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     Explaining Black – White Differences in Receipt of 
 Recommended Colon Cancer Treatment  
    Laura-Mae     Baldwin   ,    Sharon A.     Dobie   ,    Kevin     Billingsley   ,    Yong     Cai   ,    George E.   
  Wright   ,    Jason A.     Dominitz   ,    William     Barlow   ,    Joan L.     Warren   ,    Stephen H.     Taplin    

    Background:  Black – white disparities exist in receipt of rec-
ommended medical care, including colorectal cancer treat-
ment. This retrospective cohort study examines the degree to 
which health systems (e.g., physician, hospital) factors ex-
plain black – white disparities in colon cancer care.  Methods:  
Data from the Surveillance, Epidemiology, and End Results 
program; Medicare claims; the American Medical Associa-
tion Masterfi le; and hospital surveys were linked to examine 
chemotherapy receipt after stage III colon cancer resection 
among 5294 elderly ( ≥ 66 years of age) black and white 
 Medicare-insured patients. Logistic regression analysis was 
used to identify factors associated with black – white differ-
ences in chemotherapy use. All statistical tests were two-
 sided.  Results:  Black and white patients were equally likely to 
consult with a medical oncologist, but among patients who 
had such a consultation, black patients were less likely than 
white patients (59.3% versus 70.4%, difference = 10.9%, 
95% confi dence interval [CI] = 5.1% to 16.4%,  P <.001) to 
receive chemotherapy. This black – white disparity was high-
est among patients aged 66 – 70 years (black patients 65.7%, 
white patients 86.3%, difference = 20.6%, 95% CI = 10.7% 
to 30.4%,  P <.001) and decreased with age. The disparity 
among patients aged 66 – 70 years also remained statistically 
signifi cant in the regression analysis. Overall, patient, physi-
cian, hospital, and environmental factors accounted for 
 approximately 50% of the disparity in chemotherapy receipt 
among patients aged 66 – 70 years; surgical length of stay 
and neighborhood socioeconomic status accounted for ap-
proximately 27% of the disparity in this age group, and 
health  systems factors accounted for 12%.  Conclusions:  
Black and white Medicare-insured colon cancer patients have 
an equal opportunity to learn about adjuvant chemotherapy 
from a medical oncologist but do not receive chemotherapy 
equally. Little disparity was explained by health systems; 
more was explained by illness severity, social support, and 
environment. Further qualitative research is needed to 
 understand the factors that infl uence the lower receipt of 
 chemotherapy by black patients.  [J Natl Cancer Inst 
2005;97:1211 – 20]   

   Many studies have demonstrated racial differences between 
black and white patients in the process and outcomes of medical 
care. Black patients are less likely than white patients to receive 
screening tests  ( 1  –  5 ) , diagnostic tests  ( 2 , 6 , 7 ) , and a variety of 
treatments  ( 7  –  12 ) . Although these racial disparities are not uni-
form  ( 13  –  16 )  and some gaps have been narrowing  ( 17 ) , the dis-
parities have been demonstrated in the care of several cancer 
types  ( 16 , 18  –  24 ) . For example, Schrag et al.  ( 25 )  found that after 
adjusting for sociodemographic, clinical, and environmental 
characteristics, black patients were statistically signifi cantly less 

likely than white patients to receive recommended chemotherapy 
for stage III colon cancer.  

  We sought to determine whether health care systems factors, 
specifi cally those related to the treating physicians or hospitals, 
can help explain black – white disparities in colon cancer care. For 
example, we examined whether differential rates of medical 
 oncology consultation between black and white colon cancer 
 patients existed that might have infl uenced adjuvant chemother-
apy use in these populations. We chose to examine colon cancer 
treatment because of the demonstrated disparities between black 
and white patients in the use of adjuvant therapy and because of 
the clear evidence-based guidelines recommending this treat-
ment  ( 26 ) . Findings from this work may generate systems-based 
interventions to reduce disparities in cancer care and motivate 
further research.  

   M ETHODS   

   Data Sources  

  In this study, we used data from the National Cancer Institute’s 
Surveillance, Epidemiology, and End Results (SEER) cancer 
registries linked with Medicare claims for persons found in both 
fi les. The SEER-Medicare database is generated through the co-
operative efforts of the Center for Medicare & Medicaid Services 
(CMS), the National Cancer Institute, and the SEER registries. 
The SEER registries included fi ve state registries (Connecticut, 
Hawaii, Iowa, New Mexico, and Utah) and seven county-based 
registries (Atlanta, Detroit, rural Georgia, Los Angeles, San 
Francisco, San Jose, and Seattle/Puget Sound) in four other 
states. SEER data included patient demographics and cancer type 
and stage; Medicare data included enrollment dates, health 
 maintenance organization (HMO) membership, and for fee- 
for- service benefi ciaries, billed claims that included the timing, 
diagnoses, and procedures provided in hospitals, physician 
 offi ces, and clinics.  
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  We used unique physician identifi ers from the Medicare 
claims data to link physicians who provided care to their demo-
graphic and practice characteristics as reported in the 1993 and 
1997 American Medical Association (AMA) Masterfi les. Unique 
Medicare hospital numbers linked the hospital where the colon 
cancer resection occurred to hospital characteristics reported to 
Medicare via the 1996 Medicare Healthcare Reporting and Infor-
mation System and 1996 Provider of Service surveys. Permission 
to conduct this study was granted by the Human Subjects Divi-
sion at the University of Washington.  

    Study Population  

  We identifi ed 8632 black and white patients aged 66 years and 
older who were diagnosed with stage III  (27)  colon cancer (adeno-
carcinomas located in the  colon or rectosigmoid) between January 
1, 1992, and December 31, 1996. We sequentially excluded pa-
tients with simultaneous stage IV colorectal cancer (n = 11), prior 
colorectal cancer (n = 253), and autopsy- or death certifi cate – based 
diagnoses (n = 2). We then excluded patients without complete 
enrollment in fee-for-service Medicare in the year before diagno-
sis (n = 1704), because this situation precludes prior comorbidity 
measurement. We excluded patients who died or had incomplete 
enrollment in the 9 months after diagnosis (n = 1230), because 
this precludes ascertainment of chemotherapy receipt. Last, we 
 excluded  patients without a Medicare surgical resection claim 
within 6 months of diagnosis (n = 138) to ensure that all study 
patients were receiving colon cancer treatment through the Medi-
care  system. Our fi nal sample therefore included 5294 patients.  

    Study Variables  

  The study’s outcome of interest was receipt of adjuvant 
 chemotherapy within 9 months of colon cancer diagnosis. We 
searched claims from hospital inpatient and outpatient facilities 
and physician offi ces to identify chemotherapy administration. 
We defi ned chemotherapy administration broadly, using Health-
care Common Procedure Coding System (HCPCS) codes spe-
cifi c to the agents 5-fl uorouracil and leucovorin calcium that 
were used in treating colorectal cancer (HCPCS codes J0640 and 
J9190), as well as less specifi c codes that indicated chemotherapy 
administration (Current Procedural Terminology [CPT] codes 
96408 – 96414, 96520, 96530, 96545, 96549, HCPCS codes 
Q0083-Q0085, International Classifi cation of Diseases, Ninth 
Version, Clinical Modifi cation [ICD-9-CM] diagnosis codes 
E0781, E933.1, V58.1, V66.2, V67.2, and ICD-9-CM procedure 
code 99.25). Black or white race, as designated in the SEER 
 database, was the independent variable of interest. Race in the 
SEER program data is abstracted from medical records and reg-
istration information.  

   Patient characteristics.     SEER data provided patient age, sex, 
and marital status. Residence location (urban, large rural city or 
town, small rural town, or isolated small rural town) based on 
 Rural Urban Commuting Area codes was identifi ed from the plu-
rality ZIP codes on the Medicare claims in the diagnosis month or 
from the nearest ZIP code if there were none in that month  ( 28 , 29 ) .  

  To measure comorbidity, we adapted the Romano – Charlson 
comorbidity index  ( 30 ) , based on outpatient and inpatient diag-
noses made during the 11 months prior to the month before colon 
cancer diagnosis. We identifi ed four potential contraindications 
to chemotherapy (acute or prior myocardial infarction,  congestive 

heart failure, liver disease, and kidney failure) from the 18-item 
index, separately examined their association with the outcome of 
interest, and created a weighted index from the remaining condi-
tions. Length of stay during cancer resection hospitalization and 
readmission to an acute care hospital within 6 weeks of resection 
served as indicators of illness severity at the time of surgery and/
or surgical complications that might infl uence ability to undergo 
chemotherapy.  

    Environmental characteristics.     The SEER registry repre-
sented the region in which each patient received care. The me-
dian income of race- and age-matched individuals within each 
patient’s census tract was used as a measure of socioeconomic 
status. The race-specifi c percentage of patients who were 25 
years of age and older with a high school education within each 
patient’s census tract measured a combination of socioeconomic 
status, social class, and education.  

    Physician characteristics.     Primary and secondary specialty 
from the 1993 and 1997 AMA Masterfi les and specialty classifi -
cation from the Medicare claims were used to designate a physi-
cian’s specialty. Physicians listing medical oncology, hematology, 
hematology/oncology, or pediatric hematology/oncology in any 
of these sources were designated as medical oncologists. The 
fi rst medical oncologist seen within 1 month before to 9 months 
after colon cancer diagnosis was designated as the oncologist 
 responsible for chemotherapy initiation, and physician character-
istics (age, sex, years in practice, board certifi cation in internal 
medicine, and solo versus group practice) were linked for this 
individual. We designated each oncologist’s practice experience 
by calculating his or her volume of initial medical oncology 
 consultations in each study year among the stage III colon and 
stage II and III rectal cancer patients aged 66 years and older who 
were reported to the SEER program. A medical oncology consul-
tation included a claim submitted by a medical oncologist to the 
Medicare program within 1 month before to 9 months after 
colorectal cancer diagnosis.  

  We created a physician continuity-of-care variable to examine 
whether a patient saw the same primary care provider (primary or 
secondary specialty of general internal medicine, family medi-
cine, or general practice) for at least two visits in the year before 
and one visit in the 9 months after cancer diagnosis.  

    Hospital characteristics.     Even though chemotherapy is 
largely an outpatient service, we included treating hospital char-
acteristics in our analysis because approximately 90% of patients’ 
medical oncologists admitted patients to the same hospital where 
the resection had occurred, and the resection hospitalization could 
therefore represent a point of early education regarding the bene-
fi ts of adjuvant chemotherapy. Hospital characteristics included 
average daily census, hospital ownership type, designation as a 
National Cancer Institute Cancer Center or cooperative oncology 
group participant, and teaching status. Teaching facilities received 
Indirect Medical Education pay   ment for the colon cancer surgical 
admission. We calculated a year-specifi c colorectal cancer resec-
tion volume for each hospital based on the number of patients 
with colorectal cancer who were reported to the SEER program 
and had colorectal cancer surgery billed to Medicare by each 
 hospital in each of the study years.  

     Statistical Analysis  

  We fi rst compared the patient, environmental, physician, 
and hospital characteristics of black and white patients using 
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overall chi-square tests. We then compared the unadjusted 
chemotherapy rates of black and white patients with different 
characteristics  using a test of two binomial proportions. Using 
multivariable  logistic regression, we identifi ed the degree to 
which our study variables explained the black – white differ-
ences in chemotherapy use. We excluded the 183 patients with 
missing values for the three continuous variables in the 

 regression — medical oncologist volume, patient census tract-
based median income, and patient census tract-based 
percentage with high school education. We dropped variables 
from the regression that had no association with receipt of 
adjuvant chemotherapy, did not improve the model fi t, and did 
not explain the black – white disparity. We tested for interac-
tions between race and each of the variables in our fi nal model. 

    Table 1.       Characteristics of total study population by patient race *    

            %     

  Characteristic   White (N = 4871)   Black (N = 423)    P     

  Demographic           
     Age, y         .001  
        66 – 70   20.8   28.1     
        71 – 75   25.7   25.3     
        76 – 80   24.5   25.1     
         ≥ 81   29.0   21.5     
     Sex         .004  
        Female   55.3   62.7     
        Male   44.7   37.4     
     Marital status         <.001  
        Married   54.6   40.3     
        Single, separated, or divorced   10.9   21.0     
        Widowed   34.6   38.8     
  Clinical           
     Comorbidity           
        Prior or acute myocardial infarction   4.0   3.6   .630  
        Congestive heart failure   6.4   7.6   .344  
        Renal failure   0.8   0.7   .909  
        Chronic liver disease   1.0   0.0   .040  
        Other comorbid conditions index         .065  
           0   57.6   54.6     
           1   27.7   26.5     
            ≥ 2   14.7   18.9     
     Length of stay for surgical resection, days         <.001  
        <7   16.9   9.2     
        7 – 13   61.8   54.5     
         ≥ 14   21.3   36.4     
     Rehospitalization within 6 weeks of surgical resection   10.0   9.5   .741  
  Environmental           
     SEER Registry         <.001  
        Atlanta/rural Georgia   5.1   16.8     
        Connecticut   17.6   7.1     
        Hawaii   0.7   0.0     
        Iowa   19.0   0.7     
        Los Angeles   12.8   16.1     
        Detroit   15.6   42.1     
        New Mexico   2.9   0.5     
        San Francisco/San Jose   11.8   14.2     
        Seattle   10.1   2.4     
        Utah   4.4   0.2     
     Residence location         <.001  
        Isolated small rural town   6.0   1.2     
        Small rural town   6.6   1.0     
        Large rural city/town   6.7   0.5     
    Urban   80.7   97.4     
     Race- and age-specifi c median income in census tract         <.001  
         ≤ $20   000   28.0   52.0     
        $20   001 – $25   000   20.5   23.1     
        $25   001 – $30   000   17.8   11.1     
         ≥ $30   001   33.6   13.8     
     Race-specifi c % of  ≥ 25-year-olds with high school      <.001 
   education in census tract        
         ≤ 50   1.3   14.5     
        50.1 – 75   22.0   56.1     
        >75   76.7   29.4     
  Physician care           
     Saw a medical oncologist   78.7   78.5   .922  
      Had continuity primary care provider   34.5   35.5   .700    

   *  Some values were missing as follows: marital status 93, race-/age-specifi c median income in census tract 247, race-specifi c % of  ≥ 25-year-olds with high school 
education in census tract 213, length of stay 78.  P  values (two-sided) were calculated using overall chi-square tests.   
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    Table 2.       Characteristics and unadjusted chemotherapy rates of study subpopulation that saw a medical oncologist stratifi ed by patient race *    

              Unadjusted            
  %  †   chemotherapy rate 

   Black    White      Relative risk      
 Characteristic  (N = 332) (N = 3833)  Black   White  (95% CI)   P   ‡   

  Total   8.0   92.0   59.3   70.4   0.84 (0.77 to 0.92)   <.001  
  Demographic                    
     Age, y  §                    
        66 – 70   31.6   25.0   65.7   86.3   0.76 (0.66 to 0.88)   <.001  
        71 – 75   27.7   29.1   70.7   80.9   0.87 (0.76 to 1.00)   .006  
        76 – 80   25.3   24.9   53.6   70.5   0.76 (0.62 to 0.93)   <.001  
         ≥ 81   15.4   20.9   35.3   36.5   0.97 (0.66 to 1.42)   .430  
     Sex ||                     
        Female   63.0   53.4   56.9   66.4   0.86 (0.76 to 0.97)   .002  
        Male   37.0   46.6   63.4   74.9   0.85 (0.74 to 0.97)   .001  
     Marital status  ¶                      
        Married   41.5   58.4   66.4   77.5   0.86 (0.76 to 0.97)   .001  
        Single, separated, divorced   21.5   10.5   60.3   65.6   0.92 (0.75 to 1.13)   .193  
        Widowed   37.0   31.1   51.3   59.3   0.86 (0.72 to 1.04)   .037  
  Clinical                    
              Comorbidity                    
                          Prior or acute myocardial infarction                    
                                      Yes   3.3   3.7   45.5   67.8   0.67 (0.35 to 1.29)   .038  
                                      No   96.7   96.3   59.8   70.5   0.85 (0.77 to 0.93)   <.001  
                          Congestive heart failure                    
                                      Yes   7.5   5.1   48.0   51.3   0.94 (0.61 to 1.44)   .376  
                                      No   92.5   94.9   60.3   71.4   0.84 (0.77 to 0.93)   <.001  
                          Renal failure                    
                                      Yes   0.6   0.6   50.0   56.5   0.88 (0.21 to 3.70)   .426  
                                      No   99.4   99.4   59.4   70.5   0.84 (0.77 to 0.92)   <.001  
                          Chronic liver disease                    
                                      Yes   0.0   0.9   NA   72.7   NA   NA  
                                      No   100.0   99.1   59.3   70.3   0.84 (0.77 to 0.92)   <.001  
                          Other comorbid condition index    #                    
                                      0   56.3   59.1   62.0   73.9   0.84 (0.75 to 0.94)   <.001  
                                      1   25.3   27.7   57.1   67.6   0.85 (0.70 to 1.02)   .018  
                                      2+   18.4   13.2   54.1   60.2   0.90 (0.71 to 1.14)   .170  
              Length of stay for surgical resection, days  ¶                   
                          <7   9.2   18.6   76.7   80.8   0.95 (0.78 to 1.16)   .285  
                          7 – 13   54.5   62.8   64.4   73.3   0.88 (0.79 to 0.98)   .004  
                           ≥ 14   36.3   18.7   50.0   49.6   1.01 (0.83 to 1.23)   .534  
              Rehospitalization within 6 weeks of                 
   surgical resection 
                          Yes   9.0   9.5   36.7   60.4   0.61 (0.38 to 0.98)   .001  
                          No   91.0   90.5   61.6   71.4   0.86 (0.79 to 0.95)   <.001  
  Environmental                    
              SEER Registry  ¶                      
                          Atlanta/rural Georgia   18.4   5.3   68.9   70.8   0.97 (0.80 to 1.18)   .385  
                          Connecticut   6.3   17.2   66.7   72.0   0.93 (0.68 to 1.26)   .288  
                          Hawaii   0.0   0.6   NA   66.7   NA   NA  
                          Iowa   0.6   19.0   100.0   71.6   1.40 (1.33 to 1.46)   .774  
                          Los Angeles   16.0   12.9   58.5   70.2   0.83 (0.66 to 1.05)   .030  
                          Detroit   44.0   17.4   56.2   68.6   0.82 (0.70 to 0.95)   .001  
                          New Mexico   0.3   2.7   100.0   71.4   1.40 (1.24 to 1.58)   .704  
                          San Francisco/San Jose   12.7   10.9   52.4   65.6   0.80 (0.59 to 1.08)   .032  
                          Seattle   1.8   9.7   50.0   71.8   0.70 (0.31 to 1.55)   .082  
                          Utah   0.0   4.3   NA   74.2   NA   NA  
              Residence location  ¶                      
                          Isolated small rural town   1.2   5.9   75.0   75.3   1.00 (0.56 to 1.76)   .494  
                          Small rural town   0.9   6.8   66.7   69.6   0.96 (0.43 to 2.14)   .455  
                          Large rural city/town   0.3   6.2   100.0   74.5   1.34 (1.25 to 1.45)   .693  
                          Urban   97.6   81.1   59.0   69.8   0.85 (0.77 to 0.93)   <.001  
              Race- and age-specifi c median income                 
   in census tract  ¶   
                           ≤ $20   000   53.0   26.0   56.0   59.9   0.93 (0.81 to 1.08)   .168  
                          $20   001 – $25   000   23.0   20.3   55.1   70.2   0.78 (0.63 to 0.98)   .002  
                          $25   001 – $30   000   10.3   17.8   77.4   72.5   1.07 (0.88 to 1.30)   .722  
                           ≥ $30   001   13.7   35.8   73.2   77.0   0.95 (0.79 to 1.15)   .277  
              Race-specifi c % of  ≥ 25-year-olds with                 
   high school education in census tract  ¶   
                           ≤ 50   14.5   1.3   52.2   55.1   0.95 (0.65 to 1.38)   .387  
                          50.1 – 75   56.9   21.8   54.7   67.3   0.81 (0.71 to 0.94)   <.001  
                          >75   28.6   76.9   71.4   71.5   1.00 (0.88 to 1.14)   .492     

(Table continues)
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The sociodemographic variables in the fi nal model included 
age (categorized as 66 – 70, 71 – 75, 76 – 80, or 81 years of age 
and older, to ensure relative homogeneity of age), sex, and 
marital status (married, single/separated/divorced, or wid-
owed). The comorbidity and clinical variables in the model 
included the previously defi ned modifi cation of the Romano –
 Charlson comorbidity measure with four individual condi -
tions and an index score (categorized as 0, 1, or 2 and greater, 
based on score frequency), length of stay for the surgical 
 resection hospitalization (categorized as <7 days, 7 – 13 days, 
or 14 days and longer, based on surgical practice patterns), and 
 rehospitalization within 6 weeks. Environmental variables in 
the final model included SEER registry (Atlanta and rural 
Georgia registries were combined due to low case numbers in 
rural Georgia; San Francisco and San Jose were combined 
 because of their geographic proximity), census tract – based 
race-specifi c  percentage of patients who were 25 years of age 
and older with high school education, census tract – based race-/    
age-specifi c  median income, and year of diagnosis. Vari-
ables describing the patients’ medical oncologists included 
year-specifi c volume of colorectal cancer chemotherapy con-
sultations (MOVOLYR) and MOVOLYR 2 , board certifi cation 
in internal medicine, number of years in practice (categorized 
as  ≤ 10, 11 – 20, 21 – 30, or 31 and greater to represent level of 
practice experience), and practice in the patient’s surgical re-
section hospital. Variables describing the patients’ surgical re-
section hospitals included ownership type (nonprofi t, for-profi t, 
government) and status as a teaching hospital.  

  We applied General Estimating Equation (GEE) methods to 
our fi nal models to account for clustering of patients by physi-
cian and hospital and found no substantial differences in our 
results compared with results generated without GEE. Be-
cause our outcome, the adjuvant chemotherapy rate, is com-
mon in the study population (more than 50%), the adjusted 
odds ratio derived from the logistic regression does not ap-
proximate the relative risk. We approximated relative risk 
from the adjusted odds ratios using published methods  ( 31 ) . 
We calculated the c-statistic for each stage in the regression 
model as a measure of the model’s ability to predict adjuvant 
chemotherapy use. All tests of statistical signifi cance were 
two-sided, and differences between groups were considered to 
be statistically signifi cant if  P  ≤ .05.  

     R ESULTS   

   Patient Characteristics  

  Of the 5294 patients in our sample, 423 (8.0%) were black. 
Black patients were younger than white patients and more likely 
to be female, unmarried, and living in urban areas ( Table 1 ). 
Although black patients’ comorbidity and rehospitalization rates 
were similar to those of white patients, they had longer lengths of 
stay for their surgical resection. Black patients were concentrated 
in seven of the 12 SEER registries (Atlanta, Connecticut, Detroit, 
rural Georgia, Los Angeles, San Francisco, and San Jose). Black 
patients were more likely than white patients to live in census 
tracts with the lowest median incomes and the lowest rate of high 
school completion. Black and white patients were equally likely 
to consult with a medical oncologist; more than three-quarters 
received consultations (  Table 1 ). Our subsequent analyses fo-
cused on the subgroups of black (n = 332) and white (n = 3833) 
patients who had consulted with a medical oncologist. These 
subgroups were similar in sociodemographic and clinical charac-
teristics to the overall group of colon cancer patients, although 
both black and white patients who saw a medical oncologist were 
younger than those who did not ( Table 2 ).      

    Characteristics of Patients’ Medical Oncologists and 
Surgical Hospitals  

  Black patients were more likely than white patients to receive 
care from the youngest and oldest medical oncologists, medical 
oncologists with the lowest practice volumes, those in solo prac-
tice, and those who were not board certifi ed in internal medicine 
( Table 3 ). Black patients were also more likely than white  patients 
to receive care in teaching hospitals and hospitals with the high-
est volumes and the highest average daily census ( Table 4 ).      

    Adjuvant Chemotherapy Use  

  Overall, among patients who saw medical oncologists, black 
patients were less likely than their white counterparts to receive 
chemotherapy (59.3% versus 70.4%, difference = 10.9%, 95% 
confi dence interval [CI] = 5.1% to 16.4%;  P <.001) ( Table 2 ). 
This difference was most pronounced in the youngest age group 

   Table 2       (continued).     

             Unadjusted            
  %  †   chemotherapy rate 

   Black    White      Relative risk     
 Characteristic    (N = 332) (N = 3833)  Black   White  (95% CI)   P   ‡   

  Physician care                    
              Had continuity of primary care provider                    
                          Yes   37.0   34.6   65.9   69.7   0.95 (0.83 to 1.08)   .185  
                           No   63.0   65.4   55.5   70.7   0.78 (0.69 to 0.89)   <.001   

  *  NA, not applicable. 
    †   Missing values: marital status 77, race-/age-specifi c median income in census tract 182, race-specifi c % of  ≥ 25-year-olds with high school education in census 

tract 155, length of stay 59. 
    ‡   Two-sided  P  value is for the test of two binomial proportions comparing unadjusted chemotherapy rates between black patients and white patients. 
     §  P  = .018 (two-sided) for overall chi-square test comparing percentage of black patients and white patients with different characteristics.  
 ||   P  = .001 (two-sided) for overall chi-square test comparing percentage of black patients and white patients with different characteristics. 
      ¶  P  < .001 (two-sided) for overall chi-square test comparing percentage of black patients and white patients with different characteristics. 
  #    P  = .028 (two-sided) for overall chi-square test comparing percentage of black patients and white patients with different characteristics.  
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    Table 3.       Unadjusted chemotherapy rates and distribution of study patients by treating medical oncologist characteristics by patient race   

         Unadjusted 
       % *       chemotherapy rate            

     No. of          
 medical oncologists *    Black   White     Relative risk    
Characteristic   (N = 927) (N = 332) (N = 3833)  Black   White  (95% CI)  P   †  

  Medical oncologist demographic                       
              Age, y  ‡                         
                          <40   229   23.0   19.2   54.0   68.7   0.79 (0.63 to 0.97)   .002  
                          40 – 49   417   53.5   53.5   59.9   71.3   0.84 (0.74 to 0.95)   <.001  
                          50 – 59   208   15.4   21.8   54.9   70.1   0.78 (0.61 to 1.01)   .006  
                           ≥ 60   66   8.2   5.5   77.8   66.8   1.16 (0.93 to 1.45)   .860  
              Sex                       
                          Female   116   13.0   10.3   53.5   71.0   0.75 (0.57 to 1.00)   .004  
                          Male   804   87.0   89.7   60.1   70.2   0.86 (0.78 to 0.94)   <.001  
              Race/ethnicity §                        
                          Asian/Pacifi c Islander   78   16.4   14.8   66.7   77.6   0.86 (0.66 to 1.11)   .073  
                          Black   13   14.2   0.9   65.4   58.3   1.12 (0.72 to 1.74)   .696  
                          Hispanic   16   2.2   2.5   25.0   73.4   0.34 (0.06 to 1.87)   .001  
                          White   441   66.7   80.3   57.4   72.5   0.79 (0.68 to 0.92)   <.001  
                          Other   10   0.5   1.5   100.0   75.7   1.32 (1.10 to 1.59)   .689  
  Medical oncologist practice                       
              Years in practice                       
                          0 – 10   115   8.8   8.1   41.4   63.3   0.65 (0.42 to 1.02)   .003  
                          11 – 20   381   45.3   45.6   60.7   71.2   0.85 (0.75 to 0.97)   .002  
                          21 – 30   289   32.9   34.2   60.6   71.5   0.85 (0.73 to 0.99)   .005  
                          >30   135   13.0   12.1   62.8   68.3   0.92 (0.72 to 1.17)   .224  
              Year-specifi c volume of CRC                       
         chemotherapy consultations§ 
                          1 – 2   586   44.0   33.6   59.6   67.6   0.88 (0.77 to 1.01)   .020  
                          3 – 4   230   32.5   30.1   60.2   69.6   0.87 (0.74 to 1.01)   .016  
                           ≥ 5   111   23.5   36.3   57.7   73.6   0.78 (0.65 to 0.95)   <.001  
              Solo practice ||                        
                          Yes   209   29.9   21.8   58.6   71.2   0.82 (0.69 to 0.98)   .003  
                          No   711   70.1   78.2   59.5   70.1   0.85 (0.76 to 0.95)   <.001  
              Board-certifi ed in internal                       
         medicine §  
                          Yes   763   75.8   86.6   59.8   71.4   0.84 (0.75 to 0.93)   <.001  
                           No   157   24.2   13.4   57.5   63.2   0.91 (0.75 to 1.11)   .155    

   *  Missing values: age, sex, solo practice, board certifi ed in internal medicine, years in practice: seven medical oncologists, 14 patients; race/ethnicity: 369 medical 
oncologists, 1449 patients. 

    †   Two-sided  P  value is for the test of two binomial proportions comparing unadjusted chemotherapy rates between black patients and white patients. 
    ‡    P  = .019 (two-sided) for overall chi-square test comparing percentage of black patients and white patients receiving care from different types of medical oncologists. 
   §   P  < .001 (two-sided) for overall chi-square test comparing percentage of black patients and white patients receiving care from different types of medical 

 oncologists.   
  ||   P  = .003 (two-sided) for overall chi-square test comparing percentage of black patients and white patients receiving care from different types of medical 

 oncologists.  

(66 – 70 years), in which 86.3% of white patients, but only 65.7% 
of black patients, received chemotherapy (difference = 20.6%, 
95% CI = 10.7% to 30.4%,  P <.001). The black – white disparity 
in chemotherapy use was consistent across most sociodemo-
graphic and clinical groups, except in patients who were over age 
80 years; were single, separated, or divorced; had individual co-
morbidities or a comorbidity index greater than one; had a conti-
nuity provider; were living in census tracts with lower and higher 
incomes and high school completion rates; were living in certain 
SEER registries (e.g., Atlanta/rural Georgia); and had a short or 
prolonged surgical hospitalization ( Table 2 ).  

  The black – white disparity was also consistent across most 
types of medical oncologists ( Table 3 ). However, differences in 
chemotherapy rates were minimal between black and white 
 patients with medical oncologists who were age 60 and older 
(or in practice over 30 years) or were not board certifi ed. The 
black – white dis parity was less consistent across different types 
of hospitals than across different types of medical oncologists 
( Table 4 ). Minimal black – white gaps in chemotherapy use were 

found at nonteaching and for-profi t hospitals and at hospitals 
with lower volumes of colorectal resections and medium aver-
age daily  census.  

  Overall, among patients who saw a medical oncologist, black 
patients were 0.84 times as likely as white patients to receive che-
motherapy ( Table 2 ). There was a strong interaction between race 
and age that demonstrated that the black – white disparity decreased 
with age ( Table 5 ). The disparity in chemotherapy  receipt was 
greatest among patients aged 66 – 70 years (relative risk [RR] = 
0.74, 95% CI = 0.61 to 0.85); there was no statistically signifi cant 
difference by race in chemotherapy receipt among patients over 
age 80 years (RR = 1.05, 95% CI = 0.69 to 1.45). The black – white 
disparity among patients aged 71 – 80 years seen in the un adjusted 
analysis was no longer statistically signifi cant after con trolling for 
demographic characteristics (sex and marital status).    

  Further regression modeling examined whether other factors 
could explain the persistent black – white disparity among patients 
aged 66 – 70 years after adjustment for demographic  characteristics 
(RR = 0.77) (for the fi nal regression model, see Supplementary 
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Table available at  http://jncicancerspectrum.oxfordjournals.org/
jnci/content/vol97/issue16 ). Prior comorbidity explained little of 
this disparity (RR increased to 0.78). Nearly 20% of the remain-
ing black – white disparity in chemotherapy use among  patients 
aged 66 – 70 years was explained by variables measuring surgical 
complication or severity (RR increased to 0.82). Length of stay 
alone accounted for all of this change. Adjusting for  differences 
in the proportion of high school graduates in black and white 
patients’ census tracts accounted for another 17% of the black –
 white disparity in chemotherapy use (RR increased to 0.85 after 

adjustment for education variable alone; no additional change 
with median income variable). Differences in the characteristics 
of black and white patients’ medical oncologists and  surgical 
hospitals explained little of the remaining black – white disparity 
(RR increased to 0.88 after adjusting for all six variables). Addi-
tion of the medical oncologist and hospital variables at an earlier 
point in the model did not explain more of the black – white dis-
parity. Because many of the SEER areas had very low propor-
tions of black patients (i.e., Hawaii, Iowa, New Mexico, and 
Utah), we reran our fi nal logistic regression model without data 

    Table 5.       Risk ratios of the four age cohorts of black patients receiving chemotherapy compared with same age white patients   

     Risk ratio (95% CI) *     Risk ratio (95% CI) *    Risk ratio (95% CI) *     Risk ratio (95% CI) *       
 Model components  for 66 – 70-year-olds for 71 – 75-year-olds for 76 – 80-year-olds for 81+-year -olds C statistics  

  1. Age   0.74 (0.61 to 0.85)   0.88 (0.74 to 0.99)   0.83 (0.65 to 0.99)   1.05 (0.69 to 1.45)   0.723  
  2. Model 1 + demographic characteristics  †     0.77 (0.64 to 0.88)   0.91 (0.78 to 1.01)   0.86 (0.68 to 1.01)   1.08 (0.72 to 1.49)   0.735  
  3. Model 2 + comorbidity variables  ‡     0.78 (0.65 to 0.89)   0.92 (0.79 to 1.02)   0.86 (0.68 to 1.01)   1.08 (0.72 to 1.49)   0.742  
  4. Model 3 + clinical variables §    0.82 (0.69 to 0.92)   0.94 (0.81 to 1.04)   0.93 (0.76 to 1.08)   1.17 (0.78 to 1.59)   0.764  
  5. Model 4 + SEER registry   0.82 (0.69 to 0.92)   0.94 (0.80 to 1.04)   0.94 (0.77 to 1.09)   1.17 (0.78 to 1.60)   0.768  
  6. Model 5 + environmental socioeconomic   0.85 (0.73 to 0.95)   0.96 (0.83 to 1.06)   0.98 (0.81 to 1.13)   1.30 (0.89 to 1.73)   0.770 
   status measures  ||   
  7. Model 6 + medical oncologists’ characteristics ¶    0.87 (0.75 to 0.97)   0.96 (0.83 to 1.06)   0.98 (0.81 to 1.13)   1.32 (0.90 to 1.76)   0.776  
   8. Model 7 + treating hospital characteristics #    0.88 (0.77 to 0.98)   0.97 (0.84 to 1.07)   0.98 (0.80 to 1.13)   1.39 (0.95 to 1.82)   0.779    

   *  Because our outcome, the adjuvant chemotherapy rate, is common in the study population (more than 50%), the adjusted odds ratio derived from the logistic 
regression does not approximate the risk ratio. We approximated risk ratios from the adjusted odds ratios using published methods  ( 31 ) . 

    †   Sex, marital status. 
    ‡   Comorbidity measured as adaptation of Romano – Charlson index. 
   §  Clinical variables: length of stay for surgical resection, rehospitalization within 6 weeks of surgical resection. 
    ||   Race-specifi c median income, race-and age-specifi c percentage of  ≥ 25-year-olds with high school education in residence census tract, year of diagnosis. 
   ¶  Year-specifi c volume of colorectal cancer chemotherapy consultations, board certifi cation, practicing in surgical hospital, years of practice. 
   #  Hospital ownership, teaching status.   

   Table 4.       Unadjusted chemotherapy rates and distribution of study patients by surgical hospital characteristics by patient race   

                  Unadjusted            
    % *  chemotherapy rate 

     No. of   
 hospitals  Black   White     Relative risk     
 Characteristic    (N = 444) (N = 332) (N = 3833)  Black   White  (95% CI)   P   †   

  Average daily census  ‡                         
              0 – 65   221   13.6   25.2   60.5   70.4   0.86 (0.67 to 1.10)   .069  
              >65 – 110   91   8.9   24.4   53.6   71.5   0.75 (0.53 to 1.06)   .010  
              >110 – 195   77   29.1   25.4   66.3   70.5   0.94 (0.81 to 1.09)   .192  
              >195   43   48.4   25.0   55.6   68.9   0.81 (0.70 to 0.93)   <.001  
  Ownership §                        
              Government   90   8.9   10.3   41.4   62.4   0.66 (0.43 to 1.03)   .004  
              Nonprofi t   277   75.5   79.4   61.4   71.4   0.93 (0.76 to 1.16)   <.001  
              For-profi t   76   15.6   10.3   64.7   69.2   0.86 (0.78 to 0.95)   .251  
  Volume of colorectal cancer resections                      
      in year of patient’s surgery     
              1 – 15   275   27.4   25.3   62.9   69.6   0.90 (0.77 to 1.07)   .089  
              16 – 27   88   19.4   24.6   68.3   70.9   0.96 (0.81 to 1.15)   .327  
              28 – 40   51   24.0   24.5   56.4   71.6   0.79 (0.65 to 0.96)   .001  
               ≥ 41   29   29.2   25.6   55.8   69.1   0.81 (0.67 to 0.97)   .002  
  Teaching hospital  ‡                         
              Yes   139   67.7   49.5   57.3   69.0   0.83 (0.74 to 0.93)   <.001  
              No   303   32.3   50.5   66.7   71.5   0.93 (0.81 to 1.07)   .136  
  NCI Cancer Center or member of                       
      Oncology Group 
              Yes   209   70.6   74.7   60.4   70.7   0.85 (0.77 to 0.95)   <.001  
               No   234   29.4   25.3   59.4   68.9   0.86 (0.73 to 1.02)   .021    

   *  Missing values: average daily census 12 hospitals, 122 patients; ownership, National Cancer Institute Center or member of Oncology Group one hospital, 56 
patients; received Indirect Medical Education funds two hospitals, 59 patients. 

    †   Two-sided  P  value is for the test of two binomial proportions comparing unadjusted chemotherapy rates between black patients and white patients. 
    ‡    P  < .001 for overall chi-square tests comparing percentage of black patients and white patients with a surgical resection in different types of hospitals. 
  §   P  = .021 for overall chi-square tests comparing percentage of black patients and white patients with a surgical resection in different types of hospitals. 
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from those four areas. However, we found no notable  differences 
in our results. To ensure that our results broadly represented the 
U.S. population of white and black patients, we included all 
SEER areas in our fi nal analysis.  

     D ISCUSSION   

  Prior studies have demonstrated differences between black 
and white patients in the use of chemotherapy for stage III colon 
cancer but have not determined which factors might explain the 
disparity. This study, which evaluated patient, environmental, 
physician, and hospital factors, showed no single or simple 
 explanation.  

  We observed that black patients did not see medical oncolo-
gists at different rates than whites, suggesting that physicians 
were referring black and white patients to medical oncologists in 
a comparable manner and that both black and white patients ad-
hered to these recommendations and/or considered chemother-
apy. Black patients, however, were less likely than white patients 
to initiate chemotherapy after this consultation.  

  Patient age was one of the most powerful factors associated 
with the black – white disparity in chemotherapy use. The  youngest 
black Medicare benefi ciaries experienced the greatest dis parity 
in chemotherapy receipt. This is worrisome, because the  “ young ”  
elderly are the most likely to derive a survival benefi t from che-
motherapy  ( 32 ) . Older black patients had more similar care to 
older whites, in large part because of decreasing chemotherapy 
receipt with increasing age among both groups.  

  About half of the black – white disparity in chemotherapy use 
among patients aged 66 – 70 years could be explained by our study 
variables. The factors with the greatest explanatory power were 
not related to treating physicians or hospitals but rather to the 
patients’ severity of illness, social support, and environment. 
Surgical resection length of stay accounted for a substantial pro-
portion of the black – white disparity. Black patients had longer 
lengths of stay than white patients. Length of stay could indicate 
underlying health status and/or the level of postoperative compli-
cation and thus provide a functional measure of health status at 
the time chemotherapy was being considered. Length of stay 
may also represent the level of home care support, because 
 individuals with less support in their homes may require more 
care in the hospital before discharge. Poorer health status and less 
home care support could affect an oncologist’s likelihood of rec-
ommending chemotherapy or a patient’s perception of the ability 
to tolerate chemotherapy, although neither of these factors repre-
sents an absolute contraindication to receipt of chemotherapy.  

  Among the socioeconomic factors explored in the study, 
 educational status in a patient’s residence census tract explained a 
substantial proportion of the black – white disparity in chemother-
apy use. A higher proportion of black patients lived in census 
tracts with lower high school graduate rates; these areas had lower 
chemotherapy rates. Several studies have found an association 
 between education level and use of recommended medical care, 
such as cancer screening  ( 33  –  40 )  and disease treatments  ( 41  –  43 ) . 
Lower educational attainment is associated with lower income. 
For persons under age 65 years, lower income is associated with 
less insurance coverage  ( 44 ) , which is highly correlated with 
 receipt of less medical care, including cancer screening and treat-
ment  ( 34 , 45  –  48 ) . In this study of Medicare-insured  individuals, it 
is Medicare-required cost sharing rather than a lack of insurance 

coverage that would have an impact on receiving medical care. 
Although most Medicare benefi ciaries have supplemental private 
insurance to cover deductibles and copayments, the rate of private 
insurance coverage differs substantially by race. Only 11% of 
white patients have no supplemental coverage compared with 
25% of black patients  ( 49 ) . Chemotherapy for colon cancer would 
include copayments for at least 6 months of outpatient treatment, 
which could affect acceptance rates among those without supple-
mental insurance. Supplemental insurance  status was unavailable 
in the SEER – Medicare database, however, and thus could not be 
included as a variable in our analysis.  

  We were unable to account for about half of the black – white 
disparity in chemotherapy receipt. What might explain this re-
maining disparity? Chemotherapy is a treatment with high mor-
bidity and no guaranteed outcome. The literature suggests that 
black individuals are more likely than white individuals to have a 
fatalistic attitude toward medical illness  ( 50  –  55 ) ; to experience 
stigma, fear, and denial related to a cancer diagnosis  ( 54 ) ; to have 
an aversion to health care treatments such as surgery  ( 56 ) ; to mis-
trust the health care system  ( 51 , 54 , 57  –  59 ) ; and to have misper-
ceptions about cancer that interfere with treatment  ( 50 , 54 , 60 ) . 
Black patients may place values on the projected benefi ts of 
 chemotherapy that differ from those of white patients. It is also 
possible that black patients are more likely than white patients to 
misperceive chemotherapy for stage III colon cancer as palliative 
rather than adjunctive treatment. Oncologists may have diffi culty 
communicating the benefi ts of chemotherapy alongside its risks 
in the context of these beliefs, perceptions, and experiences. Al-
ternately, medical oncologists caring for black patients may pro-
vide a lower quality of care than those caring for white patients. 
Primary care physicians treating black patients have reported 
greater diffi culty obtaining access for their patients to high-
quality subspecialists than physicians treating white patients 
 ( 61 ) . Oncologists may also view their black patients as less fa-
vorable chemotherapy candidates or may present chemotherapy 
less enthusiastically to black patients than to white patients. 
Several studies have shown that physicians are less likely to 
suggest  ( 62  –  64 )  or to provide  ( 12 )  recommended treatments to 
black patients than to white patients. Indeed, black patients per-
ceive greater levels of racism or unfair treatment because of race 
in the health care  system than white patients  ( 59 , 65 , 66 ) . They 
have also rated their medical visits as less participatory than 
have white patients  ( 67 ) .  

  Our study has several limitations. Study variables were lim-
ited to those available in the research database. No variables 
measuring patient attitudes toward cancer treatment or directly 
measuring social or home support were available. Our indicators 
of socioeconomic status, social class, and education were measured 
at the ecologic level. Although these measures may serve as prox-
ies for individual-level indicators, they mix in neighborhood-
based relationships and may only partially account for the 
individual-level effects  ( 68 , 69 ) . Some colon cancer patients who 
receive chemotherapy are not identifi ed by the Medicare claims 
data, although Warren et al.  ( 70 )  reported the overall sensitivity 
of Medicare claims for identifying adjuvant chemotherapy use 
among colon cancer patients as 90%. There is no information on 
whether the sensitivity of Medicare claims for identifying che-
motherapy varies by patient race. Our medical oncologist prac-
tice volume variables measured care related to colorectal cancer 
among individuals with SEER – Medicare data only, so they may 
not refl ect medical oncologists’ overall practice volumes.  Patients 
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cared for in teaching hospitals may have received care primar-
ily  from oncology fellows rather than the attending medical 
 oncologists, although medical oncologist characteristics linked 
to the database via Unique Physician Identifi cation Numbers 
(UPINs) were those of the attending physicians rather than those 
of the fellows. Last, none of our medical oncologist variables 
measure the quality of care that they delivered. Although black 
patients in our study were less likely than white patients to con-
sult with board-certifi ed physicians, this difference explained 
little of the black – white disparity in chemotherapy use.  

  Another limitation is the relatively small number of black 
 patients in the SEER – Medicare database, although the propor-
tion of black colon cancer patients reported to the SEER program 
in 1992 – 1996 (7.5%) was comparable to the proportion of black 
individuals aged 65 years and older in the United States popula-
tion at the time of the study (7.8%)  ( 71 ) . This small number of 
black patients precluded more detailed investigation into the 
 intriguing fi nding of equivalent unadjusted rates of adjuvant 
 chemotherapy among black and white patients in Atlanta/rural 
Georgia. Further study with additional data is needed to examine 
potential regional variation in black – white disparity in chemo-
therapy receipt.  

  This study found that black and white patients begin their 
 colon cancer therapy with an equal opportunity to learn about 
chemotherapy from a medical oncologist but do not receive this 
therapy at equal rates. We expected to identify specifi c health 
systems factors that explained the black-white disparity in che-
motherapy receipt and that could be modifi ed to improve care. 
Instead, we found that among the factors that could be analyzed 
in this study, patients’ age, surgical hospitalization length of stay, 
and neighborhood educational level were the most important. Al-
though length of stay in the hospital after resection may be more 
diffi cult to affect, developing strategies to effectively educate 
and communicate the risks and benefi ts of chemotherapy may 
diminish some of the black – white treatment disparity. Further 
qualitative and quantitative research is needed to understand the 
mechanisms through which these and other factors, such as out-
of-pocket costs, infl uence chemotherapy receipt. This research 
might begin with exploration of the interactions at colon cancer 
patients’ visits with their medical oncologists and other physi-
cians and then trace the complex decision-making process that 
follows those visits.  

    REFERENCES 

     (1)   Pearlman DN, Rakowski W, Ehrich B, Clark MA. Breast cancer screening 
practices among black, Hispanic, and white women: reassessing differences. 
 Am J Prev Med   1996 ; 12 : 327  – 37.   

    (2)   McMahon LF Jr, Wolfe RA, Huang S, Tedeschi P, Manning W Jr, Edlund MJ. 
Racial and gender variation in use of diagnostic colonic procedures in the 
Michigan Medicare population.  Med Care   1999 ; 37 : 712  – 7.   

    (3)   McCarthy EP, Burns RB, Coughlin SS, Freund KM, Rice J, Marwill SL, 
et al. Mammography use helps to explain differences in breast cancer 
stage at diagnosis between older black and white women.  Ann Intern Med  
 1998 ; 128 : 729  – 36.   

    (4)   Burns RB, McCarthy EP, Freund KM, Marwill SL, Shwartz M, Ash A, et al. 
Black women receive less mammography even with similar use of primary 
care.  Ann Intern Med   1996 ; 125 : 173  – 82.   

    (5)   Gornick ME, Eggers PW, Reilly TW, Mentnech RM, Fitterman LK, 
Kucken LE, et al. Effects of race and income on mortality and use of 
services among Medicare benefi ciaries.  N Engl J Med   1996 ; 335 : 791  – 9.   

    (6)   Mitchell JB, Khandker RK. Black-white treatment differences in acute 
 myocardial infarction.  Health Care Financ Rev   1995 ; 17 : 61  – 70.   

    (7)   Sheifer SE, Escarce JJ, Schulman KA. Race and sex differences in the 
 management of coronary artery disease.  Am Heart J   2000 ; 139 : 848  – 57.   

    (8)   Epstein AM, Ayanian JZ, Keogh JH, Noonan SJ, Armistead N, Cleary PD, 
et al. Racial disparities in access to renal transplantation — clinically appro-
priate or due to underuse or overuse?  N Engl J Med   2000 ; 343 : 1537  – 44.   

    (9)   McBean AM, Gornick M. Differences by race in the rates of procedures 
performed in hospitals for Medicare benefi ciaries.  Health Care Financ Rev  
 1994 ; 15 : 77  – 90.   

    (10)   McBean AM, Warren JL, Babish JD. Continuing differences in the rates of 
percutaneous transluminal coronary angioplasty and coronary artery bypass 
graft surgery between elderly black and white Medicare benefi ciaries.  Am 
Heart J   1994 ; 127 : 287  – 95.   

    (11)   Epstein AM, Weissman JS, Schneider EC, Gatsonis C, Leape LL, Piana RN. 
Race and gender disparities in rates of cardiac revascularization: do they 
refl ect appropriate use of procedures or problems in quality of care?  Med 
Care   2003 ; 41 : 1240  – 55.   

    (12)   Rathore SS, Berger AK, Weinfurt KP, Feinleib M, Oetgen WJ, Gersh BJ, 
et al. Race, sex, poverty, and the medical treatment of acute myocardial 
 infarction in the elderly.  Circulation   2000 ; 102 : 642  – 8.   

    (13)   Rathore SS, Foody JM, Wang Y, Smith GL, Herrin J, Masoudi FA, et al. 
Race, quality of care, and outcomes of elderly patients hospitalized with 
heart failure.  JAMA   2003 ; 289 : 2517  – 24.   

    (14)   Dominitz JA, Samsa GP, Landsman P, Provenzale D. Race, treatment, and 
survival among colorectal carcinoma patients in an equal-access medical 
system.  Cancer   1998 ; 82 : 2312  – 20.   

    (15)   Demark-Wahnefried W, Schildkraut JM, Iselin CE, Conlisk E, Kavee A, 
 Aldrich TE, et al. Treatment options, selection, and satisfaction among 
 African American and white men with prostate carcinoma in North  Carolina. 
 Cancer   1998 ; 83 : 320  – 30.   

    (16)   Ayanian JZ, Zaslavsky AM, Fuchs CS, Guadagnoli E, Creech CM, Cress RD, 
et al. Use of adjuvant chemotherapy and radiation therapy for colorectal 
cancer in a population-based cohort.  J Clin Oncol   2003 ; 21 : 1293  – 300.   

    (17)   Shaw M, Elterman L, Rubenstein M, McKiel CF, Guinan P. Changes in 
radical prostatectomy and radiation therapy rates for African Americans and 
whites.  J Natl Med Assoc   2000 ; 92 : 281  – 4.   

    (18)   Greenwald HP, Polissar NL, Borgatta EF, McCorkle R, Goodman G. Social 
factors, treatment, and survival in early-stage non-small cell lung cancer. 
 Am J Public Health   1998 ; 88 : 1681  – 4.   

    (19)   Ball JK, Elixhauser A. Treatment differences between blacks and whites 
with colorectal cancer.  Med Care   1996 ; 34 : 970  – 84.   

    (20)   Cooper GS, Yuan Z, Landefeld CS, Rimm AA. Surgery for colorectal can-
cer: race-related differences in rates and survival among Medicare benefi -
ciaries.  Am J Public Health   1996 ; 86 : 582  – 6.   

    (21)   Mayer WJ, McWhorter WP. Black/white differences in non-treatment of 
bladder cancer patients and implications for survival.  Am J Public Health  
 1989 ; 79 : 772  – 5.   

    (22)   Potosky AL, Harlan LC, Kaplan RS, Johnson KA, Lynch CF. Age, sex, 
and racial differences in the use of standard adjuvant therapy for colorectal 
 cancer.  J Clin Oncol   2002 ; 20 : 1192  – 202.   

    (23)   Earle CC, Neumann PJ, Gelber RD, Weinstein MC, Weeks JC. Impact of 
referral patterns on the use of chemotherapy for lung cancer.  J Clin Oncol  
 2002 ; 20 : 1786  – 92.   

    (24)   Bach PB, Cramer LD, Warren JL, Begg CB. Racial differences in the treat-
ment of early-stage lung cancer.  N Engl J Med   1999 ; 341 : 1198  – 205.   

    (25)   Schrag D, Cramer LD, Bach PB, Begg CB. Age and adjuvant chemotherapy 
use after surgery for stage III colon cancer.  J Natl Cancer Inst   2001 ; 93 : 850  – 7.   

    (26)   National Institutes of Health. NIH consensus conference. Adjuvant therapy 
for patients with colon and rectal cancer.  JAMA   1990 ; 264 : 1444  – 50.   

    (27)   Greene FL, Page DL, Fleming ID, Fritz A, Balch CM, Haller DG, et al. 
AJCC Cancer Staging Manual, Sixth Edition. American Joint Committee on 
Cancer. New York: Springer-Verlag,  2002 .   

    (28)   WWAMI Rural Health Research Center. Rural-urban commuting area codes 
(RUCAs). Available at:  http://www.fammed.washington.edu/wwamirhrc  
(last accessed: April 20,  2004 ).   

    (29)   Morrill R, Cromartie J, Hart LG. Metropolitan, urban, and rural commuting 
areas: toward a better depiction of the US settlement system.  Urban Geogr  
 1999 ; 20 : 727  – 48.   

    (30)   Romano PS, Roos LL, Jollis JG. Adapting a clinical comorbidity index 
for use with ICD-9-CM administrative data: differing perspectives.  J Clin 
 Epidemiol   1993 ; 46 : 1075  – 9; discussion 81 – 90.   

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/97/16/1211/2521340 by guest on 23 M

ay 2023

http://www.fammed.washington.edu/wwamirhrc


1220 ARTICLES Journal of the National Cancer Institute, Vol. 97, No. 16, August 17, 2005

    (31)   Zhang J, Yu KF. What’s the relative risk? A method of correcting the odds 
ratio in cohort studies of common outcomes.  JAMA   1998 ; 280 : 1690  – 1.   

    (32)   Sargent DJ, Goldberg RM, Jacobson SD, Macdonald JS, Labianca R, 
Haller DG, et al. A pooled analysis of adjuvant chemotherapy for resected 
colon cancer in elderly patients.  N Engl J Med   2001 ; 345 : 1091  – 7.   

    (33)   Katz SJ, Hofer TP. Socioeconomic disparities in preventive care persist 
 despite universal coverage. Breast and cervical cancer screening in Ontario 
and the United States.  JAMA   1994 ; 272 : 530  – 4.   

    (34)   Nadel MR, Blackman DK, Shapiro JA, Seeff LC. Are people being screened 
for colorectal cancer as recommended? Results from the National Health 
Interview Survey.  Prev Med   2002 ; 35 : 199  – 206.   

    (35)   Valdez A, Banerjee K, Ackerson L, Fernandez M, Otero-Sabogal R, Somkin CP. 
Correlates of breast cancer screening among low-income, low- education 
Latinas.  Prev Med   2001 ; 33 : 495  – 502.   

    (36)   Tingen MS, Weinrich SP, Heydt DD, Boyd MD, Weinrich MC. Perceived 
benefi ts: a predictor of participation in prostate cancer screening.  Cancer 
Nurs   1998 ; 21 : 349  – 57.   

    (37)   Ashford AR, Albert SM, Hoke G, Cushman LF, Miller DS, Bassett M. 
 Prostate carcinoma knowledge, attitudes, and screening behavior among 
African-American men in Central Harlem, New York City.  Cancer   2001 ;
 91 : 164  – 72.   

    (38)   Hoffman-Goetz L, Breen NL, Meissner H. The impact of social class on 
the use of cancer screening within three racial/ethnic groups in the United 
States.  Ethn Dis   1998 ; 8 : 43  – 51.   

    (39)   Jepson C, Kessler LG, Portnoy B, Gibbs T. Black-white differences in 
cancer prevention knowledge and behavior.  Am J Public Health   1991 ; 81 : 
 501  – 4.   

    (40)   Hegarty V, Burchett BM, Gold DT, Cohen HJ. Racial differences in use 
of cancer prevention services among older Americans.  J Am Geriatr Soc  
 2000 ; 48 : 735  – 40.   

    (41)   Strzelczyk JJ, Dignan MB. Disparities in adherence to recommended 
 followup on screening mammography: interaction of sociodemographic 
factors.  Ethn Dis   2002 ; 12 : 77  – 86.   

    (42)   Kane CJ, Lubeck DP, Knight SJ, Spitalny M, Downs TM, Grossfeld GD, 
et   al. Impact of patient educational level on treatment for patients with 
 prostate cancer: Data from CaPSURE.  Urology   2003 ; 62 : 1035  – 9.   

    (43)   Kalichman SC, Catz S, Ramachandran B. Barriers to HIV/AIDS treatment 
and treatment adherence among African-American adults with disadvan-
taged education.  J Natl Med Assoc   1999 ; 91 : 439  – 46.   

    (44)   Chattopadhyay SK, Hall HI, Wolf RB, Custer WS. Sources of health in-
surance in the U.S.: analysis of state-level data and implications for public 
health programs.  J Public Health Manag Pract   1999 ; 5 : 35  – 46.   

    (45)   Adams EK, Florence CS, Thorpe KE, Becker ER, Joski PJ. Preventive care: 
female cancer screening, 1996 – 2000.  Am J Prev Med   2003 ; 25 : 301  – 7.   

    (46)   Selvin E, Brett KM. Breast and cervical cancer screening: sociodemographic 
predictors among white, black, and Hispanic women.  Am J Public Health  
 2003 ; 93 : 618  – 23.   

    (47)   Qureshi M, Thacker HL, Litaker DG, Kippes C. Differences in breast cancer 
screening rates: an issue of ethnicity or socioeconomics?  J Womens Health 
Gend Based Med   2000 ; 9 : 1025  – 31.   

    (48)   Sung JF, Alema-Mensah E, Blumenthal DS. Inner-city African American 
women who failed to receive cancer screening following a culturally-
 appropriate intervention: the role of health insurance.  Cancer Detect Prev  
 2002 ; 26 : 28  – 32.   

    (49)   Super N. Medigap: prevalence, premiums, and opportunities for reform. 
 NHPF Issue Brief   2002 : 1  – 23.   

    (50)   Gregg J, Curry RH. Explanatory models for cancer among African- American 
women at two Atlanta neighborhood health centers: the implications for a 
cancer screening program.  Soc Sci Med   1994 ; 39 : 519  – 26.   

    (51)   Powe BD. Fatalism among elderly African Americans. Effects on colorectal 
cancer screening.  Cancer Nurs   1995 ; 18 : 385  – 92.   

    (52)   Powe BD. Cancer fatalism among African-Americans: a review of the 
 literature.  Nurs Outlook   1996 ; 44 : 18  – 21.   

    (53)   Brown DR, Topcu M. Willingness to participate in clinical treatment research 
among older African Americans and whites.  Gerontologist   2003 ; 43 : 62  – 72.   

    (54)   Shankar S, Selvin E, Alberg AJ. Perceptions of cancer in an African-
 American community: a focus group report.  Ethn Dis   2002 ; 12 : 276  – 83.   

    (55)   Advani AS, Atkeson B, Brown CL, Peterson BL, Fish L, Johnson JL, et al. 
Barriers to the participation of African-American patients with cancer in 
clinical trials: a pilot study.  Cancer   2003 ; 97 : 1499  – 506.   

    (56)   Oddone EZ, Horner RD, Diers T, Lipscomb J, McIntyre L, Cauffman C, 
et al. Understanding racial variation in the use of carotid endarterectomy: 
the role of aversion to surgery.  J Natl Med Assoc   1998 ; 90 : 25  – 33.   

    (57)   Corbie-Smith G, Thomas SB, Williams MV, Moody-Ayers S. Attitudes 
and beliefs of African Americans toward participation in medical research. 
 J Gen Intern Med   1999 ; 14 : 537  – 46.   

    (58)   Corbie-Smith G, Thomas SB, St. George DM. Distrust, race, and research. 
 Arch Intern Med   2002 ; 162 : 2458  – 63.   

    (59)   LaVeist TA, Nickerson KJ, Bowie JV. Attitudes about racism, medical mis-
trust, and satisfaction with care among African American and white cardiac 
patients.  Med Care Res Rev   2000 ; 57  Suppl 1: 146  – 61.   

    (60)   Margolis ML, Christie JD, Silvestri GA, Kaiser L, Santiago S, Hansen-
Flaschen J. Racial differences pertaining to a belief about lung cancer sur-
gery: results of a multicenter survey.  Ann Intern Med   2003 ; 139 : 558  – 63.   

    (61)   Bach PB, Pham HH, Schrag D, Tate RC, Hargraves JL. Primary care physi-
cians who treat blacks and whites.  N Engl J Med   2004 ; 351 : 575  – 84.   

    (62)   Maynard C, Fisher LD, Passamani ER, Pullum T. Blacks in the coronary 
artery surgery study (CASS): race and clinical decision making.  Am J Public 
Health   1986 ; 76 : 1446  – 8.   

    (63)   Sedlis SP, Fisher VJ, Tice D, Esposito R, Madmon L, Steinberg EH. Racial 
differences in performance of invasive cardiac procedures in a Department 
of Veterans Affairs Medical Center.  J Clin Epidemiol   1997 ; 50 : 899  – 901.   

    (64)   Ayanian JZ, Cleary PD, Weissman JS, Epstein AM. The effect of patients’ 
preferences on racial differences in access to renal transplantation.  N Engl J 
Med   1999 ; 341 : 1661  – 9.   

    (65)   Lillie-Blanton M, Brodie M, Rowland D, Altman D, McIntosh M. Race, 
ethnicity, and the health care system: public perceptions and experiences. 
 Med Care Res Rev   2000 ; 57  Suppl 1: 218  – 35.   

    (66)   Mandelblatt JS, Kerner JF, Hadley J, Hwang YT, Eggert L, Johnson LE, 
et al. Variations in breast carcinoma treatment in older Medicare benefi cia-
ries: is it black or white.  Cancer   2002 ; 95 : 1401  – 14.   

    (67)   Cooper-Patrick L, Gallo JJ, Gonzales JJ, Vu HT, Powe NR, Nelson C, et al. 
Race, gender, and partnership in the patient-physician relationship.  JAMA  
 1999 ; 282 : 583  – 9.   

    (68)   Pickett KE, Pearl M. Multilevel analyses of neighbourhood socioeconomic 
context and health outcomes: a critical review.  J Epidemiol Community 
Health   2001 ; 55 : 111  – 22.   

    (69)   Krieger N. Overcoming the absence of socioeconomic data in medical 
 records: validation and application of a census-based methodology.  Am J 
Public Health   1992 ; 82 : 703  – 10.   

    (70)   Warren JL, Harlan LC, Fahey A, Virnig BA, Freeman JL, Klabunde CN, 
et   al. Utility of the SEER-Medicare data to identify chemotherapy use. 
 Med Care   2002 ; 40 (8 Suppl): IV-55  – 61.   

    (71)   Warren JL, Klabunde CN, Schrag D, Bach PB, Riley GF. Overview of the 
SEER-Medicare data: content, research applications, and generalizabil-
ity to the United States elderly population.  Med Care   2002 ; 40 (8 Suppl): 
 IV-3  – 18.   

    NOTES  

   This work was begun when Dr. Billingsley was in the University of Washington’s 
Department of Surgery, Dr. Taplin was in the University of Washington’s Depart-
ment of Family Medicine and at Group Health Cooperative, and Dr. Barlow was 
at Group Health Cooperative. 

 We thank Barbara Matthews for her expertise in designing and developing the 
study database and a number of its variables; Pam Green, PhD, for her assistance 
in creating the comorbidity variable; Denise Lishner for her assistance in litera-
ture review and manuscript editing; Marie Topor and Angela Fahey at Informa-
tion Management Services, Inc., for their assistance in understanding the linked 
SEER – Medicare database; and Martin Brown, PhD, and Rachel  Ballard-Barbash, 
PhD, from the National Cancer Institute for their review of the manuscript. 

 This research was supported by grant R01CA089544 from the National Cancer 
Institute, National Institutes of Health, Bethesda, MD. Dr. Dominitz is presently a 
core investigator at the Northwest Center for Outcomes Research in Older Adults, 
a Center of Excellence. The views expressed in this article are those of the authors 
and do not necessarily represent the views of the National Cancer Institute or the 
Department of Veterans Affairs.   

 Manuscript received February 14, 2005; revised June 3, 2005; accepted 
July 13, 2005.          

D
ow

nloaded from
 https://academ

ic.oup.com
/jnci/article/97/16/1211/2521340 by guest on 23 M

ay 2023


