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ABSTRACT

Background 1f discovered at an early stage, non-
small-cell lung cancer is potentially curable by surgi-
cal resection. However, two disparities have been
noted between black patients and white patients with
this disease. Blacks are less likely to receive surgical
treatment than whites, and they are likely to die soon-
er than whites. We undertook a population-based
study to estimate the disparity in the rates of surgical
treatment and to evaluate the extent to which this dis-
parity is associated with differences in overall survival.

Methods We studied all black patients and white
patients 65 years of age or older who were given a
diagnosis of resectable non-small-cell lung cancer
(stage | or Il) between 1985 and 1993 and who resid-
ed in 1 of the 10 study areas of the Surveillance, Ep-
idemiology, and End Results (SEER) program (10,984
patients). Data on the diagnosis, stage of disease,
treatment, and demographic characteristics of the
patients were obtained from the SEER data base. In-
formation on coexisting illnesses, type of Medicare
coverage, and survival was obtained from linked
Medicare inpatient-discharge records.

Results The rate of surgery was 12.7 percentage
points lower for black patients than for white patients
(64.0 percent vs. 76.7 percent, P<0.001), and the
five-year survival rate was also lower for blacks (26.4
percent vs. 34.1 percent, P<0.001). However, among
the patients undergoing surgery, survival was simi-
lar for the two racial groups, as it was among those
who did not undergo surgery. Furthermore, analyses
in which adjustments were made for factors that are
predictive of either candidacy for surgery or survival
did not alter the influence of race on these outcomes.

Conclusions Our analyses suggest that the lower
survival rate among black patients with early-stage,
non-small-cell lung cancer, as compared with white
patients, is largely explained by the lower rate of sur-
gical treatment among blacks. Efforts to increase the
rate of surgical treatment for black patients appear to
be a promising way of improving survival in this
group. (N Engl J Med 1999;341:1198-205.)
©1999, Massachusetts Medical Society.
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N the United States, lung cancer is the leading

cause of death attributed to cancer among both

men and women, claiming the lives of more than

150,000 people each year. About one third of
patients with the most common histologic type of
lung cancer, non—small-cell cancer, are first given
the diagnosis at an early, potentially curable stage. If
treated by surgical resection, these patients have a 40
percent likelihood of surviving for five years or long-
er. In contrast, patients who present with advanced
disease or who do not undergo surgical resection have
a median survival of less than one year.! In the light
of this information, it is important to determine
whether patients who have potentially curable dis-
ease actually receive surgical treatment.

Several studies have uncovered an association be-
tween race and the likelihood of receiving surgical
treatment for resectable non—small-cell lung cancer.
Greenwald et al. found that patients with stage I dis-
case in Seattle, San Francisco, and Detroit were less
likely to undergo surgical resection if they were black
or of lower socioeconomic status than if they were
white or of higher socioeconomic status.2 Smith et
al. found similar disparities in the treatment of black
patients and white patients in a cohort in Virginia.?
Samet et al. found that older age and Hispanic ances-
try were associated with lower rates of surgical treat-
ment in a cohort in New Mexico.*

We undertook a study to answer two questions
about the treatment of early-stage, non—small-cell
lung cancer. First, is there a difference in the rate of
surgical treatment between white patients and black
patients with this type of lung cancer, and if so, is
the discrepancy still apparent once we account for the
effects of coexisting illness, socioeconomic status,
insurance coverage, and availability of care? Second,
does this discrepancy in part explain the differences
in survival between black patients and white patients
with lung cancer? To answer these questions, we
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chose a setting and design that mitigated the effect
of the confounding factors. We proposed two hypoth-
eses: that black patients would receive surgical treat-
ment less frequently than white patients and that dif-
ferences in survival between black patients and white
patients would be substantially explained by the dif-
ference in the rates of surgical treatment.

METHODS
Sources of Data

We tested our hypotheses with the use of data from the Sur-
veillance, Epidemiology, and End Results (SEER) cancer regis-
tries that have been linked with data on Medicare hospitalizations.
The SEER—Medicare data base has been used extensively to as-
sess patterns of care for persons with new diagnoses of cancer.5¢
The SEER registries, sponsored by the National Cancer Institute,
list all incident cases of cancer in five metropolitan areas (San
Francisco—Oakland—San Jose, Detroit, Atlanta, Seattle, and Los
Angeles County) and five states (Connecticut, Utah, New Mexico,
Iowa, and Hawaii) and cover approximately 14 percent of the pop-
ulation of the United States.” These data contain information on
cach newly diagnosed case of cancer, including the month and year
of the diagnosis; the location, histologic type, nodal involvement,
and spread of the tumor; and the type of treatment provided within
four months after diagnosis (e.g., surgery or radiation). The site
of cancer is coded in the SEER data according to the Internation-
al Classification of Diseases for Oncology, 2nd edition (ICD-O-2).8

The Medicare program, which provides health care coverage
for 97 percent of persons 65 years of age or older, collects claims
for all services covered by the program. Information about hos-
pitalizations is included in the Medicare Provider Analysis and
Review (MEDPAR) files, which contain information on all hos-
pital admissions since 1984. Medicare also maintains files that doc-
ument the dates of death of beneficiaries and whether they were
covered by a traditional indemnity program or by a health main-
tenance organization (HMO).

The SEER and Medicare data bases have been linked in order
to permit population-based studies of health outcomes. The data
on 94 percent of the persons included in the SEER files who are
65 years of age or older have been successfully linked to Medicare
records.” Focusing on this group of people who were eligible for
Medicare led to the exclusion of the 44 percent of patients in the
SEER data base who received diagnoses of lung cancer before the
age of 65 years, but this allowed us to adjust for coexisting con-
ditions, eliminated the confounding effects of insurance coverage,
and provided sufficient geographic specificity to allow us to con-
trol for the availability of health care.

Study Participants

The subjects were persons with a form of lung cancer for
which surgical resection has been shown to confer a definitive ben-
efit — stage I or stage II non—small-cell lung cancer.® We includ-
ed all patients classified as non-Hispanic white or black who were
65 years of age or older, who resided in 1 of the 10 SEER areas,
and who were given a diagnosis between 1985 and 1993 of pri-
mary cancer of the lung, non—small-cell histologic type (SEER
codes 34.0 to 34.9 and ICD-O-2 morphology codes 8010 to
8040, 8050 to 8076, 8140, 8250 to 8260, 8310, 8320, 8323,
8430, 8470 to 8490, 8550 to 8573, 8980, and 8981); there were
a total of 59,365 patients.

From this group we excluded patients who had not undergone
a complete evaluation to determine the stage of disease — that is,
those for whom there was either no documentation or incomplete
documentation with regard to tumor size, spread, or nodal in-
volvement in the SEER data base (21,006 patients [35.4 per-
cent]). We then identified patients with stage I or stage II disease
(12,900 patients) according to the staging system of the Ameri-
can Joint Committee on Cancer,!%!! using the information in the

SEER data base on size, spread, and nodal involvement of the tu-
mor. The definitions of these stages were constant throughout the
study period. We then excluded patients for whom diagnoses
were obtained from death certificates or at autopsy (127 patients
[1.0 percent]) and those in whom a second cancer was diagnosed
within two months of the primary lung cancer (1789 patients
[13.9 percent]), leaving a cohort of 10,984.

Surgical Treatment and Survival after Diagnosis

Patients were considered to have undergone surgical resection
if the variable for site-specific surgery in the SEER data base in-
dicated that a procedure that was curative in intent had been per-
formed. Such procedures included local resection, wedge resection,
segmentectomy, lobectomy, sleeve resection, partial pneumonec-
tomy, and radical pneumonectomy (SEER codes 10 to 70). The
month and year of diagnosis were documented in the SEER data
base; for analytic purposes, we assumed that the diagnosis was
made on the first day of the month. Dates of death were obtained
from Medicare, which receives this information from the Social
Security Administration. All records of death are complete through
December 31, 1994, which was therefore chosen as the date of
data censoring for patients who were last known to be alive.

Characteristics of the Participants
Demographic Characteristics and Coexisting llinesses

Information on the sex of the patients was obtained from
Medicare records, and information on race and age at diagnosis
was obtained from the SEER data base. The socioeconomic status
of each patient was estimated on the basis of Medicare data on
the median income for the ZIP Code of the patient’s residence.
This variable was necessarily an aggregate measurement of in-
come, as opposed to a factor that reflected socioeconomic status
on an individual basis. We constructed two strata: one containing
the patients who resided in areas in the lowest quartile of median
income, and the other containing the remaining patients.

The burden of coexisting illness was determined with the use
of MEDPAR inpatient records through an examination of all hos-
pital admissions occurring within the 12-month period before the
month of diagnosis. We calculated two indexes of coexisting illness
for each patient: one according to the method suggested by Ro-
mano et al.,12 in which the maximal Charlson comorbidity index!3
was calculated on the basis of inpatient records during this period
and the other according to the total number of hospital admissions
during this period. In order to calculate these two indexes, we
needed one year of recorded Medicare data before diagnosis. We
therefore calculated the comorbidity indexes and conducted the ad-
justed analyses only for patients who at the time of diagnosis were
66 years of age or older and were covered by traditional indem-
nity insurance, since Medicare does not collect data on hospital-
ization for persons in HMOs (84 percent of the total sample of
10,984). The Romano—Charlson index could not be determined
for patients without a hospitalization during this period.

Access to Care

All patients were insured by Medicare. We assigned each patient
the coverage (HMO or indemnity) that he or she had during the
month in which the diagnosis was made. To assess the local avail-
ability of care, we used the health care service areas defined by the
Health Resources and Services Administration. These areas rep-
resent regions with certain characteristics of health care availabil-
ity, and they have been used in other studies of the availability of
health care.'#!5 The areas range in size from parts of a city to sub-
stantial portions of less populous states. The health care service
area corresponding to each patient’s area of residence was docu-
mented in the SEER data base — our 10,984 study participants
resided in 80 health care service areas. To determine whether some
of our findings could be related to variations in the local availability
of health care services, we looked for heterogeneity in our find-
ings with respect to the health care service areas and SEER areas.
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Statistical Analysis

We assessed the association between the race of the patients
and the receipt of surgical treatment by comparing the overall
rates of resection (among black patients as compared with white
patients) for the entire cohort; by comparing the resection rates
between black patients and white patients within relevant sub-
groups, such as those defined by age, comorbidity index, and area
of residence; by determining the effect of race on the receipt of
surgical treatment while controlling for other important factors,
such as sex, median income in the ZIP Code of residence, age,
stage of disease, and comorbidity (one of the two measures); and
by determining whether the disparities in resection rates were
consistent with respect to the SEER area (with use of the
Breslow—Day test for heterogeneity), health care service area
(with use of the Mantel-Haenszel test for heterogeneity), and
study year (with use of the Mantel-Haenszel test).1¢

Survival curves were constructed with the Kaplan—Meier meth-
od and compared with use of the log-rank statistic.!” For analyses
involving adjustments for potential confounding factors, we used
the Cox proportional-hazards method.'” All P values are two-sid-
ed. All analyses were performed with SAS software (version 6.12,
SAS Institute, Cary, N.C.). The estimated survival benefit under
a scenario in which black patients received surgical treatment at a
rate identical to that of white patients is based on the estimated
survival probabilities derived from the observed population.

RESULTS
Characteristics of the Study Participants

There were 10,984 patients in this study; 860
(8 percent) were black, and 10,124 (92 percent) were
non-Hispanic white (Table 1). There were no sub-
stantial differences between the two groups with re-
spect to the stage of disease, type of insurance, num-
ber of hospitalizations in the 12 months before the
diagnosis, or the Romano—Charlson comorbidity in-
dex. Black patients were slightly younger and some-
what more likely to be men. The most important
disparity between the two groups was that black pa-
tients were substantially more likely to reside in a
ZIP Code area with a low median income. Also, the
distribution of patients among the SEER areas dif-
fered between the two groups.

Resection Rates and Association with Survival

Black patients and white patients who underwent
surgery had roughly similar rates of survival at five
years — 39.1 percent among black patients and 42.9
percent among whites (P=0.10) (Fig. 1). Those who
did not undergo surgery also had similar five-year
survival rates (4 percent among blacks and 5 percent
among whites, P=0.25) (Fig. 1). However, 76.7 per-
cent of the white patients underwent surgery, where-
as only 64.0 percent of the black patients received this
treatment (P<<0.001) (Table 2). The combination of
discrepant resection rates and similar survival rates
after treatment contributed to a substantial difference
in the overall survival rates, as shown in Figure 2.

We diagrammed the effect of these results in a hy-
pothetical cohort of 1000 white patients and 1000
black patients (Fig. 3): 76.7 percent of the whites
underwent surgery, and 42.9 percent of these patients
survived for five years, whereas only 5.2 percent of
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TABLE 1. CHARACTERISTICS OF BLACK AND WHITE MEDICARE
BENEFICIARIES 65 YEARS OF AGE OR OLDER WITH STAGE I OR II
NON-SMALL-CELL LUNG CANCER, 1985 1O 1993.*

Brack WHITE
CHARACTERISTIC PATIENTS PATIENTS
no. (%)
All participants
Total no. 860 10,124
Age (yr)
65-69 376 (44) 3,502 (35)
70-74 280 (33) 3,261 (32)
=75 204 (24) 3,361 (33)
Sex
Male 583 (68) 6,264 (62)
Female 277 (32) 3,860 (38)
Stage of disease
I 682 (79) 8,003 (79)
I 178 (21) 2,121 (21)
Median income in ZIP Code of residence
Lowest quartile 451 (52) 1,907 (19)
Highest three quartiles 289 (34) 6,914 (68)
Not determined 120 (14) 1,303 (13)
SEER areatf
Atlanta 122 (14) 730 (7)
Connecticut 69 (8) 1,662 (16)
Detroit 375 (44) 1,792 (18)
Los Angeles County 85 (10) 589 (6)
San Francisco—Oakland—-San Jose 165 (19) 1,595 (16)
Type of Medicare insurance
Health maintenance organization 75 (9) 961 (9)
Indemnity 780 (91) 9,112 (90)
Not determined 5(<1) 51 (<1)
Participants =66 yr with indemnity
insurance
Total no. 712 8,479
Total no. of hospitalizations
in previous year
0 520 (73) 6,455 (76)
1 133 (19) 1,446 (17)
2 41 (6) 368 (4)
>2 18 (3) 210 (2)
Highest Romano—Charlson index
in previous yeart
Not evaluated§ 520 (73) 6,455 (76)
0 67 (9) 697 (8)
1 72 (10) 801 (9)
>1 53 (7) 526 (6)

*Because of rounding, all percentages do not total 100.

tSEER denotes the Surveillance, Epidemiology, and End Results pro-
gram. Only the patients from the areas that contributed more than 5 per-
cent of the black cohort are listed.

$The Romano—Charlson index was calculated only for the patients who
were hospitalized in the 12-month period before the diagnosis.

§These participants constitute the cohort for which comorbidity scores
could not be calculated.

the remaining 23.3 percent of patients who did not
receive surgical treatment survived for that long. Thus,
overall; 341 patients (34.1 percent) were alive at five
years. In contrast, of the 1000 black patients, only 264
patients were alive at five years — 77 (7.7 percent) few-
er than in the white cohort. Two factors are respon-
sible for this difference: the lower rate of resection
among blacks (64.0 percent, vs. 76.7 percent among,
whites) and the slightly (though nonsignificantly)
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Proportion Surviving
o
(6]
1

— White patients, with surgery
— Black patients, with surgery
— White patients, without surgery
— Black patients, without surgery

No. oF PATIENTS AT Risk

White, surgery 7763 4495
Black, surgery 550 301
White, no surgery 2361 458
Black, no surgery 310 60

Years after Diagnosis

2255 1069 407 12
145 69 30 0
110 30 6 0

14 2 1 0

Figure 1. Survival of Medicare Beneficiaries 65 Years of Age or Older Who Were Given a Diagnosis of
Stage | or Il Non-Small-Cell Lung Cancer between 1985 and 1993, According to Treatment and Race.

lower five-year survival rate after surgery among blacks
(39.1 percent vs. 42.9 percent). If black patients had
undergone surgery at a rate similar to that for white
patients, we estimate that 308 black patients would
have been alive at five years, a number only 3.3 per-
cent lower than that for whites. These figures suggest
that of the 77 more deaths per 1000 black patients,
the majority (44) can be attributed to the failure to
provide surgical treatment for a curable disease.

Stratified and Adjusted Analyses

We performed a number of stratified and adjusted
analyses to test the robustness of these results. The
pivotal disparity in rates of resection was evaluated
in several important subgroups (Table 2). The re-
sults show that the lower resection rate among black
patients was consistent. In addition, we found no ev-
idence that the disparity in resection rates differed
according to the health care service area (P=0.85)
or SEER area (P=0.64) or that the overall resection
rate or the disparity in resection rates varied during
the years of the study (P=0.62) (data not shown).

The disparity also persisted in two multivariable
logistic-regression analyses in which we controlled
for age, sex, stage of disease, median income in the
ZIP Code of residence, and coexisting illness, as meas-
ured by either the Romano—Charlson index or the
number of hospitalizations in the previous year. On
the basis of these analyses, the odds ratios for under-
going surgery among black patients, as compared with
white patients, were 0.54 when the Romano—Charl-
son index was used as a measure of coexisting illness
and 0.53 when the number of hospitalizations was
used — findings that were consistent with the unad-

justed odds ratio of 0.52. The results of all the analy-
ses support the hypothesis that race is an important
independent factor in determining the likelihood that
a patient with early-stage, non—small-cell lung can-
cer will receive surgical treatment.

The observed similarities in survival among black
patients and white patients after either receiving or
not receiving surgical treatment were also evaluated
in analyses adjusted for factors previously identified
as affecting survival. These analyses showed a slightly
increased risk of death among black patients after
surgery (relative risk, 1.10; P=0.18) and a slightly de-
creased risk of death for black patients who did not
undergo surgery (relative risk, 0.84; P=0.02) (Table
3). The analyses also confirmed that in this cohort,
residence in an area with a lower median income, male
sex, older age, a higher stage of disease, and more co-
existing illness all conferred an increased risk of death,
regardless of treatment.

DISCUSSION

The optimal treatment for early-stage, non—small-
cell lung cancer is surgical resection — a treatment
with a substantial cure rate.%!8.1 In this study, we de-
termined whether the rate of surgical treatment for
stage I or stage II non—small-cell lung cancer was
lower for black patients 65 years of age or older than
it was for white patients in the same age group. Then
we compared the survival rates between black pa-
tients and white patients who had undergone sur-
gery and between black patients and white patients
who had not undergone surgery. Using several ana-
lytic techniques to control for the confounding effects
of disease stage, type of insurance coverage, avail-
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TABLE 2. RATE OF RESECTION AND RELATIVE RISK ACCORDING TO RACE.

No. oF
VARIABLE PATIENTS
Total 10,984
Age (yr)
65-69 3,878
70-74 3,541
=75 3,565
Sex
Male 6,847
Female 4,137
Stage of discase
1 8,685
II 2,299
Median income in ZIP Code of residence
Lowest quartile 2,358
Highest three quartiles 7,203
Not determined 1,423
SEER areat
Atlanta 852
Connecticut 1,731
Detroit 2,167
Los Angeles County 674
San Francisco—Oakland—San Jose 1,760
Type of Medicare insurancef
Health maintenance organization 1,036
Indemnity 9,892
Comorbidity§
No. of hospitalizations in previous year
0 6,975
1 1,579
2 409
>2 228
Highest Romano—Charlson index in
previous year{
764
1 873
>1 579

REeLATIVE Risk P

RESECTION RATE (%) (95% CI)* VALUE
WHITE

PATIENTS

BLACK
PATIENTS

640 767 0.83(0.79-0.88) <0.001
737 854  0.86 (0.81-0.92) <0.001
643 802 0.80 (0.73-0.88) <0.001
456 642 0.71 (0.61-0.83) <0.001
648 767 0.85 (0.80-0.90) <0.001
621 766 0.81 (0.74-0.89) <0.001
641 770 0.83 (0.79-0.88) <0.001
635 755 0.84 (0.75-0.94) <0.001
619 707 0.88 (0.81-0.95) <0.001
675  78.0 0.87 (0.80-0.94) <0.001
633 782 0.81(0.71-0.93) <0.001
55.7 704 0.79 (0.67-0.93) <0.001
69.6 795 0.88(0.75-1.02) 0.05
592 731 0.81 (0.74-0.89) <0.001
659 793 0.83(0.71-0.97) 0.006
746 799 093 (0.85-1.02) 0.10
70.7 763 093 (0.80-1.08) 027
635 767 0.83(0.78-0.87) <0.001
640  77.6 0.83(0.77-0.88) <0.001
594 723 0.82(0.71-0.95)  0.002
561 707 0.79 (0.60-1.05)  0.06
50.0 562 0.89 (0.55-1.43) 0.61
597 81.6 0.73 (0.60-0.89) <0.001
583 67.3  0.87(0.71-1.06) <0.12
547 601 091 (0.71-1.18) 0.45

*Relative risks are of undergoing surgical resection for black patients as compared with white pa-

tients. CI denotes confidence interval.

TSEER denotes the Surveillance, Epidemiology, and End Results program. Only data from the areas
that contributed more than 5 percent of the black cohort are listed.

fData were missing for 5 black patients and 51 white patients.

§This category includes only the patients who were 66 years of age or older and who had indemnity

insurance coverage at the time of diagnosis.

{The Romano—Charlson index was calculated only for the patients who were hospitalized in the

12-month period before the diagnosis.

ability of care, socioeconomic status, age, and coex-
isting illnesses, we found that black patients were
less likely than white patients to undergo surgical
resection (a difference of 12.7 percentage points).
Both unadjusted and adjusted analyses showed that
black patients who underwent surgical resection had
a five-year survival rate similar to that of white pa-
tients who underwent resection, and we estimated
that of the 77 more deaths per 1000 black patients,
the majority (44) could be attributed to the lack of
surgical treatment.

If black patients were to undergo surgery at a rate
equal to that of white patients, their survival rate

1202 October 14, 1999

would probably be substantially improved and would
approach that of white patients. Given equal rates of
resection, we estimate that there would be a 3.3 per-
cent discrepancy in survival at five years (341 survivors
among 1000 white patients vs. 308 among 1000 black
patients). The survival curves shown in Figure 2 for
black patients and white patients after surgery sug-
gest a similar conclusion: given equal treatment, black
patients will have a survival rate that is only margin-
ally lower than that for white patients. The small dis-
parity in survival between black patients and white
patients with equal resection rates is not surprising,
even if surgery confers an equal benefit in each group.
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1.0+
0.9
2 08
S i
E 0.7:
S 0.6
(7)) 4
c 0.5
s i
T 0.4 White
E i
a 0.37 Black
s 0.2]
0.1 P<0.001
00+———7T—7T—7T— T VT T T T T T T T T T
0 1 2 3 4 5 6 7 8 9 0 11
Years after Diagnosis
No. OF PATIENTS AT Risk
White patients 10,124 4953 2365 1099 413 12
Black patients 860 361 159 71 31 0

Figure 2. Survival of Medicare Beneficiaries 65 Years of Age or Older Who Were Given a Diagnosis of
Stage | or Il Non—-Small-Cell Lung Cancer between 1985 and 1993, According to Race.

White Patients

Black Patients

(n=1000) (n=1000)
Yes No Yes No
Surgery 767 (76.7%) 233 (23.3%) 640 (64.0%) 360 (36.0%)
Proportion o o o o
Surviving 329 (42.9%) 12 (5.2%) 250 (39.1%) 14 (3.9%)
Five-Year 341 264
Survival

Figure 3. Relation between the Rate of Surgical Resection for Stage | or Il Non—-Small-Cell Lung Cancer
and Five-Year Survival in Hypothetical Cohorts of 1000 Black and 1000 White Medicare Beneficiaries

65 Years of Age or Older.

If 76.7 percent of the black patients had undergone surgery, 308 of them would be expected to be alive

five years after diagnosis.

The actuarial data (deaths due to all causes) in the
same population show a larger gap: on average, a 73-
year-old black person has a 76 percent likelihood of
survival for five years, as compared with 81 percent for
a 73-year-old white person.20

These results should be viewed with caution. We
focused on Medicare beneficiaries who were 65 years
of age or older, and it is not clear whether there is
similar variability in the care provided to younger pa-
tients with lung cancer. In addition, in all the patients
in our study, the diagnosis of non—small-cell lung

cancer and the stage of disease had been established,
which meant that all the patients had had extensive
involvement with the health care system. Our study
did not address the care received by patients who
present with advanced disease or those in whom the
stage of disease has not been determined. Two other
factors that we did not investigate also increase mor-
tality due to non—small-cell lung cancer in black per-
sons. The annual incidence of non-small-cell lung
cancer in this population of people who are 65 years
of age or older is higher among black persons (359
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TABLE 3. EFFECT OF RACE AND OTHER FACTORS ON SURVIVAL
AMONG PATIENTS WHO UNDERWENT SURGERY
AND THOSE WHO Dip NoOT.

FacTtor RELATIVE Risk OF DEATH
PATIENTS PATIENTS NOT
UNDERGOING P UNDERGOING P
SURGERY VALUE SURGERY VALUE

Race

White* 1.00 1.00

Black 1.10 0.18 0.84 0.02
Income

Highest three quartiles*  1.00 1.00

Lowest quartile 1.10 <0.05 1.15 0.007
Sex

Female* 1.00 1.00

Male 1.44 <0.001 1.21 <0.001
Age

65-69 yr* 1.00 1.00

70-74 yr 1.17 <0.001 1.10 0.17

=75 yr 1.46 <0.001 1.20 0.004
Stage of disease

I* 1.00 1.00

11 1.98 <0.001 1.35 <0.001
Romano-Charlson

comorbidity index

Not available* 1.00 1.00

0 1.01 0.84 1.25 0.02

1 1.23 <0.001 1.22 0.006

>1 1.49 <0.001 1.42 <0.001

*This was the reference category.

per 100,000 population) than among white persons
(294 per 100,000).21.22 Also, among persons 65 years
of age or older in whom the stage of disease is deter-
mined at the time of diagnosis, the SEER data show
that black patients are less likely than white patients
to have resectable (i.e., stage I or II) disease (27 per-
cent vs. 31 percent) (unpublished data).

In this study, we were also limited in our ability
to make adjustments for two factors that might have
influenced the interpretation of our results. We used
an aggregate measure of income as a surrogate for
the socioeconomic status of each patient. Some inves-
tigators have argued that our aggregate measure is an
adequate surrogate marker for socioeconomic status,??
but others have argued that the optimal socioeco-
nomic variable is at the level of the patient, not at
the level of the community.2* Therefore, we cannot
be sure that we have separated the effects of race
from those of socioeconomic status.

In addition, we could not ascertain the Romano—
Charlson comorbidity index for the 76 percent of
our patients who were not hospitalized in the year be-
fore the diagnosis. However, it seems unlikely that
this lack has led us to make incorrect conclusions,
for three reasons. First, in the 24 percent of patients
in whom we could evaluate coexisting illness in terms
of the Romano—Charlson comorbidity index, the dis-
parity in treatment was consistent. Second, most cli-
nicians would agree that, barring the presence of
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severe pulmonary disease, a patient who had not re-
quired hospitalization for a year could probably tol-
erate a thoracotomy and partial lung resection.?
Third, we can predict that the bias we may have in-
troduced by using this measure of coexisting illness
would, if anything, have led us to underestimate the
disparity in treatment between black and white pa-
tients. Specifically, for chronic diseases that are re-
sponsive to outpatient management, such as chronic
obstructive pulmonary disease, blacks are more like-
ly than whites to be hospitalized for the same degree
of illness, thus increasing our estimate of the burden
of coexisting illness among blacks.25-26

Variations in the care of patients with similar dis-
eases have been observed since Wennberg and Git-
telsohn first called attention to the phenomenon in
1973.27 Unlike the treatments under scrutiny in many
other studies, the optimal strategy for the treatment
of early-stage, non—small-cell lung cancer is unam-
biguous: surgical resection confers a meaningful prob-
ability of cure, whereas other therapies do not. We
cannot determine from our data why black patients
have a lower rate of resection than their white coun-
terparts, but we can conclude that the difference in
treatment has a substantial effect on survival. Others
have argued that the preferences of black patients
may differ from those of white patients or that black
patients may weigh the risks of surgical therapy dif-
ferently.28:2 An alternative explanation is that black
patients are offered optimal treatment less frequently
than their white counterparts.?® These are certainly
issues worthy of investigation in future studies.

We are indebted to the Applied Research Branch, Division of Can-
cer Prevention and Population Science, National Cancer Institute;
to the Office of Information Services and the Office of Strategic
Planning, Health Care Financing Administration; to Information
Management Services; and to the SEER program. The interpreta-
tion and reporting of the data from the linked SEER-Medicare data
base are the sole responsibility of the authors.
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