
RACIAL DISPARITIES AND TRENDS IN USE OF COLORECTAL PROCEDURES AMONG

TENNESSEE ELDERLY (1996–2000)

Background: Blacks are more likely to be

diagnosed at a later stage of colorectal cancer

(CRC), and have poorer survival than Whites.

Colorectal cancer (CRC) is usually curable

when diagnosed at an early stage.

Objectives: We compare the use of CRC tests

for screening between Whites and Blacks and

compare the use of CRC tests for either

screening or diagnosis and further check the

test results for a diagnosis of CRC.

Data: The data we use are from physician

claims files provided by the Centers for

Medicare and Medicaid Services (CMS)

(1996–2000) for a closed cohort of all Ten-

nesseans eligible for Medicare in 1996, age

$6.

Results: Half as many Blacks as Whites were

screened with fecal occult blood testing

(FOBT), sigmoidoscopy, and colonoscopy.

Significantly fewer Blacks had any colorectal

procedures, sigmoidoscopy, colonoscopy, and/

or barium enema, for screening or diagnosis;

however, the test results show that more Blacks

were diagnosed with CRC than Whites. The

use of CRC tests is low regardless of race. Only

24% of beneficiaries used at least one of the

four procedures during the five years. During

the five years, FOBT and barium enema use

decreased significantly for both Blacks and

Whites, while colonoscopy use increased

significantly. Sigmoidoscopy use was highest

in 1998, which corresponds to the change of

Medicare coverage policy in 1998.

Conclusions: Removal of financial barriers to

screening alone has failed to substantially

improve the use of colorectal procedures. Lack

of vigilance and lack of access to good quality

of care contribute to the fact that Blacks are

more likely to be diagnosed at a late stage of

CRC than Whites. (Ethn Dis. 2006;16:412–

420)
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INTRODUCTION

Blacks are more likely to be di-

agnosed at a later stage of colorectal

cancer (CRC)1,2 and to have poorer

survival than Whites.2,3 Colorectal can-

cer (CRC) survival is closely related to

the stage of cancer at diagnosis and is

usually curable when diagnosed at an

early stage. Studies have been done to

try to find the reasons that are related to

the late diagnosis, and factors such as

patient’s age, sex, race, insurance cover-

age, socioeconomic status, residence

(urban/rural), and the use of CRC

screening tests have been reported.4–14

Colorectal cancer (CRC) screening

tests were not covered for Medicare

beneficiaries until 1998. Before January

1, 1998, Medicare covered fecal occult

blood testing (FOBT), sigmoidoscopy,

colonoscopy, and double-contrast bari-

um enema for diagnosis of CRC for

people who have signs or symptoms.

Effective January 1, 1998, Medicare

added selected coverage for screening.

Specifically, for beneficiaries aged 50

and older, Medicare paid for: 1)

a screening FOBT every year; 2)

a screening sigmoidoscopy every four

years; and 3) a screening colonoscopy

for high-risk individuals every two years.

Medicare also permitted substitution of

a double-contrast barium enema for the

latter two tests as per physician judg-

ment.15 Effective July 1, 2001, Medi-

care started to cover screening colon-

oscopy for normal- and low-risk indi-

viduals once every 10 years. As a result

of the policy change, new Healthcare

Common Procedure Coding System

(HCPCS) codes have been established

for these services.15 Ko et al16 investi-

gated the effect of the policy change on

the use of colorectal tests, and found

that the insurance coverage for these

tests did not substantially affect the

utilization rates for Washington state

Medicare beneficiaries in 1994, 1995,

and 1998.

In this paper, to explore the reasons

for more late diagnoses for Blacks than

Whites, we not only compared the use

of CRC tests for screening between

Whites and Blacks, noting the difficulty

in distinguishing screening and diagno-

sis procedures, but we also compared

the use of CRC tests for either screening

or diagnosis and further checked the test

results for a diagnosis of CRC. Fewer

tests but more diagnosed CRC for

Blacks is consistent with late-stage di-

agnoses for Blacks. The data we used are

from physician claims files provided by

Centers for Medicare and Medicaid
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Specifically, for beneficiaries

aged 50 and older, Medicare

paid for: 1) a screening FOBT

every year; 2) a screening

sigmoidoscopy every four years;

and 3) a screening colonoscopy

for high-risk individuals every

two years.
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Services (CMS) (1996–2000) for

a closed cohort that includes all Ten-

nesseans who were eligible for Medicare

in 1996 with an age $65. Trends in

utilization of CRC procedures over five

years are also presented, and the results

reflect the policy change in 1998 and

also a shift in physicians’ use of CRC

detection procedures.

METHODS

Study Population and
Data Sources

All Tennessee residents $65 years

of age and eligible for Medicare in

1996 are included in the study cohort.

The data are mainly from physician

claims files provided by CMS (1996–

2000). Available information included

patients’ race, sex, county (rural/urban),

zip code, birthday, death date, months

of part B coverage, ICD-9-CM (In-

ternational Classification of Diseases,

Ninth and Tenth Revisions, Clinical

Modification) codes, CPT-4 (Current

Procedural Terminology) codes, and

HCPCS codes.

Medicare has two parts: Part A

(hospital insurance) and Part B (medical

insurance). Medicare Part A covers

inpatient, hospice, and some home

health care. Most people do not have

to pay for Part A as long as they or

a spouse paid Medicare taxes while they

were working. Medicare Part B covers

doctors’ services, outpatient hospital

care, and some of the services that Part

A does not cover. Medicare Part B

covers services and supplies when they

are medically necessary including some

preventive services (eg, cancer screen-

ings). Beneficiaries pay a monthly fee

(<$50 in 2000) for Part B coverage.

The 1996 baseline cohort consisted

of 691,018 people. Sixty percent were

female, and 40% were male; 89% were

White, and 11% were Black; 39%

resided in rural counties, and 61%

resided in urban counties; 29% were

65–69 years old, 26% were 70–74,

20% were 75–79, and 26% were $80.

Part B coverage is considered to be

a possible confounding factor in this

paper. Among all Tennesseans who are

eligible for Medicare, <97% have Part

B coverage. Among those who have Part

B coverage, <3% have only a few

months of Part B coverage (not in-

cluding those who died). Since we did

not have Part B coverage data for

everyone in 1996, it is excluded in the

analysis for that year.

Codes for Identifying Colorectal
Cancer Tests (Diagnostic
and Screening)

Four colorectal procedures, FOBT,

sigmoidoscopy, colonoscopy, and bari-

um enema, were identified by the codes

listed in HCPCS or CPT-4. Fecal

occult blood testing (FOBT) was iden-

tified by CPT-4 codes 82270 and

82273 for diagnosis of bleeding and

HCPCS code G0170 for screening;

sigmoidoscopy was identified by CPT-

4 codes 45300–45345 for diagnosis of

tumor and HCPCS code G0104 for

screening; colonoscopy was identified

by CPT-4 codes 45355–45387 for

diagnosis of tumor and HCPCS codes

G0105 and G0121 for screening; bar-

ium enema was identified by CPT-4

codes 74270 and 74280 for diagnosis of

tumor and HCPCS codes G0106,

G0120, and G0122 for screening. Note

that the codes used for identifying

the procedures vary in different re-

ports.4,5,17,18 Some ICD-9-CM codes

in form HCFA-1450 (UB-92) filed by

institutional and other selected pro-

viders (outpatient files) are also included

in the procedure identifications,4,17

but these codes are not available in our

data.

Codes for Identifying Diagnosed
Colorectal Cancer

Codes for identifying CRC differ

slightly among published papers.19–23

We used ICD-9-CM codes 153.0–

154.8, which is based on the CRC

definition from Healthy People 2000

and Healthy People 2010.24 According

to National Cancer Institute standards,

CRC is defined by ICD-9 codes 153.0–

154.1 and 159.0. The difference in

definition is unlikely to affect interpre-

tation of this study because some of the

codes that are included by one defini-

tion and excluded by another are not

used often.

In our data, to eliminate possible

errors in coding, we regarded a patient

as having newly diagnosed CRC in

a year when ICD-9-CM codes 153.0–

154.8 appeared for the first time, so

long as: 1) it was at least one year after

the 1996 baseline; and 2) the code

appeared at least twice within that year,

unless the only time a diagnosis oc-

curred was in the year the beneficiary

died, in which case only one appearance

was needed.

Outcomes of Interest
We have four outcomes of interest:

1. Racial disparities and trends in the

use of each of the CRC procedures

for screening or diagnosis:

a. Fecal occult blood testing (FOBT)

(screening or diagnosis of bleeding)

b. Sigmoidoscopy (screening or diag-

nosis of tumor)

c. Colonoscopy (screening or diagno-

sis of tumor)

d. Barium enema (screening or di-

agnosis of tumor)

2. Racial disparities and trends in the

use of any of the three major

diagnostic procedures: sigmoidos-

copy, colonoscopy, and/or barium

enema.

3. Racial disparities and trends in

rates of newly diagnosed CRC;

rates of newly diagnosed CRC in

each year are calculated among

those who had at least one of the

three major procedures, sigmoid-

oscopy, colonoscopy and/or bari-

um enema and were diagnosed as

having CRC but had no indication

of CRC in baseline (1996) from

the ICD-9-CM codes.
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4. Racial disparities and trends in the

use of screening procedures only

(ie, excludes diagnostic codes).

Statistical Analysis
Descriptive statistics, odds ratios,

and 95% confidence intervals (CIs) are

presented to assess associations between

each of the outcomes and each of the

following factors: age (65–74 years vs

$75 years in 1996), race (Black vs

White), gender (female vs male), resi-

dence (urban vs rural), and part B

coverage (whole vs partial year) in which

a CRC procedure was used. Logistic

regression was used to calculate adjusted

odds ratios with 95% CIs after adjusting

for confounding factors of age, sex,

rural/urban residence, 12 months Part

B coverage in the year the test was done,

and their interactions. The Cochran-

Armitage (CA) trend test was used to

test the trends of percentages over time.

RESULTS

Racial Disparities and Trends in
the Use of CRC Procedures for
Screening or Diagnosis

Fecal Occult Blood Testing
Significantly fewer Blacks used FOBT

each year than Whites (Table 1), and the

percentages of FOBT use decreased sig-

nificantly over the five years (1996–2000)

for both Blacks and Whites (p,0.0001

from CA trend test, see Figure 1a). There

were 8.0%, 7.4%, 6.7%, 6.7%, and 6.9%

of Blacks, and 11.8%, 11.2%, 10.1%,

9.9%, and 9.6% of Whites who had either

diagnosis or screening FOBT in 1996,

1997, 1998, 1999, and 2000, respectively.

The numbers were 4897, 4348, 3556,

3296, and 3175 for Blacks, and 64,632,

58,792, 47,050, 44,081, and 45,081 for

Whites, respectively.

Race, age, sex, rural/urban residence,

and 12 months Part B coverage during

the year of the FOBT test were

significantly associated with using

FOBT. Specifically, Blacks, males, rural

county residents, those age $75 years in

1996, or those who had ,12 months

Part B coverage during the year were less

likely to use FOBT. The differences

between urban and rural in using FOBT

decreased over the five years. After

adjusting for the confounding factors,

the racial differences in using FOBT

were still significant (see the crude and

adjusted odds ratios and 95% CIs in the

FOBT section in Table 1).

Sigmoidoscopy
Significantly fewer Blacks used sig-

moidoscopy each year than Whites

(Table 1), and the percentage using

sigmoidoscopy was highest in 1998,

which is consistent with the policy change

in 1998 (see Figure 1b). There were

1.6%, 1.6%, 1.7%, 1.6%, and 1.5% of

Blacks, and 2.3%, 2.2%, 2.4%, 2.3%,

and 2.1% of Whites who had either

diagnostic or screening sigmoidoscopy in

year 1996, 1997, 1998, 1999, and 2000,

respectively. The numbers were 986, 942,

893, 769, and 692 for Blacks, and

12,408, 11,482, 11,022, 10,166, and

8684 for Whites, respectively.

Race, age, sex, rural/urban residence,

and 12 months Part B coverage during

the year of sigmoidoscopy test were

significantly associated with using sig-

moidoscopy. Specifically, Blacks, those

age $75 years in 1996, females, rural

residents, and those who did not have

12 months Part B coverage during the

year were less likely to use sigmoidos-

copy than their corresponding groups.

After adjusting for confounding factors,

racial differences in using sigmoidosco-

py were still significant (see the crude

and adjusted odds ratios in the sigmoid-

oscopy section in Table 1).

Colonoscopy
Significantly fewer Blacks used co-

lonoscopy each year than Whites

(Table 1), and the percentages of using

colonoscopy increased significantly over

the five years for both Blacks and

Whites (P,.0001 from CA trend test,

see Figure 1c). There were 4.7%, 5.1%,

5.7%, 5.7%, and 6.4% of Blacks and

5.2%, 5.3%, 6.0%, 6.3%, and 6.9% of

Whites who had either diagnostic or

screening colonoscopy in year 1996,

1997, 1998, 1999, and 2000, respec-

tively. The numbers were 2878, 2972,

3004, 2821, and 2954 for Blacks and

28,099, 27,744, 27,804, 27,989, and

29,192 for Whites, respectively.

Race, age, sex, and 12 months Part

B coverage were significantly associated

with using colonoscopy. Specifically,

Blacks, those age $75 years in 1996,

females, and those who did not have

12 months Part B coverage during that

year were less likely to use colonoscopy

than their corresponding groups. After

adjusting for the confounding factors,

the racial differences in using colon-

oscopy were still significant (see crude

and adjusted odds ratios and 95% CIs

shown in Table 1).

Barium Enema
Significantly more Blacks used bari-

um enema each year than Whites

(Table 1), which was opposite to racial

differences in the use of FOBT, sigmoid-

oscopy, or colonoscopy, where Whites

were more likely to use the tests, and the

percentages of using barium enema de-

creased significantly over the five years for

both Blacks and Whites (P,.0001 from

CA trend test, see Figure 1d). There were

2.8%, 2.6%, 2.5%, 2.2%, and 2.0% of

Blacks, and 2.2%, 2.0%, 1.9%, 1.7%,

and 1.6% of Whites who used either

diagnostic or screening barium enema in

1996, 1997, 1998, 1999, and 2000,

respectively. The numbers were 1681,

1494, 1319, 1101, and 918 for Blacks,

and 11,935, 10,386, 8896, 7729, and

6535 for Whites, respectively.

Significantly more females used

barium enema than males each year.

Age, residence, and presence of

12 months Part B coverage during the

year of the barium enema test was done

were not consistently associated with

using barium enema. After adjusting for

the confounding factors, the racial

differences in using barium enema
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remain significant (see the crude and

adjusted odds ratios in the barium

enema section in Table 1).

At Least One of the Three Tests
for Screening or Diagnosis

Fecal occult blood testing (FOBT)

procedures can only be used for screen-

ing or diagnosis of bleeding. To detect

a tumor, at least one of the three tests,

colonoscopy, sigmoidoscopy, and/or

barium enema, has to be used. Signif-

icantly fewer Blacks used at least one

of the three tests than Whites each

year (Table 1). The percentages of

using at least one of the three tests

increased over the five years (P,.0001

from CA trend), and the increase in

1998 was highest (see Figure 1e). There

were 7.8%, 7.8%, 8.5%, 8.2%, and

8.7% of Blacks, and 8.2%, 8.1%, 8.9%,

9.1%, and 9.3% of Whites who used

at least one of the three procedures

in 1996, 1997, 1998, 1999, and

Table 1. Crude and adjusted odds ratios for using FOBT, sigmoidoscopy, colonoscopy, barium enema, and at least one of the
three procedures (sigmoidoscopy, colonoscopy, and/or barium enema)

1996 OR (95% CI) 1997 OR (95% CI) 1998 OR (95% CI) 1999 OR (95% CI) 2000 OR (95% CI)

FOBT

Black vs White .65 (.63–.67) .64 (.62–.66) .64 (.62–.66) .65 (.63–.67) .70 (.67–.72)
Male vs female .83 (.82–.85) .83 (.82–.85) .80 (.78–.82) .81 (.79–.82) .82 (.80–.83)
Urban vs rural 1.62 (1.60–1.65) 1.58 (1.55–1.61) 1.52 (1.49–1.55) 1.50 (1.47–1.53) 1.45 (1.42–1.48)
12 months Part B NA 1.73 (1.48–2.02) 2.07 (1.64–2.62) 1.71 (1.34–2.20) 1.93 (1.44–2.58)
$75 vs ,75 (1996) .76 (.74–.77) .71 (.69–.72) .68 (.67–.70) .65 (.64–.67) .64 (.63–.65)
Black/White (adj)* .59 (.57–.61) .58 (.56–.60) .58 (.56–.60) .60 (.57–.62) .64 (.62–.67)

Sigmoidoscopy

Black vs White .71 (.66–.76) .73 (.69–.78) .71 (.66–.76) .68 (.63–.73) .73 (.67–.79)
Male vs female 1.08 (1.05–1.12) 1.08 (1.04–1.12) 1.06 (1.02–1.10) 1.09 (1.05–1.13) 1.13 (1.09–1.18)
Urban vs rural 1.50 (1.44–1.56) 1.48 (1.42–1.54) 1.40 (1.34–1.45) 1.41 (1.35–1.46) 1.45 (1.39–1.52)
12 months Part B NA 1.40 (1.02–1.92) 1.73 (1.10–2.71) 1.61 (.97–2.69) 4.60 (1.72–12.3)
$75 vs ,75 (1996) .83 (.81–.86) .80 (.77–.83) .74 (.71–.77) .71 (.68–.74) .69 (.66–.72)
Black/White (adj)* .66 (.62–.70) .64 (.60–.69) .64 (.60–.69) .61 (.57–.66) .66 (.61–.72)

Colonoscopy

Black vs White .91 (.88–.95) .96 (.92–1.00) .95 (.91–.98) .90 (.87–.94) .93 (.89–.96)
Male vs female 1.15 (1.12–1.17) 1.17 (1.15–1.20) 1.14 (1.12–1.17) 1.16 (1.14–1.19) 1.19 (1.16–1.22)
Urban vs rural .99 (.97–1.02) .99 (.97–1.01) .98 (.95–1.00) .99 (.96–1.01) 1.01 (.98–1.03)
12 months Part B NA 1.66 (1.34–2.07) 1.86 (1.39–2.48) 1.63 (1.20–2.21) 2.52 (1.71–3.73)
$75 vs ,75 (1996) .89 (.87–.91) .86 (.84–.88) .77 (.76–.79) .74 (.72–.76) .70 (.68–.71)
Black/White (adj)* .93 (.89–.97) .95 (.91–.99) .94 (.90–.98) .90 (.86–.93) .91 (.88–.95)

Barium enema

Black vs White 1.23 (1.21–1.33) 1.30 (1.23–1.37) 1.31 (1.24–1.39) 1.29 (1.21–1.37) 1.30 (1.21–1.39)
Male vs female .81 (.78–.84) .83 (.80–.87) .83 (.80–.86) .81 (.78–.85) .80 (.77–.84)
Urban vs rural 1.01 (.98–1.05) 1.04 (1.00–1.08) 1.01 (.97–1.05) 1.04 (1.00–1.09) 1.02 (.97–1.07)
12 months Part B NA 2.73 (1.74–4.30) 1.32 (.86–2.03) 1.91 (1.03–3.57) 3.54 (1.32–9.44)
$75 vs ,75 (1996) 1.11 (1.08–1.15) 1.05 (1.01–1.09) 1.02 (.98–1.06) 1.01 (.97–1.05) .96 (.92–1.01)
Black/White (adj)* 1.26 (1.19–1.33) 1.26 (1.19–1.34) 1.27 (1.20–1.36) 1.23 (1.16–1.32) 1.28 (1.19–1.38)

At least 1 of the 3

Black vs White .94 (.91–.97) .96 (.93–.99) .95 (.92–.98) .89 (.86–.92) .92 (.89–.95)
Male vs Female 1.07 (1.05–1.09) 1.10 (1.08–1.12) 1.08 (1.06–1.10) 1.10 (1.08–1.12) 1.14 (1.12–1.16)
Urban vs rural 1.09 (1.07–1.11) 1.08 (1.06–1.10) 1.05 (1.03–1.08) 1.06 (1.04–1.08) 1.07 (1.05–1.09)
12 months Part B NA 1.67 (1.40–2.01) 1.72 (1.36–2.16) 1.69 (1.30–2.19) 2.81 (1.97–4.00)
$75 vs ,75 (1996) .92 (.90–.93) .87 (.85–.89) .79 (.78–.81) .76 (.74–.77) .71 (.70–.73)
Black/White (adj)* .93 (.91–.96) .92 (.89–.95) .92 (.89–.95) .86 (.83–.90) .90 (.87–.93)

Newly diagnosed CRC

Black vs White 1.22 (1.05–1.41) 1.31 (1.12–1.53) 1.35 (1.15–1.58) 1.25 (1.06–1.48)
Male vs Female 1.35 (1.23–1.48) 1.29 (1.16–1.42) 1.30 (1.18–1.45) 1.20 (1.08–1.33)
Urban vs rural .99 (.89–1.09) 1.08 (.97–1.20) 1.00 (.90–1.11) .94 (.85–1.05)
12 months Part B .42 (.22–.79) .75 (.24–2.39) .59 (.19–1.90) .95 (.13–6.93)
$75 vs ,75 (1996) 1.67 (1.52–1.84) 1.50 (1.36–1.66) 1.58 (1.43–1.76) 1.76 (1.59–1.96)
Black/White (adj)* 1.19 (1.03–1.38) 1.30 (1.11–1.52) 1.32 (1.12–1.55) 1.22 (1.03–1.44)

* After adjusting for age, sex, rural/urban residence, 12 months part B coverage in the year the test was done, and their interactions.
FOBT5fecal occult blood testing.
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2000, respectively. The numbers were

4723, 4538, 4477, 4021, and 3984

for Blacks, and 44,687, 42,521, 41,385,

40,233, and 39,462 for Whites, re-

spectively.

Race, age, sex, rural/urban residence,

and 12 months Part B coverage during

the year of the CRC test(s) were

significantly associated with using any

of the three major diagnostic proce-

dures. Blacks, those age $75 years in

1996, females, rural residents, and

beneficiaries without 12 months Part

B coverage were less likely to use any of

the three procedures than their corre-

sponding groups. After adjusting for the

confounding factors, the racial differ-

ences in using any of the three tests were

still significant (see the crude and

adjusted odds ratios in the ‘‘any of the

three’’ section in Table 1).

Racial Disparity in Diagnosed
Colorectal Cancer

Among those who had at least one

of the three procedures (sigmoidoscopy,

colonoscopy, and/or barium enema) but

no diagnosis of CRC before the test, the

test results show that significantly more

Blacks were subsequently diagnosed

with CRC than Whites (Figure 1f).

The percentages of diagnosed CRC

were 4.8%, 4.5%, 4.6%, and 4.3% for

Blacks, and 4.0%, 3.4%, 3.5%, and

3.4% for Whites in 1997, 1998, 1999,

and 2000, respectively. The numbers

were 210, 188, 160, and 177 for Blacks,

and 1622, 1343, 1314, and 1263 for

Whites. Odds ratios and 95% CIs for

1997–2000 were 1.22 (1.05–1.41),

1.31 (1.12–1.53), 1.35 (1.15–1.58),

and 1.25 (1.06–1.48), respectively.

Combining the results from the last

section, we conclude that Blacks were

less likely to use any of the three tests

and they are more likely to be diagnosed

with CRC once the tests were taken.

People aged $75 years in 1996 and

males were more likely to be diagnosed

with CRC than their corresponding

groups (eg, aged $75 vs aged ,75,

and males vs. females). After adjusting

for the confounding factors, racial

differences in the diagnosed CRC

persisted.

Racial Disparities and Trends in
the Use of Screening Procedures

Medicare started to cover CRC

screening in 1998, and new HCPCS

codes have been established for screen-

ing services to distinguish the proce-

dures used for diagnosis. The use of

CRC screening test shows people’s

vigilance, which is important in detect-

ing CRC at an earlier stage.

In using each of the screening tests,

FOBT, sigmoidoscopy, and colonos-

copy, each year from 1998 to 2000

only half as many Blacks as Whites used

the tests, and the differences are statis-

tically significant. The percentages for

using screening FOBT were 2.6%,

3.0%, and 3.4% for Blacks, and 4.4%,

5.5%, and 6.0% for Whites (1355,

1495, and 1565 for Blacks and 20,601,

24,239, and 25,244 for Whites); the

percentages in using screening sigmoid-

oscopy were .1%, .1%, and .2% for

Blacks and .2%, .3%, and .3% for

Whites (49, 72, and 78 for Blacks and

1049, 1341, and 1331 for Whites); the

percentages in using screening colonos-

copy were .08%, .09%, and .11% for

Blacks and .16%, .19%, and .22% for

Whites (40, 45, and 52 for Blacks, and

722, 862, and 933 for Whites). Since

few people were billed for screening

barium enema in Tennessee (5 out of

10,215 in 1998, 10 out of 8830 in

Fig 1. Racial differences and trends in using screening and diagnostic
colorectal procedures
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1999, and 9 out of 7453 in 2000), this

procedure is not considered for racial

comparison in this section. Over the

three years, the percentages of using

screening FOBT, screening sigmoidos-

copy, and screening colonoscopy in-

creased for both Blacks and Whites (see

Figure 2).

Race, age, sex, and rural/urban

residence were significantly associated

with the use of screening FOBT and

screening sigmoidoscopy. Older people

($75 years in 1996) were less likely to

use any of the screening tests. Females

were more likely to use FOBT, and

males were more likely to use sigmoid-

oscopy. Sex was not significantly asso-

ciated with using screening colonos-

copy. People living in urban counties

were more likely to use screening FOBT

and screening sigmoidoscopy than those

living in rural counties. However, the

use of screening colonoscopy was not

associated with residence. People with

12 months of Part B coverage were

more likely to use screening FOBT, but

12 months Part B coverage was not

significantly associated with screening

sigmoidoscopy or colonoscopy.

Note the wide confidence intervals,

like 2.08 (.29–14.8) for 12 months Part

Fig 2. Racial differences and trends in using screening colorectal procedures

Table 2. Crude and adjusted odds ratios (with 95% confidence intervals) for using screening FOBT, screening sigmoidoscopy,
and screening colonoscopy

1998 (N5517,769) 1999 (N5493,738) 2000 (N5468,458)

FOBT Blacks vs Whites .57 (.54–.60) .54 (.51–.57) .55 (.53–.58)
Male vs female .77 (.75–.79) .75 (.73–.77) .77 (.75–.79)
Urban vs rural 1.88 (1.83–1.94) 1.69 (1.64–1.74) 1.49 (1.45–1.53)
$75 vs ,75 (1996) .65 (.63–.67) .62 (.60–.64) .60 (.58–.61)
12 months Part B 1.54 (1.12–2.11) 1.67 (1.19–2.33) 2.00 (1.36–2.92)
Blacks/Whites (adj) .50 (.47–.53) .49 (.46–.52) .51 (.49–.54)

Sigmoidoscopy Blacks vs Whites .41 (.31–.55) .48 (.38–.61) .54 (.43–.68)
Male vs female 1.31 (1.17–1.48) 1.31 (1.18–1.46) 1.38 (1.24–1.53)
Urban vs rural 1.25 (1.11–1.42) 1.15 (1.03–1.28) 1.55 (1.38–1.74)
$75 vs ,75 (1996) .41 (.36–.47) .37 (.33–.42) .33 (.29–.38)
12 months Part B 1.52 (.38–6.09) 1.58 (.39–6.32) NA
Blacks/Whites (adj) .41 (.31–.55) .50 (.39–.63) .50 (.40–.64)

Colonoscopy Blacks vs Whites .49 (.35–.67) .47 (.35–.63) .51 (.39–.68)
Male vs female .94 (.81–1.09) .96 (.84–1.10) .94 (.82–1.07)
Urban vs rural 1.05 (.91–1.22) 1.25 (1.09–1.43) 1.12 (.98–1.27)
$75 vs ,75 (1996) .55 (.47–.64) .49 (.43–.57) .45 (.39–.52)
12 months Part B 2.08 (.29–14.8) 1.01 (.25–4.03) NA
Blacks/Whites (adj) .48 (.35–.67) .46 (.34–.63) .52 (.39–.69)

FOBT5fecal occult blood testing.
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B coverage, meaning that few people

without 12 months Part B coverage

used screening sigmoidoscopy or colon-

oscopy, and ‘‘NA’’ means that all people

who had screening sigmoidoscopy or

colonoscopy in 2000 had 12 months

Part B coverage in the data. After

adjusting for confounding factors, racial

disparities in the use of screening

FOBT, screening sigmoidoscopy,

and screening colonoscopy remained

(Table 2).

DISCUSSION

The strength of the data is that they

come from five years of billing files,

which contain the use of the CRC

procedures before and after the Medi-

care policy change in 1998. We ana-

lyzed the trend and checked the effect of

the policy change in 1998 on the use of

each of the CRC procedures.

The data have two limitations. First,

we only have physician claim files and

do not have the billing files for those

that were hospitalized or for outpatients

billed through hospitals. Therefore, the

rates of using CRC procedures are

probably a little lower than the actual

values. Because of this limitation, the

rates of the use of the CRC tests in this

study are lower than those in Cooper’s

paper,4 where both physician and

hospital claims were used in nationwide

data (1999). In the use of FOBT, the

rates are only 9.9% for Whites and

6.7% for Blacks in 1999 from our data,

while the rates are 16.52% for White

men, 19.4% for White women, 10.11%

for Black men, and 12.85% for Black

women from Cooper’s paper (national

level). In the use of sigmoidoscopy, the

rates are 2.3% for Whites and 1.6% for

Blacks in this data, while the rates in the

national level are 3.37% for White men,

2.28% for White women, 2.09% for

Black men, and 2.19% for Black

women. In the use of colonoscopy, our

rates are 6.3% for Whites and 5.7% for

Blacks, while the rates in the national

level are 8.00% for White men, 6.95%

for White women, 6.97% for Black

men, and 6.85% for Black women. In

the use of barium enema, the rates are

1.7% for Whites and 2.2% for Blacks,

while rates at the national level are

1.68% for White men, 2.01% for

White women, 2.09% for Black men,

and 2.36% for Black women.

Secondly, though the study popula-

tion is a closed cohort, we do not have

many repeated observations at this stage

because of the limited billing history

(1998–2000) and the required frequen-

cies of the tests. Medicare reimburses

FOBT once a year, sigmoidoscopy once

in four years, and colonoscopy once in

10 years for CRC screening, but the

data we have are only for three years.

Though annual FOBT is recom-

mended, once someone used sigmoid-

oscopy, colonoscopy, or barium enema,

there is no need for this person to

undergo any colorectal tests for several

years, and the recommended annual

FOBT test does not need to be

performed. Therefore, repeated use of

FOBT tests were not included as part of

our analysis.

Healthcare Common Procedure

Coding System (HCPCS) codes for

CRC screening became available in

1998. Less than 6% used screening

FOBT; ,.3% used screening sigmoid-

oscopy; ,.2% used screening colonos-

copy, and ,.003% used barium enema.

The corresponding rates on the national

level are about 11% for FOBT, 2% for

sigmoidoscopy, 4% for colonoscopy,

and .6% for barium enema. Further-

more, in checking the ratios of percent-

age of screening to the percentage of

diagnosis for each of CRC procedures,

in our data the ratios are 1.2 for FOBT,

.15 for sigmoidoscopy, .03 for colonos-

copy, and .001 for barium enema,

which are distinctly lower than the

national level, where the ratios are two

for FOBT, two for sigmoidoscopy, one

for colonoscopy, and .6 for barium

enema. Thus, we conclude that Ten-

nessee physicians have been slow to 1)

begin screening or 2) differentiate

between screening and diagnostic test-

ing in their Medicare billing. Despite

the low report incidence of screening

tests in our data, we consider the racial

comparisons in the use of screening

CRC tests between Whites and Blacks

to be valid. Only half as many of Blacks

as Whites used screening FOBT, screen-

ing sigmoidoscopy, and screening colon-

oscopy. The difference between Blacks

and Whites was significant (P,.0001)

in each year alone from crude and

adjusted odds ratios. Note that in

Medicare data, we classify diagnosis

and screening procedures by the billing

codes, which include no indication of

whether a FOBT was office based or

home based, though research shows

that an effective screening FOBT test

should be home based.25

Taking into consideration the diffi-

culty in distinguishing the screening and

diagnosis procedures, we compared the

use of CRC tests for either screening or

diagnosis and further checked the test

results (the diagnosed CRC) between

Whites and Blacks. Compared to

Whites, significantly fewer Blacks used

at least one of the three major proce-

dures (sigmoidoscopy, colonoscopy, or

barium enema) for screening or di-

agnosis, yet the test results show that

they had a significantly higher rate of

diagnosed CRC. The fact that com-

pared to Whites, Blacks are less likely to

use the CRC procedures but are more

likely to be diagnosed with CRC once

a procedure is done, is consistent with

the finding that fewer Blacks use CRC

procedures for screening, and they are

both consistent with the late stage of

diagnosed CRC for Blacks.1,2 That is,

Blacks are less vigilant of their health.

We are aware that a higher rate of

diagnosed CRC does not necessarily

translate to a later stage of diagnosis.

Since we do not have the stages of CRC

at diagnosis, we will link the tumor

registry data with Medicare billing

records and check if more Blacks were

diagnosed at later stages of CRC.
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Barium enema as a substitution for

sigmoidoscopy or colonoscopy is usually

recommended by physicians when no

gastrointestinal specialist is available and

is an indicator of poor access to high-

quality care. While significantly fewer

Blacks used FOBT, sigmoidoscopy, and

colonoscopy compared with Whites,

they had a significantly higher use of

barium enema, and the differences

persist after adjusting for age, sex,

rural/urban residence, and 12 months

Part B coverage. This finding is consis-

tent with those by Cooper et al,4

McMahon et al,9 and Richards et al,14

which have detailed discussions on the

use of CRC procedures.

Sex, residence (rural/urban), age

(,75 years vs $75 years), and with/

without 12 months Part B coverage are

also related to the use of the CRC

procedures. Females are more likely to

use FOBT and barium enema; males are

more likely to use sigmoidoscopy and

colonoscopy. This difference may be

caused by the fact that females are

significantly more embarrassed and

fearful about sigmoidoscopy and colon-

oscopy than males.26 People living in

urban areas are more likely to use

FOBT and sigmoidoscopy. People

who are ,75 years are more likely to

use FOBT, sigmoidoscopy, and colonos-

copy. People who have 12 months Part

B coverage are more likely to use

FOBT, sigmoidoscopy, colonoscopy,

and barium enema than those with

only a few months part B coverage.

In addition to the above results, we

investigated the trends of the use of

CRC tests over the five years. The use of

FOBT, sigmoidoscopy, and barium

enema decreased over the five years,

except sigmoidoscopy in 1998, but the

use of colonoscopy increased. This

finding is consistent with the insurance

policy change in 1998 and the in-

creasing acceptance of colonoscopy as

safe, the most accurate procedure, and

highly recommended by physicians.27,28

The percentages of using at least one of

the three tests for diagnosis or screening

for tumor (sigmoidoscopy, colonos-

copy, or barium enema) increased over

the five years (P,.0001), and the

increase in 1998 was highest, which

reflects the policy change in 1998. The

policy change is also reflected in the

high use of sigmoidoscopy in 1998.

In general, the use of CRC tests is

low regardless of race. Only 24% of

beneficiaries used at least one of the four

procedures (FOBT, sigmoidoscopy, co-

lonoscopy, or barium enema) during

the five years of observation. Consider-

ing the policy change as of 1/1/98, we

note that the removal of financial

barriers to screening failed to substan-

tially improve the use of colorectal

procedures. Further use of these data

in combination with other variables for

behavioral models29 of preventive ser-

vice utilization would facilitate the

identification of additional barriers to

colorectal screening procedures. The

barriers may result from patients’ fear

of discomfort or pain, embarrassment

concerning colorectal procedures, lack

of awareness, and the belief that screen-

ing is not necessary when no symptoms

are present.30–33 Primary care physicians

may be failing to endorse screenings or

communication between patients and

physicians may be lacking.33–35 The

identification of specific barriers among

elderly beneficiaries in Tennessee would

allow for public health programs and

policies to target these barriers.

ACKNOWLEDGMENTS

We thank Jared D. Elzey of Meharry

Medical College for manuscript preparation.
This research was funded by the Agency for
Healthcare Research and Quality (AHRQ)

1R24 HS11640.

REFERENCES

1. Mostafa G, Matthews BD, Norton HJ,

Kercher KW, Sing RF, Heniford BT. In-

fluence of demographics on colorectal cancer.

Am Surg. 2004;70(3):259–264.

2. Cancer Facts and Figures for African Amer-

icans 2005–2006. Available at: www.cancer.

org. Accessed on: 6/13/05.

3. Ghafoor A, Jemal A, Cokkinides V, et al.

Cancer statistics for African Americans. CA

Cancer J Clin. 2002;52:326–341.

4. Cooper GS, Koroukian SM. Racial disparities

in the use of and indications for colorectal

procedures in Medicare beneficiaries. Cancer.

2004;100:418–424.

5. Freeman JL, Klabunde CN, Schussler N,

Warren JL, Virnig BA, Cooper GS. Measuring

breast, colorectal, and prostate cancer screen-

ing with Medicare claims data. Med Care.

2002;40(suppl):IV-36–IV-42.

6. Janes GR, Blackman DK, Bolen JC, et al.

Surveillance for use of preventive healthcare

services by older adults, 1995–1997. MMWR

CDC Surveill Summ. 1999;48:51–88.

7. Mandelblatt J, Andrews H, Kao R, Wallace R,

Kerner J. The late-stage diagnosis of colorectal

cancer: demographic and socioeconomic fac-

tors. Am J Public Health. 1996;86:1794–1797.

8. McDavid K, Tucker TC, Sloggett A, Coleman

MP. Cancer survival in Kentucky and health

insurance coverage. Arch Intern Med. 2003;

163:2135–2144.

9. 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;37:712–717.

10. Mostafa G, Matthews BD, Norton HJ,

Kercher KW, Sing RF, Heniford BT. In-

fluence of demographics on colorectal cancer.

Am Surg. 2004;70:259–264.

11. Roetzheim RG, Pal N, Tennant C, et al.

Effects of health insurance and race on early

detection of cancer. J Natl Cancer Inst. 1999;

91:1409–1415.

12. Rogers SO, Ray WA, Smalley WE. A

population-based study of survival among

elderly persons diagnosed with colorectal

cancer: does race matter if all are insured?

Compared to Whites,

significantly fewer Blacks used

at least one of the three major

procedures (sigmoidoscopy,

colonoscopy, or barium

enema) for screening or

diagnosis, yet the test results

show that they had

a significantly higher rate of

diagnosed CRC.

RACE AND COLORECTAL CANCER IN TENNESSEE - Zhao et al

Ethnicity & Disease, Volume 16, Spring 2006 419



(United States). Cancer Causes Control. 2004;

15:193–199.

13. Spitler HD, Mayo RM, Parker VG. Patterns

of breast, cervical, colorectal, and prostate

cancer in the Appalachian region of South

Carolina. Ethn Dis. 2001;11:51–59.

14. Richards RJ, Reker DM. Racial differences in

use of colonoscopy, sigmoidoscopy, and

barium enema in Medicare beneficiaries. Dig

Dis Sci. 2002;47(12):2715–2719.

15. Department of Health and Human Services.

Medicare Hospital Manual transmittal 769

[portable document file]. Available at:

www.cms.hhs.gov. Accessed on: 8/25/04.

16. Ko CW, Kreuter W, Baldwin L. Effect of

Medicare coverage on use of invasive colorectal

cancer screening tests. Arch Intern Med. 2002;

162:2581–2586.

17. Medical Review of North Carolina, Inc.

Colorectal cancer testing in the Medicare

population. Available at: www.mrnc.org. Ac-

cessed on: 8/23/04.

18. Gatto NM, Frucht H, Sundararajan V,

Jacobson JS, Grann VR, Neugut AI. Risk of

perforation after colonoscopy and sigmoidos-

copy: a population-based study. J Natl Cancer

Inst. 2003;95:230–236.

19. Calle EE, Rodriguez C, Walker-Thurmond K,

Thun MJ. Overweight, obesity, and mortality

from cancer in a prospectively studied cohort

of US adults. N Engl J Med. 2003;348:

1625–1638.

20. Cooper GS, Yuan Z, Stange KC, Rimm AA.

Use of Medicare claims data to measure

county-level variations in the incidence of

colorectal carcinoma. Cancer. 1998;83:

673–678.

21. 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:

2312–2320.

22. Hewitt M, Breen N, Devesa S. Cancer

prevalence and survivorship issues: analyses of

the 1992 National Health Interview Survey.

J Natl Cancer Inst. 1999;91:1480–1486.

23. Lurie JD, Welch HG. Diagnostic testing

following fecal occult blood screening in the

elderly. J Natl Cancer Inst. 1999;91:

1641–1646.

24. United States Department of Health and

Human Services. Healthy People 2010: With

Understanding and Improving Health and

Objectives for Improving Health. Washington,

DC: US Government Printing Office; 2000.

25. Collins JF, Lieberman DA, Durbin TE, Weiss

DG. Accuracy of screening for fecal occult

blood on a single stool sample obtained by

digital rectal examination: a comparison with

recommended sampling practice. Ann Intern

Med. 2005;142(2):81–85.

26. Farraye FA, Wong M, Hurwitz S, et al.

Barriers to endoscopic colorectal cancer screen-

ing: are women different from men? Am

J Gastroenterol. 2004;99(2):341–349.

27. Wilkins T, Jester D, Kenrick J, Dahl J. The

current state of colonoscopy training in family

medicine residency programs. Fam Med. 2004;

36:407–411.

28. Sung JJ, Chan FK, Leung WK, et al. Screening

for colorectal cancer in Chinese: comparison of

fecal occult blood test, flexible sigmoidoscopy,

and colonoscopy. Gastroenterology. 2003;

124(3):608–614.

29. Andersen RM. Revisiting the behavioral model

and access to medical care: does it matter?

J Health Soc Behav. 1995;36:1–10.

30. Madlensky L, Esplen MJ, Goel V. Reasons

given by relatives of colorectal cancer patients

for not undergoing screening. Prev Med. 2004;

4:643–648.

31. Lemon SC, Zapka JG, Estabrook B, et al.

Screening for colorectal cancer on the front

line. Am J Gastroenterol. 2003;98:915–923.

32. Straus WL, Mansley EC, Gold KF, Wang Q,

Reddy P, Pashos CL. Colorectal cancer

screening attitudes and practices in the

general population: a risk-adjusted survey.

J Public Health Manag Pract. 2005;11(3):

244–251.

33. O’Malley AS, Beaton E, Yabroff KR, Abram-

son R, Mandelblatt J. Patient and provider

barriers to colorectal cancer screening in the

primary care safety-net. Prev Med. 2003;

39:56–63.

34. McGregor SE, Hilsden RJ, Murray A, et al.

Colorectal cancer screening: practices and

opinions of primary care physicians. Prev

Med. 2004;39:279–285.

35. Greiner KA, Engelman KK, Hall MA, et al.

Barriers to colorectal cancer screening in rural

primary care. Prev Med. 2004;38:269–275.

AUTHOR CONTRIBUTIONS

Design concept of study: Zhao, Stain, Briggs
Acquisition of data: Zhao, Kilbourne, Stain,

Cain
Data analysis interpretation: Zhao, Cain,

Briggs, Levine
Manuscript draft: Zhao, Kilbourne, Stain,

Husaini, Levine
Statistical expertise: Zhao, Kilbourne, Briggs
Acquisition of funding: Kilbourne, Stain,

Levine
Administrative, technical, or material assis-

tance: Cain, Briggs, Levine
Supervision: Stain, Husaini, Levine

RACE AND COLORECTAL CANCER IN TENNESSEE - Zhao et al

420 Ethnicity & Disease, Volume 16, Spring 2006


