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This study analyzes administrative data
from the Medicare program to compare dif-
ferences by race in the use of 17 major pro-
cedures performed in the hospital. In both
1986 and 1992, black beneficiaries were less
likely than white beneficiaries to have
recetved these procedures while hospitalized.
The largest differences were seen for “refer-
ral-sensitive surgeries” such as percutaneous
transluminal coronary angioplasty, coro-
nary artery bypass graft surgery, total knee
replacement, and total hip replacement.
These differences by race suggest that there
are barriers to these services.

In contrast, black beneficiaries were found
to have substantially higher rates than white
beneficiaries in the use of four procedures
performed in the hospital: amputation of
part of the lower limb, surgical debridement,
arteriovenostomy, and bilateral orchiectomy.
The types of procedures for which black
beneficiaries have higher rates raise ques-
tions about whether there is a need for more
comprehensive and continuous ambulatory
care for the underlying health conditions
associated with these procedures.

INTRODUCTION

The 1965 Medicare legislation was
intended to reduce financial barriers to hos-
pital and physicians’ services for the elderly
population in the United States. The
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implementation of the Medicare program
meant that virtually the entire population 65
years of age or over became covered for
Medicare Part A hospital services and enti-
tled to enroll voluntarily in the Medicare
Part B physicians’ and related services
program. As a condition of participation
in the Medicare program, hospitals were
required to be in compliance with title VI of
the Civil Rights Act of 1964. Title VI requires
that no one be excluded, on the ground of
race, color, or national origin, from benefits
under any program receiving Federal finan-
cial assistance. As observed by Myers
(1970), the Medicare legislation, almost
overnight, brought an end to segregation in
hospitals. Thus, the Medicare program
could be expected to improve access to
physicians’ and hospital services for all of
the elderly in the Nation. However, some
predicted that the discrepancies in access to
health care services would very likely not
fully disappear (Bergner and Yerby, 1968).
Early reports prepared from Medicare
administrative data showed that the hospi-
tal discharge rate for beneficiaries of races
other than white in 1967, the first full year
of Medicare, was only 71 percent of the
rate for white beneficiaries—189 dis-
charges per 1,000 enrollees for races other
than white, compared with 266 discharges
per 1,000 white enrollees (Social Security
Administration, 1975). In succeeding
years, the hospital discharge rate
increased, rising faster for beneficiaries of
races other than white than for white ben-
eficiaries. By 1986, the higher discharge
rates for white persons had disappeared,
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and, by 1992, the rates were 10 percent
higher for black beneficiaries.

However, more detailed examination of
Medicare administrative data for hospitaliza-
tions in 1986 showed differences by race in
the rates of many procedures. Rates for 14
major procedures were consistently lower
for black beneficiaries compared with
white beneficiaries (Health Care Financing
Administration, 1990). Data for subsequent
years indicated that the differences by race
in the procedures studied persisted through
the end of the decade (Health Care
Financing Administration, 1992, 1993, 1994).

Other studies have focused particularly
on differences by race in the use of heart
procedures. Wenneker and Epstein (1989)
analyzed 1985 hospital discharge data from
Massachusetts and reported lower rates of
coronary angiography and coronary artery
bypass graft (CABG) surgery for black per-
sons admitted for circulatory disease or
chest pain compared with white persons
admitted for the same diagnoses. They
found no differences in the rates of percu-
taneous transluminal coronary angioplasty
(PTCA). Udvarhelyi et al. {1992) examined
Medicare administrative data for these
same procedures performed for Medicare
patients hospitalized in 1987 with acute
myocardial infarction (AMI). They found
that black beneficiaries had substantially
lower rates of cardiac catheterization,
CABG surgery, and PTCA in the 90 days
following the AM], although 2-year survival
was the same in both races. Similarly,
Whittle et al.(1993) showed that white vet-
erans treated in Veterans Affairs hospitals
from 1987 through 1991 were more likely
to undergo cardiac catheterization, PTCA,
and CABG surgery. In our analysis of
trends for Medicare beneficiaries in the
last half of the 1980s, we found substantial
differences by race in CABG surgery and

PTCA (McBean, Warren, and Babish,
1994). Thus, information from several dif-
ferent data sources from the last half of the
1980s has highlighted greater use of surgi-
cal procedures, particularly cardiac proce-
dures, in white persons compared with
black persons.

Recently, Escarce et al. (1993) used
Medicare Part B data for 1986 to examine dif-
ferences by race in a number of non-surgical
and surgical procedures. For many impor-
tant diagnostic procedures, such as electro-
cardiograms, non-invasive cardiac imaging,
sigmoidoscopy, colonoscopy, chest X-ray,
magnetic resonance imaging of the brain,
and computerized tomographic scan of the
head, rates were all significantly greater in
white Medicare beneficiaries compared with
black beneficiaries.

This article continues the exploration of
differences by race in the rates at which 17
major procedures are performed in the
hospital. Several of these procedures (for
example, CABG, PTCA, knee replacement,
and hip replacement) are considered to be
“referral-sensitive procedures” (Institute of
Medicine, 1993). In addition, to understand
better the overall patterns of use of surgical
procedures in the two racial groups, this
study raises the question: Are there proce-
dures that tend to be performed more fre-
quently for black beneficiaries compared
with white beneficiaries? Accordingly, we
sought to identify the types of hospitaliza-
tions in which the procedure rates were
higher among black beneficiaries.

METHODS

Medicare administrative data were used
as the basic source for this study. Data
were derived from the Medicare Provider
Analysis and Review (MEDPAR) files for
calendar years 1986 and 1992. Nearly all
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hospitalizations of the elderly in short-stay
hospitals are covered under Medicare, and
reimbursement claims submitted by the
hospitals are used to create a record of each
hospitalization in the MEDPAR file. Each
record contains the dates of admission and
discharge, up to five diagnoses (the first list-
ed is the principal diagnosis), up to three
procedures, and the diagnosis-related group
(DRG) on which hospital reimbursement
was bhased. Procedures are coded using the
International Classtfication of Diseases, 9th
Revision, Clinical Modification (ICD-9-CM).

Procedures Examined

First, the MEDPAR files were used to
identify 17 major procedures performed on
Medicare beneficiaries 65 years of age or
over. Second, the MEDPAR files were used
to identify individual or closely related sur-
gical DRGs for which hospitalization
occurred at least 25 percent more fre-
quently among black beneficiaries and for
which at least 1,000 admissions for this
DRG occurred among black beneficiaries.
Subsequently, the ICD-9-CM codes for the
procedures performed in these DRG
groupings were identified. Four procedure
codes (or groups of codes) met the criteria
of occurring at least 1,000 times and per-
formed at least 25 percent more frequently
among black beneficiaries compared with
white beneficiaries. The Technical Note
shows the ICD-9-CM procedure codes
used to select the MEDPAR records. Date
of death, obtained from Medicare enroll-
ment files, is appended to the record to
track death up to 2 years after the year of
discharge from the hospital.

Calculation of Rates

Information from the Medicare denomina-
tor file was used to create rates of utilization.

A denominator file exists for each calendar
year, from 1985 onward; each file includes a
record for 100 percent of the Medicare
enrollees and allows the development of uti-
lization rates for various demographic and
geographic levels of aggregation.

For Medicare beneficiaries enrolled in
health maintenance organizations (HMOs),
hospital-stay records are incomplete.
Therefore, records for HMO enrollees
(about 6 percent of all beneficiaries in
1990) were eliminated from the numerator
and denominator in the computation of
procedure rates.

A procedure was counted if it appeared
in any of the three fields reserved for
procedures on the MEDPAR record.
Hospitalization rates per 1,000 Medicare
beneficiaries were age- and sex-adjusted by
the direct method, using the 1986 age-sex
composition (based on 10-year intervals) of
the Medicare population as the standard.

For each procedure, the 30-day post-
admission death rate was calculated and
age- and sex-adjusted by the direct method,
using the 1986 age-sex distribution of dis-
charges for that procedure as the standard.
The 30-day post-admisston mortality rate,
rather than the inpatient hospital mortality
rate, was used in order to compensate for
differences across hospitals and changes
over time in length of stay. On a population
basis, the 30-day post-admission mortality
rate very likely reflects both the severity of
illness of the patient population and quality
of care.

Statistical Analysis

Comparisons of the rates for black bene-
ficiaries with the rates for white beneficia-
ries were made using the odds ratio
{(black:white). The 95-percent confidence
intervals for the odds ratios were calculat-
ed according to Woolf’s method (Kahn and
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Table 1

Number and Rate of Total Hospital Discharges and Discharges for Surgical Diagnosis-Related
Groups {DRGs) for Medicare Beneficiaries 65 Years of Age or Over, by Race: 1986-92

White Beneficiaries

Black Beneficiaries

Nurnber of Rate Numnber of Rate

Discharges per 1,000 Discharges per 1,000 Black/White
Yeoar {in Thousarkis) Enrollees {in Thousands) Enrolleas Ratio
Total Hospital Discharges
1986 7,683 326.47 667 334.24 1.03
1987 7,682 2175 680 336.01 1.04
1988 7,789 32134 699 340.41 1.06
1983 7,662 310.86 704 337.55 1.09
1980 7,891 315.74 726 34292 1.09
1991 8,301 328.87 776 35995 1.08
1992 8,292 326,07 786 360.22 1.10
Surgical DAG Discharges
1986 2,100 88.84 149 7457 0.84
1987 2179 91.27 157 77.66 0.85
1988 2,208 91.14 161 78.38 0.86
1989 2,163 87.76 158 75.63 0.86
1990 2218 88.74 160 75.34 0.85
1991 2,289 89.89 159 73.78 0.82
1992 2,265 89.07 161 73.66 0.83

NOTE: Only Medicare enrollees 65 years of age or over who were not mambers of health maintenance organizations (HMOs) are included.
SOURCE: Health Care Financing Administeation, Bureau of Data Managsment and Strategy: Data from the Medicare Provider Analysis and Review

file, 1986-92.

Sempos, 1989). For each procedure, the
confidence intervals for 1986 and 1992
were compared. Because the number of
procedures performed was large, in all
cases the confidence intervals were
extremely narrow and did not overlap. This
was true even for other arthroplasty of the
hip where the odds ratios for 1986 and 1992
presented in Table 3 were both 0.45.
Therefore, none of the confidence intervals
is presented in the tables.

RESULTS

Table 1 shows Medicare hospital dis-
charge rates for persons 65 years of age or
over for 1986 through 1992. As noted earli-
er, when Medicare was first implemented,
hospitalization rates for beneficiaries
among races other than white were sub-
stantially lower than those for white benefi-
ciaries, By 1986, the total hospital discharge
rate was 334.24 discharges per 1,000 for
black beneficiaries and 325.47 discharges
per 1,000 for white beneficiaries, a

black:white ratio of 1.03. By 1992, the rate
was 360.22 per 1,000 for black beneficiaries
and 326.07 per 1,000 for white beneficiaries,
a black:white ratio of 1.10. These figures
reflect the gradual trend of increasingly
greater hospitalization rates for black bene-
ficiaries compared with white beneficiaries.

However, as shown in Table 1, through-
out the period 1986-92, black beneficiaries
were consistently less likely than white
beneficiaries to be hospitalized for a surgi-
cal DRG, the black:white ratio ranging
from 0.82 to 0.86.

Table 2 shows the number and rate of
four major cardiovascular procedures in
1986 and 1992, In 1992, for beneficiaries 65
years of age or over, cardiac catheterization
was performed over 400,000 times, PTCA
and CABG surgery occurred approximate-
ly 125,000 times each, and carotid
endarterectomy, about 60,000 times. The
three therapeutic cardiac or vascular pro-
cedures (PTCA, CABG surgery, and
carotid endarterectomy) and the diagnos-
tic procedure (cardiac catheterization)
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Table 2

Number and Rates of Heart and Vascular Procedures and 30-Day Post-Admission Mortality Rates
for Medicare Beneficiaries 65 Years of Age or Over, by Race: 1986 and 1992

Procedure Rate 30-Day Post-Admission Mortality Rate
1986 1992 1986 1992

Rate per Black/ Rate par Black/ Rate per Black/ Rate per Black/
Procedurs 1,000  White 1,000  White 1,000 White 1,000  White
and Race Number Enrollees Ratio Number Enrollees Ratio Discharges Ratic Discharges Ratio
Cardiac Catheterization
White 226,381  9.52 409,074 16,19 " {1} " "
Black 9,924 497 052 23539 1i05 088 {1 Q) () {1)
Percutaneous Transiuminal
Coronary Angioplasty
White 31,433 1.32 125,610 4.98 37.38 2327
Black 839 0.42 0.32 4,703 2.2 0.44 39.33 1.05 24.38 1.05
Coronary Artery
Bypass Graft
White 68,753 2.89 121,020 4.79 59.90 40.57
Black 1,620 0.81 0.28 3,920 1.85 0.39 79.01 1.32 45.61 112
Carotid Endarterectomy
White 46,465 1.85 60,090 2.36 20.53 15.53
Black 1,082 0.55 0.28 1,569 0.73 0.31 21.98 1.07 20.43 1.32

'Not applicable becauss cardiac catherization is a diagnostic procedure that is often followed by a surgical procedure.

NOTE: Data are age- and sex-adjusted.

SOURCE: Health Care Financing Administration, Bureau of Data Management and Strategy: Data from the Medicare Provider Analysis and Review

fila, 1986 and 1992,

were performed at a substantially lower
rate for black beneficiaries compared with
white beneficiaries in both 1986 and 1992,
Over the 7 years, the rates increased for all
four procedures and for both races.
Cardiac catheterization increased 70 per-
cent for white beneficiaries and 122 per-
cent for black beneficiaries. During this
period, the rate for the newest procedure,
PTCA, increased 277 percent for white ben-
eficiaries and 426 percent for black benefi-
ciaries; the rates for CABG surgery and
carotid endarterectomy increased by 66
and 21 percent, respectively, for white ben-
eficiaries, while the corresponding increas-
es were 128 and 33 percent for black bene-
ficiaries. Thus, in 1992, the black:white
ratio of the rates for the four procedures—
0.68 for cardiac catheterization, 0.44 for
PTCA, 0.39 for CABG surgery, and 0.31 for
carotid endarterectomy—were all higher
than in 1986.

In both 1986 and 1992, the 30-day post
admission mortality rates following the three
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therapeutic procedures were consistently
higher for black beneficiaries compared with
white beneficiaries. In 1986, mortality was
highest for CABG surgery—79.01 deaths
per 1,000 procedures for black beneficiaries
and 53.90 deaths per 1,000 procedures for
white beneficiaries, a 32-percent differential.
For the two cardiac surgeries, the 30-day
mortality rates decreased dramatically for
both races between 1986 and 1992; for white
beneficiaries, the mortality rate fell 38 per-
cent following PTCA, and 32 percent follow-
ing CABG surgery, and, for black beneficia-
ries, the corresponding decreases were 38
and 42 percent. In 1992, the black:white ratio
of the 30-day post-admission mortality rate
was 1.05 for PTCA, 1.12 for CABG surgery,
and 1.32 for carotid endarterectomy.

Table 3 shows similar information for
four orthopedic and three back proce-
dures. Total knee and total hip replacement
and the three back procedures are general-
ly considered to be referral-sensitive surg-
eries. Reduction of fracture of the femur
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Table 3

Number and Rates of Orthopedic and Back Procedures and 30-Day Post-Admission Mortality
Rates for Medicare Beneficiaries 65 Years of Age or Over, by Race: 1986 and 1992

Procedure Rate 30-Day Post-Admission Mortality Rate
1986 1992 1986 1992

Rate per Black/ Rate per Black/ Ratoper Black/ Raie per Black/
Procedure 1,000 White 1,000 White 1,000 White 1,000 White
and Race Number Enroliees Ratio Number Envollees Ratio Discharges Ratio Discharges Ratio
Reduction of Fracture
of Femur
White 110,695 465 132,447 4.99 58.64 57.51
Black 3,967 1.99 0.43 4,950 221 0.44 51.42 0.88 4771 0.83
Other Arthroplasty
of Hip
White 55,879 235 71,178 2.69 5435 55.27
Black 2,007 1.05 0.45 2,715 1.21 0.45 63.42 117 46.68 0.84
Total Knes Replacemant
White 50,077 21 105.670 417 5.35 4.28
Black 2,424 1.21 0.57 5,805 2.68 0.64 6.19 1.16 6.3 1.47
Total Hip Replacement .
White 58,808 247 67.876 2.66 17.48 13.56
Black 2,178 1.09 0.44 2,806 1.30 0.49 16.07 0.92 14.98 1.10
Laminectomy
White 22,488 0.95 56.069 1.54 16.36 10.07
Black 1,038 052 0.55 1,737 081 0.53 22.16 1.35 20.38 2.02
Excislon of Disc
White 20,606 087 33,818 1.35 7.18 5.37
Black 794 0.40 0.46 1,451 0.68 0.50 7.56 1.05 11.41 212
Spinal Fusion
White 5,488 0.23 16,092 0.64 19.50 13.80
Black 273 Q.14 0.61 846 0.40 0.63 25.64 1.31 21.57 1.56

NOTE: Data are age- and sex-adjusted.

SOQOURCE: Health Care Financing Administration, Bureau of Data Management and Strategy: Data irom the Medicare Provider Analysis and Review

file, 1986 and 1992.

occurred more than 130,000 times in 1992.
Total knee replacement more than doubled
between 1986 and 1992; it was performed
more than 110,000 times in 1992. Other
arthroplasty of the hip (partial hip replace-
ment) and total hip replacement occurred
approximately 70,000 times each. Together,
the three back procedures occurred approx-
imately 110,000 times. As with the cardio-
vascular procedures, in both 1986 and 1992,
these seven orthopedic and back proce-
dures were performed at substantially lower
rates for black beneficiaries compared with
white beneficiaries. Between 1986 and 1992,
large increases in rates were seen for both
races for the three back procedures;
laminectomy, excision of disc, and spinal
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fusion increased 62, 55, and 178 percent,
respectively, for white beneficiaries and 56,
70, and 186 percent for black beneficiaries.
Total knee replacement also rose dramati-
cally between 1986 and 1992, increasing 98
percent among white beneficiaries and 121
percent among black beneficiaries. In 1992,
the black rates for these orthopedic and
back procedures were between 44 percent
(reduction of fracture of the hip) and 64 per-
cent (total knee replacement) as great as for
white beneficiaries,

In 1992, the 30-day post-admission mor-
tality rates following the orthopedic and
back procedures ranged from 57.51 deaths
per 1,000 procedures (reduction of fracture
of the femur for white beneficiaries) to 4.28

HEALTH CARE FINANCING REVIEW/Summer 1994/ Volume 15, Number 4



Table 4

Number and Rates ot Selected Surgical Procedures and 30-Day Post-Admiesion Mortality Rates
for Medicare Beneficlarles 65 Years of Age or Over, by Race: 1986 and 1592

Procedure Rate 30-Day Post-Admission Mortality Rate
1986 1992 1986 1992

Rate per Black/ Rate per Black/ Rate per Black/ Rate per Black/
Procedure 1,000  White 1,000 White 1,000 White 1,000  White
and Race Number Enrollees Ratio Number Encolless Ratio Discharges Ratio Discharges Ratio
Prostatectomy
White 218,828 2259 211,851 2055 12.57 9.22
Black 17,420 21.87 095 16,738 19.99 0.97 14.18 113 11.72 1.27
Open Cholscystectomy’
White 120,181 5.05 131,430 8.25 34.03 29.86
Black 6,0m 3.08 0.60 6,919 3.28 0.62 45.15 1.33 39.76 1.33
Repair of inguinal Hernia
White 88,511 372 41.937 1.62 11.22 16.68
Black 4,917 246 0.66 2,936 1.38 0.85 19.93 1.78 18.81 1.13
Mastectomy
White 49,367 3.46 51,953 3.43 5.81 4.96
Black 2,973 248 0.72 3,641 2.76 0.80 5.72 0.98 7.42 1.50
Hysterectomy
White 43,803 3.07 54,906 3.67 8.56 744
Black 2410 2.0 0.65 2,897 22 0.60 14,52 1.70 15.16 2.04
Appendectomy
Whita - 11,883 0.50 11,522 0.45 31.89 2764
Black 849 0.33 0.7 729 0.34 0.76 52.93 1.66 64.44 2.33

'pata for open cholacysteciomy are for 1990 instead of 1992 because of the large number of laparoscopic cholecystectomies performed in 193

and 1992,
NQTE: Data are age- and sex-adjusted.

SCURCE: Health Care Finarcing Administration, Bureau of Data Managament and Strategy: Data from the Medicare Provider Analysis and Review

file, 1986, 19590, and 1952,

deaths per 1,000 (total knee replacement for
white beneficiaries). Except for reduction
of fracture of the femur and other arthro-
plasty of the hip, the 30-day post-admission
mortality rates in 1992 for the other five
procedures were greater for black benefi-
ciaries compared with white beneficiaries;
the black:white ratio of the 30-day post
admission mortality rates ranged from
2.12 for excision of disc to 1.10 for total
hip replacement.

Table 4 shows similar information for
1986 and 1992 for six other procedures
frequently performed in the hospital for
Medicare beneficiaries. In 1992, prostatec-
tomies occurred over 225,000 times among
males and, in 1990, open cholecystectomy
occurred over 135,000 times in the hospi-
tal. Of the 17 procedures examined thus
far, Table 4 contains the only procedures

for which the rates did not increase
between 1986 and 1992. Among these six
surgical procedures performed in the hospi-
tal, rates decreased for both races for
inguinal hernia repair, open cholecystecto-
my, and appendectomy (for white beneficia-
ries). The decline in the rates for inguinal
hernia repair reflects the fact that this pro-
cedure is now being done on an outpatient
basis; open cholecystectomy declined sub-
stantially between 1990 and 1992 due to the
introduction of laparoscopic cholecystecto-
my, a procedure performed on an outpa-
tient or inpatient basis. In 1992, the ratio of
the procedure rate for black beneficiaries
to that for white beneficiaries ranged
from 0.97 for prostatectomy to 0.60 for
hysterectomy. These ratios tended to be
higher than those for the procedures
discussed previously.
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Table

5

Number and Rates of Selected Procedures for Which the Rates are Higher for Black Beneficiaries
Than for White Beneficiaries and 30-Day Post-Admission Mortality Rates for Medicare
Beneficiaries 65 Years of Age or Over: 1986 and 1992

Procedure Rate

30-Day Post-Admission Mortality Rate

1986 1992 1986 1992

Rate per Blaclk/ Rate per Black/ Rate per Black/ Rate per Blaclk/
Procedure 1,000  White 1,000  White 1,000 White 1,000  White
and Race Number Enrollees Ratic MNumber Enrollees Ratio Discharges Ratio Discharges Ratio
Amputation of Part of 4
Lower Limb
White 40,271 1.71 45,114 1.75 100.64 98.18
Black 10,986 5.54 324 13,879 6.33 3.62 84.60 0.84 77.31 0.79
Excistonal Debridement
White 58,727 2.50 64,842 253 85.24 78.20
Black 11,683 59 2.36 14,713 8.70 2.65 115.58 1.36 95.55 1.22
Arteriovenostomy
White 14,369 0.61 20,744 0.82 141.39 68.03
Btack 4,874 245 4.02 9,148 4.24 517 82.14 0.58 44 .97 0.66
Bilateral Orchiectomy
White 15,872 1.80 14,735 1.142 21.38 21.09
Black 2,245 2.82 1.57 2,107 247 2.21 3407 1.59 20.90 0.99

NOTE: Data are age- and sex-adjusted.

SOURCE: Health Care Flnancing Administration, Buteau of Data Managemsnt
file, 1986 and 1992,

Except for mastectomy performed in
1986, the 30-day post-admission mortality
rates following the seven procedures were
greater for black beneficiaries compared
with white beneficiaries in both 1986 and
1992. In 1992, the black:white ratio ranged
from 1.13 for inguinal hernia repair to 2.33
for appendectomy.

Table 5 shows the four procedures for
which black beneficiaries were more likely to
be hospitalized than white beneficiaries, They
are amputation of part of the lower limb (usu-
ally as a consequence of diabetes); excisional
debridement (removal of tissue, usually relat-
ed to decubitus ulcers); arteriovenostomy
(shunts or cannulae implanted for chronic
renal dialysis); and bilateral orchiectomy
(removal of both testes, generally performed
for cancer) in males. These procedures are
considered non-elective. In 1992, excisional
debridement was one of the three listed pro-
cedures in almost 65,000 hospitalizations of
white beneficiaries and about 15,000 hospital-
izations of black beneficiaries. Amputations of
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and Strategy: Data from the Medicare Provider Analysis and Review

part of the lower limb were performed some-
what less frequently, approximately 45,000
times for white beneficiaries and slightly
under 14,000 times for black beneficiaries in
1992. Neither of these two procedures
increased dramatically in either race between
1986 and 1992. Arteriovenostomies occurred
slightly less than 30,000 times in 1992;
between 1986 and 1992, the rate increased by
34 percent in white beneficiaries and by 73
percent in black beneficiaries. Bilateral
orchiectomy rates decreased for both races
between 1986 and 1992. The decrease was
much greater for white males (38 percent)
compared with black males (12 percent). In
1992, arteriovenostomy had the greatest
black:white ratio (5.17), followed by amputa-
tion of part of the lower limb (3.62), excision-
al debridement (2.65), and bilateral orchiecto-
my (2.21). The black:white ratio for each of
the four procedures was greater in 1992 com-
pared with 1986.

Table 5 also shows the 30-day post-
admission mortality rates for these four
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procedures. The mortality rates following
amputation of part of the lower limb, exci-
sional debridement, and arteriovenostomy
were generally higher in both 1986 and 1992
than the mortality rates following any of the
17 procedures shown in the preceding
tables; the 30-day mortality rates in 1992
ranged from 44.97 per 1,000 discharges fol-
lowing arteriovenostomy in black beneficia-
ries to 98.18 per 1,000 discharges in white
beneficiaries following amputation of part of
the lower limb. The greatest decreases in
the 30-day post-admission mortality rates
were seen in persons who had arteriovenos-
tomies; the 30-day post-admission mortality
rates declined approximately 50 percent for
both black and white beneficiaries. Over
time, the ratios of the black:white mortality
rates were relatively stable following
amputation of part of the lower imb (0.79 in
1992), excisional debridement (1.22 in
1992), and arteriovenostomy (0.66 in 1992).
This was not true for bilateral orchiectomy;
the ratio decreased markedly between 1986
and 1992, reflecting the large drop in the
mortality rate among black males.

DISCUSSION

In 1986 and 1992, the black:white ratios
of the procedure rates for the 17 major
procedures discussed in this study were all
less than 1.0; for six of the procedures,
the ratios were less than 0.50. Although the
rates for most of these procedures
increased more in black beneficiaries than
in white beneficiaries, the rates in 1992
remained lower for black beneficiaries
compared with white beneficiaries. Over
the 7-year period, procedure rates for
three of the major procedures (cardiac
operations and total knee replacement)
increased substantially for both races.
For those traditional procedures such as
prostatectomy, hysterectomy, and mastectomy,

procedure rates were relatively stable, and
differences by race tended to bhe lower
than those derived for the other major
procedures studied.

The 30-day post-admission mortality rate
following these procedures, when applied
at the hospital level, has generally been
used to monitor the quality of care provided
in the institution or region. However, the
30-day postadmission mortality rate,
applied on a population basis rather than on
a hospital basis, very likely measures, in
part, differences in the overall severity of ill-
ness in the patient population undergoing
the surgical procedure. The consistently
higher 30-day post-admission mortality
rates for black beneficiaries (for 15 of the 17
major procedures studied), coupled with
their lower utilization rates, suggest that
there may be higher levels of severity of ill-
ness among black beneficiaries at the time
the procedures are performed. It may be
that those factors that influence lower uti-
lization of surgical procedures among black
beneficiaries compared with white benefi-
ciaries result in black beneficiaries having
the surgical procedures, on average, later in
the course of the illnesses, which would
increase their risk of death in the postoper-
ative period. That is, there may be fewer
healthier black beneficiaries undergoing
these treatments compared with white ben-
eficiaries. Thus, it is likely that the higher
30-day post-admission mortality rates for
these procedures describe part of the
impact of lower utilization of surgical proce-
dures among black beneficiaries.

There may be several factors influencing
the differences found in procedure rates by
race. One reason for delaying or avoiding
treatment may be financial disincentives
among black Medicare beneficiaries.
While it is true that all persons in our study
have Part A Medicare coverage and 97
percent purchase Part B coverage or
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have it purchased on their behalf, a greater
percentage of black beneficiaries than
white beneficiaries are liable for Medicare
deductibles and copayments out of pocket
(Escarce et al., 1993; Rice and McCall, 1985).
The 1989 National Health Interview Survey
estimated that 79 percent of white elderly
persons had private insurance or Medicaid
to supplement their Part A and Part B
coverage (74 percent private and 5 percent
Medicaid), whereas only 54 percent of black
elderly persons had such coverage (36 per-
cent private and 18 percent Medicaid)
(Adams and Benson, 1990). However, the
differences in treatment practices appear so
large as to very likely result from other fac-
tors, in addition to differences in supplemen-
tal health insurance coverage.

Another factor influencing these differ-
ences may involve the health care delivery
system. It may be that black persons are
less likely to receive care from private
physicians and are more likely to receive
care from a variety of sources, which could
result in delays in the management of the
patient and increases in the time hefore
surgical intervention is attempted. The 133
percent higher 30-day post-admission mor-
tality rate for black beneficiaries following
admission for appendectomy indicates that
there may also be delays in self-referral to
the health care system.

While differences in economic status and
health care delivery may explain some of the
differences by race, patient preferences, as
well as provider opinion and selection, may
also contribute. In the Coronary Artery
Surgery Study (Maynard, Passamani, and
Pulhun, 1986}, white persons were found to
have a greater preference for coronary
artery surgery than black persons. These are
issues which should be explored further and
which need to be the focus of attention by
providers and beneficiary advocacy groups.

As we reported earlier (McBean, Warren,
and Babish, 1994), during the period 1986
through 1990, the 30-day postadmission
mortality rates following PTCA and CABG
surgery declined significantly for both races.
In 1992, the ratios of the mortality rates
(black:white) for PTCA and CABG surgery
were among the lowest for the 17 procedures
presented. This population-based informa-
tion could be used in providing patient infor-
mation and in counseling regarding these
procedures. It may be useful in reducing the
difference previously cited in the preference
by race for coronary artery procedures.

At times, discussions of racial differences
in the use of health services attempt to com-
pare the underlying need for service.
Unfortunately, for many conditions, there is
little information available on the incidence
and prevalence of specific illnesses in per-
sons 65 years of age or over to conclude
whether the differences reflect, at least in
part, differences in need. A prime exception
is osteoporosis, which is known to be more
prevalent among white beneficiaries, partic-
ularly females. Thus, the higher rates of
reduction of fracture of the femur and other
arthroplasty of the hip among white benefi-
ciaries is to be expected.

In our more detailed analysis of heart
procedures (McBean, Warren, and Babish,
1994), we concluded that the estimates of
ischemic heart disease derived from the
National Health Interview Survey (Adams
and Benson, 1991) or from HCFA data
could not explain the difference in the rate
of heart procedures. Udvarhelyi et al.
(1992) and Whittle et al. (1993) analyzed
cohorts of persons with incident acute
myocardial infarction or other cardiac
diagnoses to reduce the disparity in the
need for the procedures between the two
racial groups. Escarce et al. (1993) cite
several references which indicate that the
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underlying need for cerebrovascular and
joint procedures should be approximately
the same in both race groups. Javitt et al.
(1991) reported a 2.19 times greater occur-
rence of surgical treatment of glaucoma
among black Medicare beneficiaries com-
pared with white beneficiaries, but cited
population-based survey examination data
indicating the need for surgery to be four
to six times greater in the black population.

To our knowledge, population-based
estimates of the prevalence of race-specific
hernia, benign prostatic hypertrophy, uter-
ine pathology, and appendicitis in the elder-
ly American population do not exist. If we
are to evaluate equity in access across
racial and other vulnerable subgroups for
specific procedures, a concerted effort is
needed to develop knowledge by race
about the prevalence of specific diseases as
well as reliable methods to translate need
into expected procedure rates. However,
the preponderance of the evidence in this
and other studies indicates that, even after
adjustments are made for need, there are
systematic differences in major surgical
and non-surgical procedure rates for black
Medicare beneficiaries compared with
white beneficiaries.

Of the procedures we analyzed, the differ-
entials by race for the newer, more highly
elective, and referral-sensitive procedures,
such as the vascular procedures, hip replace-
ment, knee replacement, and back proce-
dures, were nearly always greater than the
differentials by race for older or less elective
procedures such as repair of inguinal hernia,
appendectomy, mastectomy, prostatectomy,
and cholecystectomy. The fact that there are
larger differences by race for newer and
more elective procedures is consistent with
the findings by Wennberg et al. (1982) that
geographic variations also tend to be greater
for conditions for which there are differences

of opinion among physicians and patients
about the outcomes of alternative therapies.

At the same time, studies of Medicare
beneficiaries have shown significant rates
of inappropriate treatments, which may
explain in part the higher rates for white
beneficiaries. Brook et al. (1990) estimated
that 77 percent of carotid endarterectomies
and 36 percent of coronary angiographies
performed in the Medicare population were
either inappropriate or equivocal. In their
analysis, race (defined as white or races
other than white) was not a significant vari-
able in explaining the appropriateness of
use in their model. Moreover, despite dif-
ferences in procedure rates by race,
Udvarhelyi et al. (1992) found similar 2-year
survival rates for black and white Medicare
beneficiaries with AMI, clearly indicating
that more knowledge is needed about the
appropriateness of vascular procedures.

The second part of this study identified
hospitalizations for which the procedure
rates among black Medicare beneficiaries
are greater than among white Medicare
beneficiaries. Our first observation is that
there are relatively few such procedures.
Second, in contrast to the lack of informa-
tion about difference in disease prevalence
for the 17 major procedures, these findings
appear to reflect, in part, known differences
in disease prevalence in the two race
groups. The most frequent principal diag-
nosis associated with amputation of part of
the lower limb is diabetes mellitus (62
percent). Estimates from the Division of
Diabetes Translation of the National
Centers for Disease Control and Prevention
indicate that the prevalence of diabetes
among black persons 65 years of age or
over is 88 percent greater than among
white persons, much lower than the 262
percent greater amputation rate among
black beneficiaries in 1992.
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The principal diagnosis of prostate can-
cer appeared in approximately 90 percent
of the hospitalizations for both white and
black males who underwent bilateral
orchiectomy (data not shown). The
black:white ratio for the incidence of all
prostate cancer is 1.33 (National Cancer
Institute, 1990). Bilateral orchiectomy is
performed primarily for stage D1 and D2
prostate cancer (disease found in pelvic
lymph nodes) (Garnick, 1992). Thus, the
higher procedure rate indicates more fre-
quent treatment for advanced prostate can-
cer in black beneficiaries.

Provisional HCFA data for 1992 indicate
that there were 1,758 black persons on
chronic renal dialysis for end-stage renal
disease (ESRD) per 1 million black benefi-
ciaries, compared with 444 per 1 million
white beneficiaries (black:white ratio of
3.96). These data are for beneficiaries of all
ages, and the black:white ratio of persons
on chronic renal dialysis is greater in bene-
ficiaries less than 65 years of age than in
older ones (Eggers, 1994). Thus, the high
black:white ratio (5.17) for arteriovenosto-
my is consistent with the greater preva-
lence of the underlying disease state.

This portion of the analysis suggests that
black persons may be more likely to
receive procedures that reflect delayed
diagnosis or initial treatment (palliative or
advanced-stage cancer treatment), poor or
infrequent medical care (diabetes and vas-
cular disease progressing to amputations
and skin necrosis/infection), or severe ill-
ness for which management of diabetes or

hypertension has failed (ESRD). It is gen-

erally believed that these four procedures
may often be avoided or delayed by com-
prehensive and continuous medical care.

The 1980s saw the emergence of a trend
toward the support of research relating to
the outcomes and effectiveness of medical
and surgical treatments. The outcomes and
effectiveness initiative was stimulated by
the large and unexplained variations across
geographic areas in treatment practices.
The large differences by race in Medicare
procedure rates underscore the impor-
tance of developing better information on
appropriateness, outcomes, and effective-
ness of treatments, as well as the impor-
tance of developing more information
about differences in disease prevalence
and the need for care by racial and other
subgroups of our population.

There is a broad consensus that access
to health care should be available for every
person in the Nation. These data for
Medicare beneficiaries suggest that health
insurance is a necessary but not sufficient
condition for assuring that access to care is
equitable for all of the population. To be
assured that equal access based on need
exists in the future American health care
delivery system, data and knowledge must
be routinely developed about the need for
and use of services among each potentially
underserved population group.
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TECHNICAL NOTE

List of Procedures and Associated ICD-9-CM or DRG Codes

Procedure

Cardiac catheterization

Percutaneous transluminal coronary
angioplasty

Coronary artery bypass graft surgery
Carotid endarterectomy
Reduction of fracture of the femur

Other arthroplasty of the hip

Total knee replacement

Total hip replacement

Laminectomy

Excision of disc

Spinal fusion
Prostatectomy

Open cholecystectomy
Repair of inguinal hernia
Mastectomy
Hysterectomy
Appendectomy
Amputation of part of the lower limb
Excisional debridement
Arteriovenostomy

Bilateral orchiectomy
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ICD-9-CM or DRG Code

37.21-37.23

36.0 until 10/1/86
36.01 and 36.02 as of 10/1/86
36.05, 36.01, and 36.02 as of 10/1/87

DRG 106 and 107
38.12
79.05, 79.15, 79.25, and 79.35

81.6-81.69 until 10/1/89
81.52 as of 10/1/89

81.41 until 10/1/89
81.54 as of 10/1/89

£1.5-81.59 until 10/1/89
81.51 as of 10/1/89

03.09

80.5-80.59

81.0-81.09

60.2-60.6

51.21-51.22

53.0-63.17

85.20, 85.22-85.23, and 85.41-85.48
68.4-68.7

47.0

84.10-84.17

86.22

39.27, 39.42, 39.93, and 39.94
62.41

89
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