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OBJECTIVES: We examined the presence and corre-
lates of Black/White racial disparities in adherence to
guidelines for colorectal cancer screening (CRCS).
METHODS: The sample included 328 Black and 1827
White patients age 50–75 from 24 VA medical facilities
who responded to a mailed survey with phone follow-up
(response rate: 73% for Blacks and 89% for Whites).
CRCS adherence and race were obtained through
surveys and supplemented with administrative data.
Logistic regressions estimated the contribution of de-
mographic, health, cognitive, and environmental factors
to racial disparities in adherence to CRCS guidelines.
RESULTS: In unadjusted analyses, Blacks had slightly
lower rates of adherence to CRCS guidelines than Whites
(72% versus 77%, p<0.05). This racial disparity in CRCS
adherence was explained by race differences in demo-
graphic, health, and environmental factors but not by
cognitive factors. Tests for interactions revealed that the
association of race with adherence varied significantly
across levels of income, education, and marital status. In
particular, among those who were married with higher
levels of education, CRCS adherence was significantly
higher for Whites; whereas among those who were
unmarried, with low levels of education, adherence was
significantly higher for Blacks.
CONCLUSION: We found that disparities in CRCS are
greatly attenuated in the VA system and both Whites and
Blacks have substantially higher rates of CRCS than the
national average. These results point to the success of
the VA at implementing CRCS system-wide. Our findings
also suggest additional initiatives may be needed for
unmarried low income white men and higher income
black men.
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C olorectal cancer (CRC) is the third most common cancer
and the second leading cause of cancer death in this

country.1 Compared with Whites, Blacks are more likely to
present with Stage IV disease and are less likely to survive.2

These disparities are partially attributable to lower rates of
CRC screening (CRCS) by Blacks,3–5 which has been shown to
significantly reduce CRC mortality.6–9

To understand what factors contribute to CRCS adherence,
researchers have drawn on health behavior theories and have
examined such factors as cognitions about screening, social
and medical environmental factors, and demographic and
health-related factors.10–12 Few studies, however, have ex-
plored the extent to which racial disparities in adherence to
CRCS are a function of these underlying factors, leaving
unanswered questions about the best approaches to promote
screening among populations with greater disease burden.13–20

This study contributes to the broader literature on race
differences in CRCS by examining the relative contribution of
demographic and health factors, cognitive factors, and environ-
mental factors to racial disparities in CRCS in a nationally
representative survey of Veterans Health Affairs (VHA) patients
aged 50–75.

The VHA is a particularly interesting system within which to
examine racial disparities in CRCS because it provides equal
access to care to all qualifying veterans, and mandates that all
patients be assigned to a primary care provider, both of which
diminish barriers to screening that might disproportionally
affect racial minority and socioeconomically disadvantaged
patients.21 Additionally, since the mid-1990s the VHA has
made demonstrable advances in improving the quality of
preventive care, including CRCS.22–24 With 80% of eligible
patients receiving guideline-concordant CRCS,25 CRCS rates
in the VHA are notably higher than the national average of less
than 60%.26 Because quality improvement has been associated
with reductions in disparities,27,28 it is plausible that racial
disparities in adherence to CRCS could be nonexistent in the
VHA. On the other hand, racial disparities in CRCS adherence
could exist within the VHA, because racial disparities in care
continue to exist in this setting across a broad range of clinical
areas and types of services29 and because Black patients may
have fewer cognitive and environmental resources that con-
tribute to adherence. Existing VA studies provide conflicting
evidence about the presence of racial disparities in CRCS, and
have significant limitations. For example, one study based
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upon a nationally representative sample of VA patients found
lower rates of CRCS among Blacks compared with Whites. This
study relied entirely on administrative data, however, and
therefore could not adjust for important covariates such CRC
knowledge.30 Another published study, which found higher
rates of screening among Black compared with White patients,
also was based solely on administrative data and was
conducted in a single VA site.31 Given the limitations and
conflicting findings of prior VA studies addressing this issue,
additional studies examining race disparities in CRCS in the
VA are warranted.

In this study, we tested the hypothesis that: 1) Blacks would
be less likely to be adherent to CRCS than Whites; 2) race
differences would persist even after controlling for demograph-
ic and health-related factors; and 3) any significant association
between Black race and CRCS would be explained by: a) less
favorable cognitions about screening; and b) less social and
medical environmental support for screening.

METHODS

Conceptual Framework

Our hypotheses and analysis plan were guided by a conceptual
framework (Fig. 1) based on the Theory of Planned Behavior,32

Social Cognitive Theory,33 and the Health Belief Model.34 The
framework assumes that individual demographic and health
factors influence adherence through their association with
environmental and cognitive factors. Cognitive factors such as

knowledge and beliefs about the outcomes associated with
CRC screening and the desirability or undesirability of those
outcomes (i.e., attitudes toward screening), and perceptions
about one’s ability (or self efficacy) to engage in screening, will
influence CRC screening adherence by shaping motivation to
be screened. These cognitive factors have been shown to vary
by race35–41 and hence, may contribute to racial differences in
CRCS. The framework assumes that medical and social
environmental factors can affect adherence by determining
whether an individual has access to screening (i.e., is offered a
screening procedure and resources for conducting the proce-
dure are locally available) or by influencing the accessibility of
screening (by determining the availability of things such as
transportation to and from a colonoscopy appointment). There
is evidence that the environmental factors that support
screening may be less prevalent among Blacks (e.g., physician
recommendation for screening, healthcare access, and social
support).42–49

Study Population/Sampling Frame

The study population included male and female veterans, age
50–75, with one or more primary care visits between January
2005 and December 2006, at one of 124 VA medical centers
participating in a 2003 organizational survey on CRCS and
diagnostic practices. VA employees, deceased patients, and
anyone enrolled in VA adult day care or nursing home
facilities, or diagnosed with CRC, dementia, or Alzheimer’s
were excluded. To derive the study sample, the 124 eligible

COGNITIVE FACTORS

ENVIRONMENTAL FACTORS

Social network
 factors and 
subjective

norms/social
influence  

Medical care  
factors

CRCS Knowledge

Attitudes toward screening

Self-efficacy

CRCS
ADHERENCE

BACKGROUND 
FACTORS 

Health factors

Demographics

Figure 1. Conceptual framework.
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medical centers were grouped into 12 strata according to the
size of the eligible patient population and the proportion of
Black patients within the site (Fig. 2). Two sites were then
randomly selected from each stratum (yielding 24 facilities)
and a simple random sample of 156 patients was selected from
each sampled site (total sample=3,744). Of the 3,744 eligible
patients, 3,025 responded to the survey (response rate 81%
overall, 73% for Blacks, 89% for Whites). This analysis was
restricted to the 1827 non-Hispanic White and the 328 non-
Hispanic Black patients (referred to as “White” and “Black”)
who were at “average risk” for CRC (i.e., no documented
inflammatory bowel disease or colorectal polyps diagnosis).

Data Collection

The initial survey mailing included a cover letter, a question-
naire, and a $2 cash incentive. A reminder postcard was
mailed approximately one week after the first survey mailing. A
second survey mailing (with no incentive) was mailed to those
who did not return a questionnaire within three to four weeks
of the first mailing. Phone administration of the survey was
attempted with all participants who did not return a question-
naire within three weeks of the second survey mailing. The 15-
page questionnaire (available at http://www.hsrd.minneapolis.
med.va.gov/PDF/SCREEN_NationalSurvey.pdf) included mea-
sures related to CRCS: patient demographic and health factors
and specific cognitive and environmental factors. TheMinneapolis
VA Medical Center's Subcommittee for Human Studies approved
the study's protocol.

Dependent Variables

At the time of the survey, CRCS guidelines recommended men
and women aged 50 and older have either a fecal occult blood
test (FOBT) annually, sigmoidoscopy or double contrast bari-
um enema (DCBE) every five years, colonoscopy every 10 years,
or a combination of annual FOBT and sigmoidoscopy every five
years. A patient was classified as adherent if either their self-
report (consisting of three items from the CRCS adherence
questionnaire developed by the National Cancer Institute50) or
VA administrative claims data indicated they were adherent to
recommended CRCS guidelines. We used this combined
measure of adherence, because it allowed us to avoid loss of
observations to missing self-reported data, and to include
procedures received outside the VA health care system by
study participants (which are likely to vary by race since 67%
of Whites versus 53% of Blacks in our sample have a non-VA
source of care). Previous research conducted with veterans
found acceptable levels of validity for self-reported CRCS
behavior using these self-reported measures and did not find
racial differences in the validity of self report.51 Specific details
of this measure are provided by Partin et al., 2010.52

Patient race. Patient race was assessed by self-report. Eighty-
six individuals (2.8%) left this field blank. We used
administrative data to determine the race of 49 of these and
imputed the race of the remaining 37 for whom administrative
data were not available.

Demographic/health factors. Age (50-64 versus 65-75),

gender, and comorbidities were abstracted from VA medical
records, and education (≤ high school, some college, ≥ college
graduate), income (≤ $20,000, $20,001-40,000, >$40,000),

24 medical facilities randomly selected,
containing 242,495 eligible patients

3,744 eligible patients randomly selected
(156 per medical facility)

124 eligible medical facilities, containing
1,317,222 eligible patients

2,155 Average Risk Responders 
included in Analysis

328 (15%) non-Hispanic African Americans
314 (96%) classified race using administrative data

14 (4%) classified race using survey data

1,827 (85%) non-Hispanic Whites
1,810 (99%) classified race using administrative data

17 (1%) classified race using survey data

3,025 (81%) Responded to Survey

404 (13%) non-Hispanic African Americans
385 (95%) classified race using administrative data

19 (5%) classified race using survey data

2,292 (76%) non-Hispanic Whites
2,263 (99%) classified race using admin data

29 (1%) classified race using survey data

290 (10%) Other

29 (1%) Unknown

Figure 2. Subject flow diagram.
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family history (any relatives with colon cancer), and overall
health (mean value for a five-category measure ranging from
excellent to poor health) were obtained from the questionnaire.
Comorbidities were summarized using the Charlson
Comorbidity Index53,54 and a measure of mental health
diagnoses that categorized individuals as: (a) no mental
health diagnosis, (b) single psychiatric diagnosis (ICD-9 codes
290-302 and 306-311) (c) single substance abuse related
diagnosis (ICD-9 codes 303-305), or (d) dual diagnosis
(psychiatric and substance abuse).

Cognitive factors. Two cognitive factors were assessed: CRCS
knowledge and attitudes toward screening. CRC knowledge was
assessed from two questions assessing familiarity with CRC
screening principles and screening guidelines.55 Indicators of
correct responses to these questions (i.e., 50 reported as the
screening initiation age; strongly agree or agree that someone can
have CRC without symptoms) were used in the analyses.
Attitudes toward screening were assessed using the following
scales developed by Vernon and colleagues:56 salience (four
items, Cronbach’s alpha = 0.89), fears (three items, α= 0.69),
susceptibility (four items, α= 0.75), screening efficacy (two items,
α= 0.65), and self-efficacy (four items, α= 0.80).

Environmental Factors. Social environmental factors examined
included the four-item tangible support (α=0.93) and the
eight-item emotional/informational support (α=0.97)
subscales of the Medical Outcomes Study (MOS) social
support scale, marital status (married, unmarried),57 and the
previously validated four-item social influence scale (a
measure of subjective norms, α=0.69).56,58 The MOS tangible
and emotional/informational support scales both have five-
point Likert response options and their standardized scores
range from 1 to 5, with higher scores indicating greater
support. Medical environmental factors examined in this
study included: (1) patient self-report of receipt of
recommendation for CRCS from a physician, (2) whether the
patient received care entirely within the VA or had an
additional source of care (referred to as “dual use”), and (3) a
measure of facility complexity. Facility complexity level is a
summary of seven variables representing volume of veterans
served by the facility, availability of intensive care units, levels
of teaching and research, and patient severity. Facilities are
given a score based on these characteristics and are classified
into five complexity levels (1= least complex) based on
availability of these resources.59 This measure was
dichotomized into low (levels 1 and 2) and high complexity
(levels 3–5) for analyses.

Data Analysis and Power

Using the Hsieh et al. method,60 we determined that we had at
least 85% power to detect a 10-percentage point difference in
the screening adherence rates between Blacks (n=328) and
Whites (n=1827) in our study sample (N=2155). We used
logistic regression to examine the unadjusted associations
between race and CRCS adherence. Next we ran separate
logistic regression analyses to examine the extent to which the
following sets of factors (identified a priori based on our

conceptual model) attenuated the association between race
and CRCS adherence: demographic/health-related, cognitive,
and social/medical environmental factors. We then tested for
interactions between race and items comprising these three
sets of factors. The logistic regression models were fit using
SAS 9.2 Proc Survey Logistic and were weighted to account for
oversampling and stratification. Each model included a ran-
dom effect for facility to account for the possible interdepen-
dence of patients within each site.

Only 3.7% of the data values for the three groups of factors
included in these models were missing. However, 1298 (60.2%)
of the 2,155 patients in the sample had non-missing values for
at least one of the factors. To avoid biases and power
reductions that would result from dropping cases with non-
missing values from the analyses, we used multiple imputation
procedures61,62 and replaced each missing value with five
randomly drawn values resulting in five imputed, complete
versions of the original data set. We combined the results from
separately analyzing these five data sets in order to obtain
estimated standard errors reflecting not only the variation
from sampling, but also the uncertainty due to imputation,
thus preventing biased narrower confidence intervals.

We also adjusted for survey non-response, which was of
particular concern in this study because Blacks were less
likely to respond to the survey compared with Whites. We fit a
logistic regression model to calculate propensity scores (esti-
mated response probabilities) for all veterans in the sample
using demographic and clinical covariates from administrative
data available for both the respondents and non-respondents.
The veterans were ordered according to their propensity scores
and then divided into quintiles, all the responders and non-
responders in each quintile having similar scores with as-
sumed similar CRCS adherence behavior.63 In each quintile,
the sampling weights of the respondents were increased by a
factor compensating for the non-respondents to produce
sampling weights adjusted for the non-respondents (i.e., the
sum of these weights over all the respondents in the sample
equaling the size of the target population). These non-re-
sponse-adjusted sampling weights were then used in conjunc-
tion with the logistic regression models analyzing the
association of race with CRCS adherence to obtain results
adjusted for survey non-response.64

RESULTS

Sample Characteristics

Compared with Whites, Blacks tended to be younger and to
have fewer years of education, lower levels of income, poorer
health, more medical comorbidities, and were more likely to
have diagnoses of substance abuse, psychiatric illness or both
(Table 1). Blacks also had slightly higher scores on measures of
CRCS salience and CRC susceptibility than Whites, but were
less likely to correctly answer the CRC knowledge questions.
Black were less likely than Whites to be married and had lower
levels of emotional and tangible support, but had higher levels
of social influence than Whites. There were no racial differ-
ences in physician recommendation for CRCS. Blacks were
less likely to have a source of care outside the VA and were
more likely to receive care in a high complexity facility.

254 Burgess et al.: Race and Colorectal Cancer Screening JGIM



Race and Adherence to CRCS Guidelines

The predictors of CRCS adherence in our model included
several demographic/health related factors (age, overall

health, Charlson Comorbidity score), cognitive factors (CRC
salience, CRC fears, screening efficacy, self-efficacy) and
environmental factors (marital status, social influence, low
facility complexity, and provider recommendation for screen-
ing, which was the strongest predictor in our model). Table 2
shows the association between race and CRCS adherence prior
to adjustment (Model 1), and after adjustment for: demograph-
ic/health-related factors (Model 2), cognitive factors (Model 3),
environmental factors (Model 4), and all factors (Model 5).
Before adjusting for demographic/health, cognitive, and envi-
ronmental factors, Blacks were significantly less likely to be
adherent to CRCS guidelines than Whites (72% versus 77%, p
<0.05). The effect of race on adherence to CRCS was not
statistically significant when adjusting for demographic/
health related factors (Model 2) and environmental factors
(Model 4), but remained significant in the model that adjusted
for cognitive factors (Model 3).

Interactions Between Race and CRCS Adherence
Correlates

Tests for interactions revealed that the association of race with
adherence varied significantly across levels of income, educa-
tion, and marital status, after controlling for other demograph-
ic, cognitive, and environmental factors (all interactions were
significant at p<0.05). Model 6, presented in Table 2, adds
these interactions to the total model. There was a fairly
consistent pattern of results such that, among those who were
married with higher levels of education, CRCS adherence was
significantly higher for Whites; whereas among those who were
unmarried, with low levels of education, adherence was
significantly higher for Blacks. For example, among unmarried
veterans with a high school degree or less, CRCS adherence
rates were 74% for Blacks and 63% for Whites among those
making $20,000 or less, and were 88% for Blacks and 64% for
Whites among those making between $20,000 and $40,000.
Among married veterans with a college degree making over
$40,000, CRCS adherence rates were 58% for Blacks and 82%
for Whites.

DISCUSSION

We found that Blacks were five percentage points less likely to
be adherent to CRCS than Whites. This gap is smaller in
magnitude than most prior studies, which have documented
Black/White differences in CRCS ranging from 6% to
18%,14,16,18,19,65–67 but is consistent with more recent results
from national surveys and a prior VA study that used a
nationally representative sample.68 In addition, this observed
disparity was no longer present when we adjusted for demo-
graphic and health factors. It is also noteworthy that we found
no racial difference in physician recommendations for CRCS
(84% for Blacks, 85% for Whites) which, as we found, is a
strong correlate of CRCS.

The high rates of CRCS adherence among Black and White
veterans (72% and 77%, respectively) are considerably higher
than national rates among Blacks and Whites during a similar
period (48.6% and 56.8%).69 These high screening rates are
likely to be due, in part, to various VHA efforts initiated over

Table 1. Distribution of Demographic/Health, Cognitive, and
Environmental Factors, Among Survey Respondents, Overall and

by Race

Factors Respondentsa

n=2155
Black
n=328

White
n=1827

P-value

Demographic/Health
Age: 50-64 61% 78% 58% < 0.001
65-75 39% 22% 43%
Gender (male) 96% 96% 97% 0.461
Education: High
school or less

48% 49% 48% 0.029

Some college 34% 38% 34%
College graduate
or more

18% 13% 19%

Income: $20,000
or less

37% 52% 35% < 0.001

$20,001-$40,000 33% 31% 33%
$40,001 or more 30% 18% 32%
Overall health:
Excellent

5% 4% 5% < 0.001

Very good 20% 12% 21%
Good 35% 36% 34%
Fair 30% 34% 30%
Poor 11% 14% 10%
Family history of CRC 15% 14% 15% 0.653
Charlson
Comorbidity Index
(mean)

1.8 2.2 1.7 0.001

Substance abuse
diagnosis

37% 52% 34% < 0.001

Psychiatric diagnosis 49% 64% 47% < 0.001
Dual substance/
psychiatric diagnosis

23% 39% 21% < 0.001

Cognitive
Knowledge (percentage correct)
Initial CRC screening
age (50 yrs)

58% 47% 60% < 0.001

CRC onset w/o
symptoms

68% 62% 69% 0.018

CRC salience (mean) 4.2 4.3 4.2 < 0.001
CRC fears (mean) 3.4 3.4 3.4 0.419
CRC susceptibility
(mean)

2.7 2.8 2.7 0.008

Screening efficacy
(mean)

4.0 4.0 4.0 0.977

Self efficacy (mean) 3.7 3.8 3.7 0.065
Environmental
Married 60% 38% 64% < 0.001
Social influence
(mean)

3.6 3.7 3.6 < 0.001

MOS Emotional
Support (mean)

3.8 3.5 3.8 < 0.001

MOS Tangible
Support (mean)

3.9 3.5 3.9 < 0.001

MD recommendation
for screening

85% 84% 85% 0.817

Dual use (VA and
non-VA medical care)

62% 53% 67% < 0.001

VA facility complexity
score: low

50% 24% 55% < 0.001

High 50% 76% 46%

aSample respondents: 2155 average-risk, non-Hispanic Black and non-
Hispanic White veterans who completed the survey questionnaire. Tests
for significance at the p≤0.05 level included chi-square tests for
categorical variables and t-tests for continuous variables (i.e., means)
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the past ten years to increase adherence to CRCS, including
the implementation of clinical reminders as part of the
electronic medical record and an incentivized audit-and-
feedback system of performance measures.21–24

This study builds upon prior studies examining racial
disparities in adherence to CRCS, only a few of which have
examined the extent to which cognitive and environmental
factors contribute to disparities.19,66 Counter to our hypothe-
ses, race differences in adherence to CRCS were explained by
race differences in demographic/health-related factors and
social/medical environmental factors, but not by cognitive
factors. Although more research is needed to fully understand
this pattern of results, it is likely that race differences in
utilization of the VA as a source of care is a contributing factor.
For example, one potential explanation for the relatively low
rates of screening among disadvantaged White veterans is that
these individuals are more likely to live in rural areas than
their Black counterparts and therefore may have more diffi-
culty accessing VA care.70,71 Also, the dominant modes of CRC
screening differ within and outside the VA. FOBT is the
dominant mode of screening within the VA whereas screening
by colonoscopy is more common outside the VA. We conducted

additional analyses and found that, among those who were
adherent to CRCS, Black veterans had significantly higher
rates of FOBT (60% vs. 53%, p=0.025) and lower rates of
colonoscopy compared with White veterans (47% vs. 57%, p =
0.012). It may be the case that higher SES Black veterans, who
are more likely than their lower SES Black counterparts to
receive care outside the VA, are less likely to be offered a
colonoscopy than whites receiving care outside the VA. Alter-
natively, higher SES blacks may be less likely than their white
counterparts to find the option of colonoscopy acceptable
(perhaps because it is an invasive procedure or because they
are more likely to be unmarried and hence lack the necessary
support required for the procedure).

There are several limitations to this study. Because the
combined measure is based in part on self-report, and some
over reporting of adherence does occur in this population,51

this measure may have led to some overestimation of adher-
ence. However, our adherence estimates (from data collected in
2007) correspond closely to the 2007 adherence estimate of
78% derived from the VA national performance measurement
system (based on medical records only).72 Additionally, the
results of this study—particularly high rates of screening and

Table 2. Odds Ratios from Logistic Regressions Relating CRCS Adherence to Race, Controlling for No Other Factors, Demographic/Clinical
Factors, Cognitive Factors, Environmental Factors, All Factors, and Interactions.1,2

Predictor Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Intercept 1.45 0.04** 0.28** 0.01** 0.01**
Race (Black vs. White) 0.74** 0.91 0.66** 0.84 0.89 3.99**3

Demographic/Health
Age (65–75 vs. 50-74) 1.70** 1.85** 1.86**
Education (some college vs. ≤ hs) 0.94 0.96 1.24
Education (≥ college grad vs. ≤ hs) 1.33 1.26 1.54
Income ($20–$40 K vs. < $20 K) 1.36 1.24 0.95
Income (> $40 K vs. < $20 K) 1.37 1.14 1.01
Family hx of disease (vs. absence) 1.06 0.80 0.79
Overall health (1 unit increment) 1.17** 1.09 1.09*
Charlson score (1 unit increment) 1.07* 1.07* 1.08*
Substance dx (vs. absence) 0.69 0.70 0.73
Psychiatric dx (vs. absence) 1.17 1.12 1.15
Dual subst/psych dx (vs. absence) 0.97 1.11 1.05
Cognitive
Knowledge (correct vs. incorrect)
Initial CRC screening age 0.92 1.01 1.00
CRC onset w/o symptoms 1.11 1.07 1.06
CRC salience (1 unit increment) 1.56** 1.78** 1.82**
CRC fears (1unit increment) 1.20* 1.16 1.16*
CRC susceptibility (1 unit incr.) 1.12 1.18 1.17
Screening efficacy (1 unit incr.) 1.17* 1.19* 1.23*
Self efficacy (1 unit increment) 1.36** 1.36** 1.33**
Environmental
Married (vs. not married) 1.28 1.28 1.59**
Social influence (1unit increment) 1.31** 0.74** 0.73**
MOS Emotional Sup (1 unit incr) 1.09 0.98 0.97
MOS Tangible Supp (1 unit incr) 1.02 0.98 0.98
MD rec for screening 2.98** 3.19** 3.16**
Dual use (VA /nonVA care) 1.11 0.98 0.96
Low facility complexity (vs. abs) 1.21 1.26* 1.26*
Interactions3

Race x Married 0.37**
Race x Income (< $20 K) 0.42**
Race x Income (> $40 K) 0.55
Race x Education (some college) 0.36**
Race X Education (≥ college grad) 0.38

1. The odds ratios and p-values have been adjusted for item nonresponse (using multiple imputation: 5 imputed data sets) and survey nonresponse. 2. C-
statistic=51.8% (model 1: race only), 62.6% (model 2: demographic/clinical factors), 58.6% (model 3: cognitive factors), 70.4% (model 4: environmental
factors), and 72.3% (model 5: all factors combined); 3. The simple effect of race on CRC screening adherence for the unmarried, medium-income ($20-
$40 K), low-educated (≤ high school) veterans; *p≤0.05; **p≤0.01
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the “reversal” of disparities that we found among disadvan-
taged patients—might not apply outside of the VA, which has
made great strides at implementing CRCS system-wide.21

These results have several implications for research,
policy, and practice. First, other healthcare systems can
build on the VA’s success in promoting CRCS. Second, while
the use of FOBT as the primary screening mode in VA has
been successful, it is critical to ensure that positive FOBTs
are appropriately followed up with diagnostic colonoscopy
and to ensure that Black patients are as likely as white
patients to receive appropriate follow-up. Two recent studies
conducted in the VA, including one study based on a
nationally representative cohort of VA patients,30,73 suggest
that, although follow-up rates are similar for Black and
White veterans, they are disappointingly low for both
groups. Finally, there is a need for additional research to
understand the “reverse” disparities we found among less
advantaged, White veterans. If it is the case that living in a
rural setting accounts for low rates of CRCS among disad-
vantaged White veterans, it will be critical to develop
strategies to improve screening in this population.70,71

Additional research is also needed to understand why Black
veterans are less likely to be screened by colonoscopy than
their White counterparts.
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