0057 1.0174 09725 09733 0.9601 0.9708 0.9735 0.9631 0.9387
Georgia 0.9900 0.9826 0.9824 0.9821 1.0536 0.9390  0.9942 1.0086 0.9994 0.9911 1.0083 1.0582
Kentucky 1.0138 1.0184 1.0174 1.0224 1.0498 0.8779 1.0101 1.1193 1.0071 1.0048 1.0140 1.2334
Louisiana 0.9966 0.9812 0.9800 09874 09779 1.0062 09985 1.0404 0.9504 0.9893 0.8919 1.4877
Mississippi 1.0989 1.0 1.1104 1.0461 1.0994 1.1133 10198 12101 1.0256 1.0536 1.0084 1.3529
North Carolina 0.9694 0.9809 0.9800 0.9838 1.0399 0.9066 09844 10284 0.992% 09994 09855 1.3174
South Carolina 1.0928 1.0927 1.0974 1.0630  1.0293 1.1351  1.0404 1.0263 1.0358 1.0508 1.0264 0.9829
Tennesseea 0.9125 0.9044 0.8974 0.9515 09253 09178 09721 0.9461 0.9685 0.9812 0.9539 0.7683
Virginia 1.0281 1.0298 1.0324 10173 1.0059 1.0042  1.0858  1.0092 1.0152 1.0409 09937 1.2340
Wast Virginia 1.0485 1.0507 1.0540 10333  0.9684 1.0132 1.0842 1.1235 1.0030 0.9714 1.1107 1.4829
Southwest 0.9945 0.9889 0.9880 0.9929 1.0001 0.9865  0.9952 1.0006 0.9935 0.9942 0.95925 1.2291
Arizona 0.9546 0.9516 0.9506 0.9538  0.9837 0.9465 09708 0.9804 0.9628 0.9613 0.9658 1.1330
New Mexico 1.0941 1.0843 1.089i 1.0573 1.0809 1.1168 1.0749 1.0175 1.0214 1.0236 1.0173 1.2939
Oklahoma 1.0865 1.0696 1.0727 1.0595 1.0150 1.1077 1.0192 1.0723 1.0487 1.0340 11073 1.6353
Texas 0.9805 0.9746 0.9726 0.9850 0.9970 0.9695  0.9908 1.0019 0.9920 0.9940 0.9895 1.1814
Rocky Mountains 1.0219 1.0148 1.0183 1.0006 09912 1.0489 1.0040 0.9891 1.0189 1.0182 1.0211 1.0295
Colorado 0.9678 0.9631 0.9614 0.9700 0.9789 0.9778 09979 09715 0.9962 0.9971 0.9945 0.9430
Idaho 1.2126 1.2094 1.2385 1.1055 1.0244 1.2635 1.0699 1.0448 1.0634 1.0503 1.8552 1.3163
Montana 1.0462 1.0387 1.0475 1.0028 1.0109 1.0665 1.0166 1.0261 1.0643 1.0504 1.3990 1.0975
Utah 0.9510 0.9338 0.9294 0.9486 0.9677 0.9822 0.9830 0.9803 0.9838 0.9901 0.9680 1.0392
Wyoming 1.3362 1.3096 1.3302 1.2268 1.1048 1.5186 1.0425 1.2229 1.2635 1.1865 1.481 1.2509
Far West 0.9902 0.9901 0.9892 0.9957 0.9941 0.9877 09967 09922 0.9947 0.9945 0.9950 1.0140
Alaska 1.1665 1.3345 1.1481 1.0696 10924 1.2585  1.3498 16373 1.1133 11245 11021 1.4327
California 0.9905 0.9903 0.9395 0.9956 0.9889 0.9830 0.9950 0.9900 0.9953 0.9946 0.9965 1.0276
Hawaii 0.9841 0.9839 0.9314 0.9997 0.9855 0.9749 1.0303 1.0543 1.0055 0.9888 1.0274 1.1351
Nevada 0.9500 0.9576 0.9489 1.0346 1.1939 0.9450 1.0105 1.0089 0.9240 0.9209 0.9322 0.7996
Oregon 09883 0.9847 0.9836 0.9875 1.0243 0.9965 1.0174  0.9965 0.9974 0.9973 0.9977 0.9562
Washington 0.9937 0.9945 0.9947 0.9918 1.0253 0.9887 09877 0.994 1.0016 1.0086 0.9801 1.0258
Outlying Areas¢ 1.1322 1.2045 1.2116 1.1614 1.0730 1.0850 1.0217 22983 1.0200 1.1068 1.0065 1.1380

1 Expenditures by State of residence divided by expenditure by State of provider.

2 National Healtth Account and Madicare type-of-gervice categories.

3 Includes hospilal-based home health agency services.

4 Services provided by freestanding facilities

$iIncludes expenditures for hospice care.

& Qutlying areas include Puerto Rico, Virgin Islands, Guam, and other U.S. territories.
NOTE: £5RD is end stage renal diseasa.

SOURCE:; Health Care Financing Administration, Office of the Actuary: Estimates prepared by the Office of National Health Statistics.



On the other hand, studies also indicate
that rural Medicare beneficiaries, particu-
larly those with complex diagnoses, tend to
travel more to urban hospitals with a large
scope of services and with teaching status
(Adams et al., 1991). Rural States, such as
Wyoming and Idaho, are found to be major
importers of services (with NFR values of
1.3362 and 1.2126, respectively), and large
urbanized States with teaching hospitals,
such as Massachusetts, tend to be major
exporters (NFR equals 0.9695) for most
services. The location of urban areas with-
in a State also plays a major role in deter-
mining its service area. States with urban
areas on borders (e.g., Tennessee) are
likely to experience more border crossing
for routine services. The States providing
highly specialized services are major
exporters of these services, because stud-
ies indicate that border crossing tends to
be greater for high-technology services
than for routine visits to physician offices
(Holahan and Zuckerman, 1993). Some
States, such as Florida and Arizona, have
NFRs of less than 1 as a result of large sea-
sonal inflows of out-of-State patients
(Buczko, 1994).

Looking at Inflow and Outflow Separately

Tables 4 and 5 explain the variation in
NFRs by State more clearly by computing
the inflow rate and the outflow rate of
Medicare expenditures by States. The out-
flow rate is the percent of out-of-State
Medicare expenditures incurred by resi-
dents of a State, and the inflow rate is the
percent of Medicare expenditures incurred
by out-of-State residents in the provider
State. The inflow rate is calculated as
Medicare expenditures incurred by out-of-
State residents in the provider State as a
proportion of total Medicare revenues
received by that State’s providers (Table 4).
The outflow rate, on the other hand, is com-

puted as Medicare expenditures incurred
by State residents outside the State as a
proportion of total Medicare expenditures
incurred by that State’s residents (Table 5).
An outflow of expenditures indicates
import of services, and an inflow of expen-
ditures implies export of services. The
States with higher outflow than inflow rates
are net importers of services, with NFR
values of greater than 1. The reverse is the
case for States having higher inflow than
outflow rates. The weighted average inflow
and outflow rates of expenditures for all
areas together are the same, indicating no
net flow occurring overall.?

The inflow and outflow rates of expendi-
ture for all services together are highest in
the Plains Region (12.75 and 10.20 percent,
respectively) and lowest in the Far West
3.91 and 2.96 percent, respectively). In
hoth regions, however, the inflow rate
exceeds the outflow rate. The regions hav-
ing a net outflow of Medicare expenditures
are the Mideast, Great Lakes, and Rocky
Mountains. The States showing the high-
est and the lowest outflow rates of expen-
ditures, respectively, are Wyoming (29.75
percent) and California (1.79 percent).
The States with the highest inflow rates are
the District of Columbia, North Dakota,
and Minnesota. Generally, high-spending
States (e.g., Pennsylvania, California,
Florida, Texas, Minnesota, Massachusetts)
are those with high inflow rates.8 A few of
the States retaining most of the funds spent
by their residents (more than 95 percent)
are Tennessee, Louisiana, Massachusetts,
Pennsylvania, Texas, North Carolina,
California, and Hawaii. The rural States

7Although services may be received by Medicare beneficiaries
in foreign countries, Medicare does not pay for these services.
Therefore, all Medicare expenditure flows are confined to the
United States and its territories.

8Because of this, although outflow rates across States are, on
average, found to be greater than the corresponding inflow
rates, the all-area (weighted) average rates are equal. This can
be explained by the fact that the States with higher inflow rates
also have higher weights because they contribute to higher
proportions of total expenditure.
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Percent of Medicare Personal Health Care Expenditures Incurred by Out-of-State Residents {Inflow Rate) in Region and

Table 4

State of Provider?, by Type of Service?: Calendar Year 1991

Hospital Care
Hospital-Based Other Professional Services
Inpatient Quipatient  Nursing Home Nursing Other  Freestanding
Region and State Hospital Hospital  Home  Physician  Health  Home Professionat  ESRD  Medical
of Provider Total Total Care Cared Care Services Caret Caret Total SetvicesS  Facilities  Durables
All Areas 6.77 6.45 6.72 493 4.20 7.20 2.73 4.34 4.25 4.49 3.70 2085
United States 6.79 6.47 6.73 4.94 421 724 2.74 4.34 427 4.50 74 2111
New England 7.46 7.65 7.88 6.13 6.26 7.77 2.32 543 535 524 5.86 17.16
Connecticut 5.84 - 5.43 5.60 4.33 4.61 7.22 2.25 4.61 415 3.90 574 15.43
Maine 4.58 4.92 5.17 3.31 4.38 4.47 2.03 4,38 4.61 492 288 2.48
Massachusetts 6.85 6.91 7.07 5.80 5.65 717 1.72 5.65 4.75 5.22 236 19.38
New Hampshire 18.34 19.73 2054 15.09 12.59 16.67 6.76 12.59 17 12.36 812 28.33
Rhode Island 8.05 8.35 8.62 6.39 — 7.76 3.39 5.33 9.48 6.16 16.08 16.05
Vermont 17.88 19.99 21.37 12.49 11.05 16.95 334 11.05 11.06 11.06 _— 14.19
Mideast 7.10 6.23 6.44 4.76 4,37 7.75 2.83 4.02 4,57 4.7 415 30.86
Delaware 1.73 10.76 1089 9.09 9.77 12.85 10.16 9.77 8.68 10.41 §.46 32.43
District of Columbia 41.96 4277 44,25 3249 7.59 44,92 29.63 7.59 19.95 32.86 14.03 32.05
Maryland 8.68 7.33 741 6.66 11.63 10.86 4.28 11.63 7.23 842 573 27.20
New Jersoy 8.25 4.20 4.33 344 5.40 11.03 2.70 5.40 364 3.87 240 56.34
New York 4.14 4,07 4.20 3.07 1.73 4.67 1.66 1.73 2.77 3.05 1.74 571
Pennsylvania 7.19 65.48 6.81 4.32 4.36 6.67 1.80 4,36 5.16 540 441 34.58
Great Lakes 496 4.46 4.61 3.64 3.63 4.59 213 385 278 2.97 2.1 25.93
Hinois 4.64 3.07 3.14 263 2.87 4.09 1.57 2.87 225 2.61 1.38 43.54
Indiana 822 8.50 8.83 6.78 6.73 8.15 3.07 6.73 5.26 4.97 6.10 11.68
Michigan 270 2.29 2.34 2.04 2.04 2.49 1.86 2.04 1.98 222 094 13.38
Ohio 523 4.95 513 4,00 3.59 4.93 2.65 3.59 3.15 3.33 235 21.77
Wisconsin 6.06 6.18 6.47 4.28 3.3 5.95 2.17 a3 3.42 3.62 2.09 13.35
Plains 12,75 12.14 13.07 8.05 5.52 14.66 6.19 4.77 8.02 7.80 8.75 27.71
lowa 715 7.13 7.44 5.99 5.62 7.38 3.78 5.62 541 4,08 14.00 10.73
Kansas 7.53 6.34 6.27 6.75 6.45 7.1 17.80 6.45 5.62 6.30 433 72
Minnasota 18.00 16.17 17.56 i a.70 22.70 2.45 3.70 9.96 8.37 18.5% 53.59
Missouri 12.17 11.96 12.96 8.1t 5.08 14.29 4.00 5.08 8.63 8.90 8.07 13.23
Nebraska 12.65 13.10 14.06 9.69 8.38 12.54 3.18 8.38 6.21 6.57 207 12.33
North Dakota 2298 23.70 25.05 17.48 7.93 2234 10.68 7.93 17.55 17.55 —_ 23.38
South Dakota 16.70 14.93 15.94 9.53 3.76 18.09 7.61 3.76 10.98 10.98 — 25.32
See footnoles at end of table.
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Table 4—Continued

Percent of Medicare Personal Health Care Expenditures incurred by QOut-of-State Residents (Inflow Rate) in Region and
State of Provider!, by Type of Service2: Calendar Year 1991

Hospital Care
Hospital Based Other Professional Sarvices
Inpatient Oulpatient  Nursing Home Nursing Other  Freestanding
Region and State Hospital  Hospital Home  Physician  Heaith Home Professional ESRD Medicat
of Provider Total Total Care Care? Care Sewvices Caret Caret Total ServicesS  Facilities  Durables
Southeast 7.88 7.52 7.82 5.65 579 9.05 3.02 6.54 4.95 5.34 4.33 18.88
Alabama 4,93 4.98 5.16 3.58 3.16 5.35 1.22 3.16 5.04 41 6.26 11.25
Arkansas 7.88 8.30 8.15 9.25 8.76 6.50 3.42 8.76 5.30 475 6.84 16.43
Florida 8.30 8.60 8.89 6.51 7.08 7.88 4.52 7.08 6.19 6.32 5.80 18.77
Georgia 7.14 6.95 7.19 5.32 4.88 8.37 1.80 4.88 4.36 5.25 343 18.66
Kentucky 8.15 7.06 7.30 5.58 4.05 1211 3.24 4.05 4.20 424 4,07 §1.78
Louisiana 453 472 5.09 3.1¢ 3.08 4.53 1.04 3.08 227 247 2.00 14.60
Mississippi 4.7 4.29 4.50 3.13 3.33 6.85 1.29 3.33 3.30 4.03 285 14.15
North Carglina 7.90 5.86 6.05 472 4.33 14.28 2.89 433 3.05 3.01 3.09 21.56
South Carolina 4.42 3.67 3.74 3.17 429 3.87 1.52 4.29 2.66 325 2.28 20.87
Tennessee 12.86 12.99 13.73 7.81 12.53 14.32 354 12.53 6.36 8.62 6.06 37.66
Virginia 8.07 6.98 7.35 4,99 6.72 11.60 3.60 6.72 5.23 6.05 4.54 11.05
West Virginia 12.85 12.51 12.59 12.46 7.75 14.86 5.25 7.75 11.10 12,59 6.02 12.57
Southwest 5.96 5.96 6.17 4.99 3.48 6.70 2.24 4.34 3.51 3.94 2.87 8.85
Arizona 1.1 11.42 11.99 a.as 7.29 11.56 6.13 7.29 7.83 8.95 573 10.13
New Mexico 6.39 7.14 7.57 4.80 485 533 2.58 495 6.02 464 8.6 3.64
Oklahoma 3.33 3.18 3.26 2.55 2.95 3.81 1.43 295 312 3.07 3.34 8.42
Texas 4.97 4.98 5.14 423 275 5.63 1.80 2.75 2.28 252 2.00 9.04
Rocky Mountains 8.09 8.35 8.87 6.23 §.27 8.10 2.78 5.33 5.38 510 €.18 12.30
Colorado 8.06 8.15 8.60 6.07 5.3 7.70 285 5.31 4,79 4,43 5.54 17.28
ldaho 7.67 7.67 8.06 6.26 542 8.35 2.99 5.42 7.64 772 2.69 8.67
Montana 6.56 6.71 7.1 5.24 .27 7.65 1.25 3.27 322 3.34 0.46 3.45
WHah 9.93 10.91 11.89 7.38 6.00 9.92 3.09 6.09 6.90 §.95 9.27 6.81
Wyoming 6.13 6.46 6.70 5.31 5.98 5.92 294 5.98 6.18 5.84 719 3.77
Far West 3.91 3.99 417 3.04 2.34 3.75 2.06 2.58 2.66 3.02 183 10.45
Alaska 7.35 7.80 8.39 532 2.14 6.28 4,68 2.14 6.24 8.23 4.27 3.87
California 2.72 2.74 2.85 2.04 210 2.63 1.65 210 1.80 2.04 1.36 8.3
Hawaii 4.81 4.89 5.30 2.51 2.92 4,92 2.27 2.92 4.07 6.30 1142 2,69
Nevada 16.44 17.37 17.36 12.82 8.10 15.24 4.89 8.10 14.21 15.05 11.97 32.156
Oragon 7.82 8.06 8.47 §.21 4.45 7.22 3.44 4.45 6.06 6.01 6.38 21.18
Washington 6.14 617 6.40 4.99 3.64 6.55 3.34 364 4.05 4.05 4.04 9.57
Outlying Areasé 1.57 1.74 1.74 1.76 1.96 1.44 1.05 213 1.35 1.08 143 1.83

1 Provider State expenditures jor residents of non-provider States divided by total expenditures for provider Stale.

2 National Health Account and Medicare type-of-service categories.

Ancludes hospital-based home health agency sevicas,

4 Services pravided by freestanding facilities

S Includes expenditures for hospice care,

¢ Quitying areas include Puerte Rice, Virgin Islands, Guam, and other U.S. tefritories.

NOTE: ESRD Is end stage renal disease.

SOURCE: Health Care Financing Administration, Office ol the Acluary: Estimates prepared by the Office of National Health Statistics.
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Table 5

Percent of Medicare Personal Health Care Expenditures for State Residents Incurred Outside the State of Residence (Outflow Rate)!,
by Type of Service2, Region, and State of Residence: Calendar Year 1991

Hospitat Care Other Professional Services
Hospital-Based
Inpatient Outpatient Nursing Home Nursing Other  Freestanding
Region and State Hospital  Hospital Home  Physician  Health Home Professional ESRD Medical
of Provider Total Total Care Care2 Care Services Care® Care? Total Sewvices®  Facilities  Durables
Millions of Dollars
All Areas 8.77 6.45 6.72 4.93 4.20 7.20 2.73 4,34 4.25 4.49 3.70 20.85
United States 6.74 6.41 6.67 4.90 4.19 7.19 2.72 4.31 4.25 4.47 373 20.96
New England 6.88 6.54 6.76 496 8.64 777 2.22 4.08 5.64 541 6.76 25.04
Connecticut 5.83 5.79 6.01 4.24 7.48 6.13 1.81 3.13 4.85 362 12.08 19.57
Maine 9.09 8.32 8.65 6.50 291 11.81 322 27.71 7.71 6.60 13.06 18.41
Massachusetts 3.02 3.54 a7z 224 11.68 4.70 1.65 2.26 as 294 437 17.53
New Hampshire 21.89 21.29 2216 16.48 7.70 24.08 6.28 24.86 2567 31.09 7.88 49.02
Rhode Istand 2.93 B.96 818 7.26 100.00 9.84 2.09 6.18 8931 1168 3.54 $5.09
Vermont 24,09 2411 25.00 19.37 19.58 27.33 4.73 30.22 15.40 14,38 100.00 64.44
Mideast 7.18 6.49 6.71 4.95 547 816 4.37 5.50 524 518 5.40 21.99
Delaware 16.75 1595 16.23 14.37 8.94 18.69 2.72 11.84 12.05 16.52 5.84 42.58
District of Columbia 17.04 9.18 8.73 10.82 33.22 34.82 15.32 29.96 18.28 32.74 11.46 77.75
Maryiand 12.18 12.44 1317 8.24 8.42 11.87 10.31 9.06 7.76 9.20 593 18.01
New Jersey 12.41 12.44 13.26 7.01 2597 11.61 598 11.11 11.84 10.99 16.11 28.02
New York 575 4.63 4.68 4.19 534 7.08 4.55 575 4.09 3m 4.77 25.79
Pennsylvania 3.94 3.55 368 2.77 1.96 4.74 1.80 2.26 2.20 2.30 1.86 12.41
Great Lakes 7.23 6.83 7.18 4.74 5.01 841 3.07 3.96 441 416 5.25 16.41
Winois 8.97 8.85 9.30 6.57 3.83 10.03 2,57 6.57 4.54 4.3 5.06 16.61
Indiana 8.22 7.18 7.mM 4.52 3.24 11.09 3.80 1.67 6.85 716 6.17 26.48
Michigan 570 565 580 4.00 12,75 8.06 273 534 2.95 2.83 348 10.03
Ohio 5.80 5.06 5.30 3.59 573 7.18 3.26 3.65 458 4.25 6.04 17.85
Wisconsin 847 7.97 8.29 5.49 12.72 9.88 4.54 2.52 574 5.25 8.74 21.41
Plains 10.20 9.34 9.99 6.74 3.80 11.92 7.23 5.28 7.38 7.48 7.08 27.55
lowa 14.32 13.20 14.68 7.78 3.32 18.65 4.32 26.77 7.58 6.81 12.76 17.48
Kansas 14.23 13.53 13.74 13.94 6.51 16.17 9.68 10.31 9.28 10.95 6.02 28.24
Minnesota 8.40 8.25 8.62 6.36 3.13 9.44 4.18 1.80 7.24 77 4.32 18.54
Missouri 6.60 6.25 563 3.84 277 7.52 8.02 4.01 4.64 5.57 2.72 34
Nebraska 10,72 9.74 10.95 527 432 11.81 7.87 941 9.18 7.24 25.95 28.69
MNorth Dakota 11.74 10.93 11.84 633 7.70 12.31 10.76 16.53 10.14 7.04 100.00 35.84
South Dakota 15.80 15.35 16.20 10.47 9.91 16.63 15.91 10.77 19.41 9.97 100.00 19.97

See footnotes at end of table.
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Table 5—Continued

Percent of Medicare Personal Health Care Expenditures for State Residents Incurred Qutside the State of Residence {Outflow Rate),
by Type ot Service2, Region, and State of Residence: Calendar Year 1991

Hospital Care
Hospital-Based Other Professional Services
Inpatient Owipatient  Nursing Home Nursing Other  Freestanding
Region and State Hospital  Hospital Home  Physician  Health Home Prolessional ESRD Medical
of Residence Total Total Care Cares Care Services Caret Caret Total Services®  Facilities  Durables
Southeast 7.56 7.36 7.62 573 6.28 7.91 2.28 6.38 4,02 4.47 a3 23.42
Alabama 6.85 587 5.92 5.18 11.72 8.93 1.26 7.9 3.75 380 3.69 26.64
Arkansas 11.31 99 10.41 6.72 8.23 13.59 527 32,40 6.21 4.94 9.63 30.53
Florida 6.48 7.75 7.84 7.04 8.67 5.28 1.80 3.22 337 3.78 2.20 11,34
Georgia 6.21 5.30 5.52 360 9.72 8.28 1.23 5.69 4.31 4.39 4,22 23.14
Kentucky a1 8.74 8.89 7.65 8.60 1012 4.21 14.28 487 4.69 5.40 28.47
Louisiana 4,20 2.89 316 1.96 0.88 512 0.89 6.84 1.32 1.41 1.20 42.59
Mississippi 13.29 13.08 13.99 7.39 1207 16.33 3.21 20.12 5.7 891 3.66 36.54
North Carolina 4.99 4,03 4.14 3.15 8.00 5.46 1.35 6.97 235 295 1.67 40.46
South Carolina 12.53 11.84 12.28 8.91 7.02 15.31 5.35 8.74 6.02 7.92 4.79 28.65
Tennessee 4.50 3.79 3.87 3N 547 6.85 0.78 7.55 3.92 484 1.52 18.86
Virginia 10.59 9.67 10.26 6.61 7.27 11.97 11.22 7.57 6.65 074 3.3 27.91
West Virginia 16.88 16.73 17.06 15.28 6.67 15.97 12.61 17.89 11.37 10.02 15.38 41.04
Southwest 5.44 4.9 5.03 4.31 3.49 5.42 1.77 4.40 2.87 3.37 214 25.85
Arizona 6.88 €.92 741 4486 5.76 £.56 331 544 4.27 5.28 2.38 20.68
New Mexico 14.44 14.36 1513 9.95 12.06 15,22 9.36 6.58 7.99 6.84 1017 25.53
Oklahoma 11.03 9.46 9.82 8.02 4.38 1317 3.28 9.49 7.62 6.26 12.71 44.00
Texas 3.08 2.50 2.46 2.76 245 266 0.89 2.93 1.50 1.84 0.96 23.00
Racky Mountains 10.05 9.69 10.51 6.29 4.43 12.38 3.17 4.29 7.13 6.80 an 14.81
Colorado 5.00 4,63 4.93 37 .27 5.60 2.64 2.53 4,43 415 5.02 12.28
Idaho 23.85 23.68 2577 15.21 7.68 27.46 9.32 9.48 13.14 1214 47.55 30.62
Montana 10.69 10.18 11.33 549 431 13.41 2.86 572 907 7.98 28.85 12.03
Utah 5.29 4.59 5.20 2.34 2.95 8.28 1.41 2.20 5.36 5.01 6.27 10.33
Wyoming 29.75 28.58 29.86 22.80 14.90 38.05 6.89 23.12 25.75 20.64 37.68 23.07
Far West 2.96 3.03 312 2.63 1.76 255 1.74 1.82 213 2.48 1.43 11.69
Alaska 20.57 18.73 2020 11.48 10.42 25.53 29.38 40.23 15.78 18.39 13.14 32.90
California 1.79 1.78 1.83 1.61 1.01 1.45 1.15 1.1 1.33 1.50 .01 10.77
Hawaii 3.27 3.33 3.51 248 1.49 2.47 5.14 7.92 4.59 5.24 3.76 14.18
Nevada 12.04 13,71 1343 15.74 23.02 10.31 5.88 8.99 715 7.75 5.57 15.14
Qregon 6.78 6.63 6.95 §.02 6.71 6.89 5.09 4.1 5.81 5.76 8.17 17.54
Washington 5.55 5.66 5.90 4.20 6.02 548 2.74 3.08 4.21 4,87 210 11.84
Outlying Areas® 13.06 18.43 18.90 15.41 8.64 9.16 3.15 57.41 422 10.63 2.07 13.74

1 Expendilures by residents for senvices provided in non-resident States divided by total expendilures incutred by residents of a State.
2 Nalienal Health Account and Medicare lype-of-service categories,

A nchedes hospital-based home health agency services.

4 Services provided by freestanding facilities

S Includes expenditures for hospice care.

& Dutlying arsas include Puerto Rico, Virgin Istands, Guam, and other U.S. temitories.

NOTE: ESRD is end stage renal disease.

SQURCE: Health Care Financing Administration, Office of the Actuary: Estimates prepared by the Office of National Heaith Statistics.



(e.g., Alaska, Wyoming, Idaho, Vermont,
New Hampshire) experience a high pro-
portion of out-of-State spending by their
residents (greater than 20 percent)
because services are not conveniently
found within the States. The States that
have large population bases often tend to
have lower rates of inflow and outflow
because these States have the population
density to support large health service
establishments. A large amount of export-
ing and importing of services is observed
in States with large cities near their bor-
ders. For example, Missouri experiences a
large inflow of expenditures because of the
proximity of St. Louis, and Illincis patients
go out of State from the border city of East
St. Louis (Holahan and Zuckerman, 1993).

Ranked by services, the lowest amount of
border crossing (indicated by both average
outflow and inflow rates) is observed in the
category of home health care (2.73 percent).
Because home health services are mostly
used by the home-bound elderly (Helbing,
Sangl, and Silverman, 1993), and the agen-
cies delivering the services are in most cases
licensed by the State (Intergovernmental
Health Policy Project, 1993), most home
health service areas are limited by State
boundaries. Longer travel time is also likely
to be an impediment to access, particularly in
rural areas, because this raises service deliv-
ery costs (Kenney, 1993).

The highest rate of border crossing is
observed in the area of medical durable
supplies (20.85 percent). The large inter-
state flows for medical durables appear to
indicate that there is no fixed local market
area for these services. The major compo-
nents of medical durables paid by Medicare
include prostheses, orthotics, wheelchairs,
oxygen, and oxygen supplies. The concen-
tration of wholesale distributors in certain
regions and “telemarketing” may be con-
tributing factors causing large interstate
buying and selling of these products.

Moreover, Medicare claims data from sev-
eral medical supply companies reflect cen-
tralized billing offices located outside the
State where services are actually rendered,
contributing to ambiguity in correctly iden-
tifying the location of the provider.

The data for hospital care and physician
services show that out-of-State spending
for these two areas falls between the two
extremes. The border crossing occurring
in the use of inpatient hospital care is 6.72
percent and that for physician services is
7.20 percent in 1991, Tables 4 and 5 indi-
cate that, in general, Medicare out-of-State
expenditures are similar for inpatient hos-
pital care and for physician services, indi-
cating similarity of forces driving border
crossing across these services. The out-
flow rate exceeds the inflow rate in the
Mideast, Great Lakes, and Rocky
Mountain Regions for both types of service
expenditures. The reverse pattern is
observed in other regions, except in New
England, where the outflow rate corre-
sponds to the inflow rate for physician
services and is lower than the inflow rate
for inpatient hospital services.

Improving Per Capita Expenditure
Estimates

In addition to serving as the tool to track
down expenditure flows across States, the
major purpose of developing border-cross-
ing measures for Medicare spending is to
provide adjustment factors so that valid
computation of per capita expenditures is
possible. Without the adjustment for inter-
state border crossing, estimates of State
spending per person could be produced
only by using (1) expenditures by location
of provider and (2) population by location
of beneficiary residence. Studies examin-
ing this issue (U.S. General Accounting
Office, 1992) suggest that “State transfers
of health services” are not statistically sig-
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nificant in explaining differences in State
spending levels. However, the implication
of the border-crossing adjustment for indi-
vidual States cannot be overstated in light
of its role in accurately identifying the
spending levels for its residents. For exam-
ple, the bordercrossing adjustment low-
ered Medicare expenditures by 13 percent
for North Dakota and raised them by 34
percent in Wyoming in 1991 (Table 3).
Similarly, the District of Columbia provides
extensive health care services to persons
residing in Maryland and Virginia.
Without the adjustment, spending per per-
son in the District of Columbia would be
grossly overestimated, and spending in
Maryland and Virginia could be understat-
ed, if not offset by other border-crossing
flows of health care spending.

Table 6 provides estimates of per capita
expenditures by type of service after divid-
ing expenditures for resident beneficiaries
in each State by the population incurring
these expenditures represented by the
total number of Medicare enrollees for
1991. Because the NHA categories are
grouped in such a way that both Part A and
Part B enrollees are eligible to receive
most services, a combined total including
enrollees in either or both categories is
used as the denominator in computing per
enrollee expenditures for different serv-
ices. A comparison of per enrollee expen-
ditures provides the background for a
more meaningful analysis of the variation
in expenditures across States for each
service because it controls for the differ-
ence in the population size.

The border-crossing adjustment raises
per capita expenditures for States with
NFERs greater than 1 and lowers the same
for States with NFRs less than 1, relative
to estimates produced using provider-
based expenditures without the adjust-
ment. The per capita expenditure data in
Table 6 show that the highest spending

per Medicare enrollee is for inpatient hos-
pital services (51,868), followed by physi-
cian services ($900), home health care
(8122), and other professional care
(8117). Overall, the Mideast Region
spends the most per enroilee ($3,852), fol-
lowed by the Far West ($3,809) and New
England ($3,618). Many States with lower
per capita spending are in the Rocky
Mountain and South Regions. Some of the
high-cost States are California, the
District of Columbia, Maryland,
Massachusetts, and Louisiana. Although
State-to-State variations in per capita
spending were observed, the spending
was within 10 percent of the U.S. average?
in 20 out of 51 States. Sixteen States were
above the U.S, average, and the remaining
35 States were below. Thirty-two States
spent within one standard deviation of the
U.S. average per capita.

Studies investigating the causes of inter-
state variation in total spending indicate
that factors such as State differences in
personal income, the supply of health care
resources (including the number of physi-
cians and hospital and nursing home beds
per capita), the concentration of hospital
services in urban areas, and health status
explained more than 80 percent of the dif-
ference in health spending among States
(U.S. General Accounting Office, 1992).
The State rankings in personal income per
capita influence health spending. The
States with high per capita income (e.g.,
the District of Columbia, Massachusetts,
Maryland, New Jersey) generally spend
more per capita. The opposite is true for
States with low per capita income (e.g.,
Idaho, Utah). The States with relatively
high urban populations generally have
high costs of care and, consequently, rela-
tively high per capita expenditures (the
W finding, based on provider-State data, shows that in
1982 more than one-half of the States fell within 10 percent of the

1S average (U.S. General Accounting Office, 1992) for per capi-
ta total personal health care expenditures.
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Table 6
Medicare Per Enrollee! Personal Health Care Expenditures by Type of Service?, Region, and State of Residence: Calendar Year 1991
Hospital Care
Hospital-Based Other Professional Services
Inpatient Ouipatient  Nursing Home Nursing Other  Freestanding

Region and Stale Hospital  Hospital Home  Physician  Health Home Professional ESRD Medical
of Resklence Total Total Care Cargs Care Services Care* Care? Total Servicesd  Facilities  Durables
All Areas $3,456 $2,176 $1,868 $281 $28 $900 $i122 $54 $117 $81 $36 $86
United States 3510 2,214 1,900 286 28 912 124 56 119 82 36 87
New England 3618 2,378 2,067 305 6 800 185 59 125 103 22 72
Connecticut 3645 2,257 1,964 286 7 919 183 86 132 13 19 &8
Maine 2,746 1,819 1,562 241 16 608 157 7 84 71 14 Fa|
Massachusetts 4,035 2,714 2,367 344 4 B26 207 66 142 118 24 79
New Hampshire 2,829 1,929 1,852 267 1" 611 135 20 74 57 17 59
Rhode Istand 3375 2,171 1,808 263 © 805 144 54 136 96 40 65
Vermont 2,743 1,876 1,577 291 8 549 195 16 49 48 1 57
Mideast 3852 2,502 2,192 294 15 996 88 51 126 95 32 89
Delaware 3,359 2,157 1,890 247 20 822 107 41 137 80 57 96
District of Columbia 4,804 3,249 2,775 452 21 1,092 122 57 196 63 134 88
Maryland 4,091 2,13 2,313 386 14 1,032 a8 35 130 73 57 83
New Jersey 3615 2,290 1,978 307 5 1,051 80 a3 100 84 17 81
New York 3,867 2,523 2,260 252 12 1,001 80 50 124 97 27 a0
Pennsylvania 3,882 2,519 2,182 n 26 954 108 87 138 106 34 94
Great Lakes 3,356 2,204 1,884 295 25 818 a1 58 102 79 23 83
linois 3,533 2,354 2,023 278 52 846 103 45 106 74 32 79
Indiana 321 2,103 1,768 305 30 723 76 g2 65 44 20 62
Michigan 3,574 2,242 1,918 n7 7 924 15 47 31 107 25 115
Ohio 3,374 2,219 1,884 318 17 824 85 57 108 88 20 80
Wisconsin 2,806 1,889 1,647 232 g 662 56 67 €8 58 10 64
Plains 2,934 1,993 1,649 281 63 €99 53 42 82 63 19 64
lowa 2,770 1,935 1,567 292 76 649 40 9 80 70 10 58
Kansas 3,108 2,050 1,732 252 67 795 60 30 114 75 38 61
Minnesota 2,784 1,898 1,632 233 33 650 42 87 64 55 9 43
Missouri 3,240 2,180 1,772 320 86 752 83 43 95 64 K} 87
Nsbraska 2,572 1,762 1,388 309 55 638 30 23 53 53 6 69
North Dakota 2,758 1,905 1,583 204 28 681 24 3 70 69 2 48
South Dakota 2,603 1,829 1,559 244 26 617 1 30 59 53 6 57

Sege footnotes al end of tabla.
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Table 6—Continued
Medicare Per Enrollee! Personat Health Care Expenditures by Type of Servicez, Region, and State of Residence: Calendar Year 1991

Hospita! Care
. Other Professional Services
‘ Hospital-Based
Inpatient Cutpatient  Nursing Home Nursing Other  Freestanding
Region and State Hospital  Hospital Home Physician  Health Home Professional ESRD Medical
of Residence Total Total Care Care? Care Services Caret Care Total Services® Facilities Durables
Southeast 3,465 2,001 1,802 269 20 909 192 43 129 79 50 1o
Alabama 3,526 2,168 1,812 244 12 816 249 49 134 76 58 110
Arkansas 3,204 2127 1,826 263 38 756 94 16 106 78 29 105
Florida 3.900 2,029 1,773 245 1 1,317 198 74 153 113 a9 130
Georgia 3,631 2,286 1,993 284 8 2322 234 40 136 69 67 106
Kentucky 3,190 2,063 1,795 245 22 763 115 32 121 N 30 a5
Louisiana 4,055 2,656 2,144 426 86 884 232 12 170 98 72 101
Migsissippi 3,267 2,062 1,762 280 21 689 305 12 108 42 66 92
North Carolina 2976 1,960 1,689 257 13 673 121 35 124 66 58 63
South Carolina 2,753 1,76t 1,536 216 10 639 115 30 128 50 78 80
Tennessee 3,454 2,058 1,771 267 21 738 418 43 97 53 45 a9
Virginia 3,062 2,047 1,716 318 13 743 72 30 g6 45 51 73
West Virginia 3,094 2,060 1,801 234 25 767 82 25 85 64 21 74
Southwest 3382 2,127 1,802 284 41 858 136 a7 127 76 81 99
Arizona 3516 2,123 1,753 337 33 1,044 85 66 127 a3 44 72
New Mexico 2,782 1,767 1,498 251 18 717 77 45 94 &1 32 83
Ckiahoma 3,149 2127 1,79 292 44 704 124 16 83 66 18 o4
Texas 3462 2,164 1,849 271 44 855 159 33 141 77 63 110
Rocky Mountains 2,852 1,878 1,531 309 38 643 90 73 74 55 19 94
Colorado 3,103 2,01 1,665 208 49 713 84 88 a7 65 32 111
Idaho 2,508 1,653 1,343 284 27 611 59 59 59 57 2 67
Montana 2,736 1,871 1,510 333 28 616 67 47 52 49 3 83
Hah 2,659 1,739 1,363 345 31 547 151 8z 58 42 16 81
Wyoming 2,844 1,970 1,647 282 31 607 68 36 54 a8 16 109
Far West 3,809 2,239 1,91 284 44 1,171 99 97 131 87 43 73
Alaska 3,562 2,589 2,155 397 37 768 26 24 96 48 48 68
Califormia 4,134 2,396 2,050 292 54 1,299 110 106 147 94 52 76
Hawaii 2,829 1,747 1,478 228 40 a9 35 16 61 34 27 39
Nevada 3,414 1,880 1,693 175 13 1,166 114 63 104 75 29 a7
Oregon 2,760 1,709 1,409 280 20 773 60 83 82 71 1" 54
Washington 3,12 1,93¢ 1,645 277 18 833 82 82 102 78 25 73
Qutlying Areas? B48 370 326 41 3 326 45 1 42 1" 32 63

INumber of aged and disabled residents enrolled in the Hospital andfor Supplementary Medical Insurance programs on July 1, 1891,
2National Health Account and Medicare type-of-senvice categories.

Ancludes hospital-based home bealth agency services.

+Services provided by freestanding facilities

Sinchudes expenditures for hospice care.

éLess than $1.

TQullying areas include Puerto Rico, Virgin Istands, Guam and olher U.S. territories.

NOTE: ESRD is end stage renal disease.
SOURCE: Health Care Financing Administration, Office of the Actuary: Estimales prepared by the Office of National Heatth Statistics.



District of Columbia, Massachusetts,
Florida, Connecticut, New York, New
Jersey, etc). The average payment per
urban enrollee was found to be approxi-
mately 17 percent higher than that for
rural beneficiaries (Health Care Financing
Administration, 1995). The States with
more health care resources tend to experi-
ence higher spending by their residents
(such as California, with a high physician-
to-population ratio). Other factors, such as
age and sex composition of Medicare
enrollees and their health and disability
status (Helbing, Sangl, and Silverman,
1993), might serve as important determi-
nants of per capita variation in Medicare
spending. States with poor health status of
the residents (e.g., Georgia, Louisiana, and
Alabama) tend to spend more per capita
than States with better health status (e.g.,
Utah, Idaho, Minnesota, Oregon, and
Hawaii) (Prospective Payment Assessment
Commission, 1995). In addition, factors
such as provider practice patterns, man-
aged-care market penetration, and
provider resource costs are also important
in explaining regional differences in per
capita spending. The high resource costs
in Louisiana (17 percent above the U.S.
average) might partly explain the high per
capita spending in that State (Prospective
Payment Assessment Commission, 1995).
The growth of managed care in recent
years might also have slowed the growth of
per capita spending in States with high
HMO enrollment. However, evidence is
still mixed as to the effect of managed care
on growth of expenditures.

By analyzing the difference between per
capita expenditures with and without adjust-
ing for border crossing, several characteris-
tics are observed: The effect of border cross-
ing is found to be very large (3-34 percent)
for certain States, such as Wyoming, Idaho,
Alaska, and New Mexico. For States such as
Minnesota, North Dakota, and the District of

Columbia, per capita spending estimates
decline by 10-30 percent as a result of this
adjustment. Even for services such as home
health care, for which there is very little bor-
der crossing, the effect on some States (e.g.,
New Mexico, West Virginia, the District of
Columbia, Virginia, South Dakota) is quite
substantial (818 percent increase).’ For
services such as durable medical equipment,
a maximum difference of more than 200 per-
cent is also observed (Table 3).11 As a whole,
the border-crossing adjustment reduces the
variability of per capita expenditures across
States: The coefficient of variation declines
from 22 to 15 percent as a result of using the
residence-based estimates to calculate the
per capita expenditure.

The adjustment for border crossing has
the greatest impact (measured by mean per-
cent difference between adjusted and unad-
justed per capita expenditures!?) on per capi-
ta expenditures for laboratory services and
durable medical supplies, but only a small
impact on home health care, outpatient hos-
pital care, and inpatient hospital services.

‘Ranked by the average size of the impact,

the lowest to highest-ranking Medicare cat-
egories are:13 home health care (0.58 per-
cent), outpatient hospital care (0.75 per-
cent), inpatient hospital care (0.98 percent),
other professional care (1.77 percent), physi-
cian services (1.80 percent), hospice care
(3.20 percent), nursing homes (3.24 per-
cent), ESRD services (4.90 percent), medi-
cal durables (19.0 percent), and independent
laboratory services (51.0 percent). The

WThese high percentages result partially from the low vol-
umes of home health care expenditures in those States.

UThese percentages are calculated from Table 3 by subtracting
1 from the net flow ratios and then nultiplying the result by 100,
Because of the use of the same denominator for calculating both
providerbased and residence-based per capita expenditures,
these percentages measure the effect of the border<rossing
adjustment on per capita as well as aggregate expenditures.
12This refers to the unweighted mean because the weighted
mean is equal to zero.

13The outlying areas are excluded from these comparisons.
The rankings refer to 10 Medicare categories before they are
grouped into the NHA categories in Tables 1-6.
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impact is also found to vary substantially
across States. In terms of the variability of
impact (measured by the coefficient of varia-
tion of percent differences between adjusted
and unadjusted per capita expenditure), the
lowest- to highest-ranking Medicare cate-
gories respectively are: nursing homes,
medical durables, independent laboratory
services, other professional care, ESRD
services, hospice, physician services, home
health care, outpatient hospital care, and
inpatient hospital care. That is, the interstate
fluctuations of impact are found to be high-
est for inpatient hospital services and lowest
for nursing homes. The highest variability
for hospital services is an indication of the
wide fluctuation among States in how border
crossing impacts per capita expenditures for
this service, although the low average value
of the impact for this service indicates that
some of the positive and negative impacts
cancel out. For services such as indepen-
dent laboratory and medical durables, on
the other hand, the interstate variation is
small relative to the high average value of
the impact. These findings indicate the sen-
sitivity of the State estimates, especially for
hospital services, to the border-crossing
adjustment and highlight the significance of
making this adjustment.

CONCLUSION

This analysis indicates the extent to
which the border-crossing adjustment
influences Medicare spending estimates
by States. It should be noted that border
crossing is one of several factors that
explain differences in spending levels.
Other factors, such as differences in per-
sonal income, the supply of health care
resources, the concentration of hospital
services in urban areas, and health status,
are often found to be as significant in
explaining differences in per capita
spending levels (U.S. General Accounting

Office, 1992). The reason why the impact
of the border-crossing adjustment is not
visible at the level of average comparison
is that positive and negative impacts “net
out” when aggregated across States.l4
However, from the perspective of national
and State policymaking based on inter-
state comparisons, the impact of this
adjustment on individual State spending
estimates cannot be overemphasized.

HCFA's effort to refine and update State
spending estimates continues. The next
step includes the development of flow
matrices for non-Medicare beneficiaries for
hospital and physician services, by apply-
ing a service-mix adjustment developed
from two private data bases to Medicare
flows. Work will also continue on updating
flow matrices to reflect expenditures for
1992 and 1993 for both Medicare and non-
Medicare patients. This update will provide
adjustment factors for 1992 and 1993 to the
State estimates already published (Levit et
al,, 1995). The goal of this project is to
enhance the methods of producing esti-
mates of health care expenditures per capi-
ta and design a system in which State loca-
tion of population and expenditure esti-
mates are identical. This project will also
enable HCFA to determine the stability of
these flow matrices over time. The results
of this work will be used to generate a time
series of interstate flow ratios to adjust
expenditures from the provider-State loca-
tion to the beneficiary-residence State.
HCFA will also explore the feasibility of
studying border crossing for geographic
areas smaller than the State.
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