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BACKGROUND: In the United States, Hispanics are less
likely to undergo colorectal cancer (CRC) screening than
non-Hispanic whites (whites).

OBJECTIVE: To examine factors associated with dis-
parities in CRC screening between whites and Hispanic
national origin subgroups.

DESIGN: Cross-sectional analysis of 1999–2005 Medi-
cal Expenditure Panel Survey data.

PARTICIPANTS: Respondents aged >50 years self-
identifying as non-Hispanic white (18,733) or Hispanic
(3686)—the latter of Mexican (2779), Cuban (336),
Puerto Rican (376), or Dominican (195) origin.

MEASUREMENTS: Dependent variable: self-report of
up to date CRC screening, defined as fecal occult blood
testing within 2 years and/or lower endoscopy at any
time. Independent variables: ethnicity/race, country of
origin, interview language, socio-demographics, and
access to care.

RESULTS: Unadjusted CRC screening rates were highest
in whites [mean (standard error), 55.9 (0.6) %], and lowest
in Dominicans [28.5 (4.2) %]. After demographic adjust-
ment, CRC screening was significantly lower for Mexicans
[adjusted odds ratio (95% confidence interval), 0.46 (0.40,
0.53), p<0.001)], Puerto Ricans [0.65 (0.47, 0.91), p=0.01],
and Dominicans [0.30 (0.19, 0.45), p<0.001] versus
whites. With further adjustment for language, socioeco-
nomic factors, and access, Hispanic/white disparities were
not significant, while amongHispanics, Cubans weremore
likely to be screened [1.57 (1.15, 2.14), p=0.01].

CONCLUSIONS: Factors associated with CRC screening
disparities between Hispanics and non-Hispanic whites
appear similar among Hispanic sub-groups. However,
the relative contribution of these factors to disparities
varies by Hispanic national origin group, suggesting a
need for differing approaches to increasing screening for
each group.
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INTRODUCTION

Colorectal cancer (CRC) is the second leading cause of cancer
mortality in the United States (U.S.).1 CRC screening reduces
mortality2–6 and is cost-effective.7,8 However, CRC screening is
underutilized: in 2004, only 57% of adults aged 50 years or
older reported up to date screening status in the Behavioral
Risk Factor Surveillance Survey (BRFSS), much lower than for
other effective cancer screening methods.1

There is also a marked disparity in CRC screening between
Hispanics and non-Hispanic whites. For example, in the 2004
BRFSS, only 42% of Hispanics reported up to date CRC
screening.1 Likewise, pooled National Health Interview Survey
(NHIS) data from 1987 through 2003 found 30.4% of Hispanic
men and 31.4% of Hispanic women, compared with 47.5% and
44.1% for non-Hispanic white men and women, respectively,
and 42.8% and 37.5% for black men and women, respectively.9

These figures may help to explain the increased risk of CRC
mortality in Hispanics relative to non-Hispanic whites ob-
served in some studies.10

Prior studies have suggested several potential determinants
of CRC screening disparities experienced by Hispanics, includ-
ing relatively low CRC screening knowledge,11,12 less favorable
socioeconomic status,13–18 worse access to care,12–18 and
language barriers.19 However, all these studies had significant
limitations, including use of small, single geographic region
samples,12,16 failure to adjust for known correlates of screen-
ing behavior,12,14,15,17–19 and/or considering Hispanics as a
monolithic group.13–15,18,19

The latter may be particularly problematic, since substan-
tial variation has been shown to exist among Hispanics for a
number of health behaviors and outcomes.20–26 One prior
national study explored the relationships between national
origin and CRC screening among Hispanic subgroups.27

However, it involved 2000 NHIS data, which may now be less
salient given the considerable secular increases in CRC
screening in the U.S. since 2000.1 Furthermore, non-Hispanic
whites were not included in the analyses. Thus, no recent
national studies have examined the disparity in CRC screening
between Hispanics non-Hispanic whites with sufficient sample
size to explore whether the factors associated with the
disparity may differ, in type and/or magnitude, among His-
panic national origin subgroups.

To address this research gap, we employed data from the
1999–2005 Medical Expenditure Panel Survey (MEPS) to
examine CRC screening in four Hispanic national origin
subgroups: people of Mexican, Puerto Rican, Cuban, and
Dominican origin. We constructed four models, adjusting
progressively for: age, sex, region of country and survey year
(basic demographics—Model I); additionally for income and
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education level (shared socioeconomic factors—Model II);
additionally for health insurance status and availability of a
usual source of care (shared access barrier factors—Model III);
and, finally, additionally for interview language (as a proxy for
language-based barriers to care faced by Spanish-speaking
Hispanics—Model IV). These factors have been shown to
influence a number of health outcomes in various ethnic/
racial groups.28,29 We sought to identify their independent
contributions to disparities in CRC screening between several
large Hispanic national origin subgroups and non-Hispanic
whites in the U.S.

METHODS

Sources of Data

MEPS is a nationally representative survey of health care use
and costs in the U.S. civilian and non-institutionalized popu-
lation conducted by the Agency for Healthcare Research and
Quality (AHRQ).30 It employs an overlapping panel design and
over-samples Hispanics and Blacks. Data are collected for
individuals over a 2-year period through a baseline and five
follow-up interviews. The MEPS Household Component col-
lects information on interview language, country of origin,
socio-demographic information, usual source of care, and
health insurance coverage. The response rate was approxi-
mately 65% for the seven panels of data used in this study.

Measures

Race, ethnicity, and country of origin. MEPS respondents self-
select the racial category (white, black, Asian, Native Hawaiian
or Other Pacific Islander, American Indian or Alaska Native, or
multiple races) and ethnicity (Hispanic or non-Hispanic) they
feel best describes themselves. Responses to race and ethnicity
questions are crossed to derive combined race/ethnicity
categories (e.g., non-Hispanic white). Additionally, Hispanic
respondents are asked if their main national origin or ancestry
is Puerto Rican, Cuban, Mexican, Dominican (coded separately
after the year 2000), other Central/South American, or other.
The analyses in this study focused on adults aged 50 years or
older classified in MEPS as either non-Hispanic white or
Hispanic, the latter subcategorized by national origin:
Mexican, Cuban, Puerto Rican, or Dominican. Given the
importance of evaluating CRC screening status among people
of specific national origins or ancestries, individuals in the
other Hispanic and central/south American subcategories
were excluded from analyses.

CRC screening. MEPS respondents are asked whether they
have ever undergone fecal occult blood testing (FOBT) and/or
“flexible sigmoidoscopy or colonoscopy” (single item) and, if so,
the time interval (within past year, 2 years, 3 years, 5 years, or
more than 5 years ago). In the study analyses, respondents
were considered up to date for screening if they reported FOBT
within 2 years (based on data from randomized controlled
trials3,6) or flexible sigmoidoscopy or colonoscopy at any time.
We employed the latter definition for 2 reasons. First, it is not
possible to distinguish receipt of flexible sigmoidoscopy from
receipt of colonoscopy in the MEPS database, making use of
specific time intervals such as every 5 or 10 years problematic.

Second, there are no firmly evidenced-based intervals for
endoscopic CRC screening tests.31 Furthermore, separate
analyses conducted after excluding the 1048 persons
considered up-to-date for CRC screening based on report of
endoscopy more than 5 years ago produced results nearly
identical to analyses employing our chosen up to date
definition (data not shown); thus, only the latter are reported
here. CRC screening data were missing for 610 (2.8%) non-
Hispanic whites and 170 (3.1%) Hispanics.

Socio-demographic factors. Socio-demographic variables
examined in analyses were: age (categorized as 50–54, 55–59,
60–64, 65–74, and <100%,100-<125%, 125- <200%, 200 -
<400%, or >400% of the Federal poverty level); educational
attainment (less than high school, some high school, high
school graduate, some college, college graduate); and
geographic region (Northeast, Midwest, South, West).

Access to Care. Access to care variables examined were
insurance status (private, public, uninsured) and having a
usual source of health care (yes/no).

Language. Language (English or Spanish) in which the MEPS
interview was conducted was also included as a covariate.

Statistical Analyses

Data were analyzed in February 2008 using STATA version
10.0 (Stata Corporation, College Station, TX), adjusting for the
complex survey design of MEPS. Analyses incorporated the
longitudinal strata and primary sampling units and were
weighted to yield appropriate standard errors and estimates
representative of the U.S. civilian, non-institutionalized adult
population.

Four main models were constructed to determine the
relationship between CRC screening and Hispanic national
origin subgroup using a series of logistic regression analyses
with CRC screening as the dependent variable in the models.
The modeling sequence was designed to adjust first for
relatively fixed demographic characteristics, then basic socio-
economic factors common to all persons, then access factors
common to all persons, and, finally, language, a factor of
specific relevance to Hispanics in this analysis. Model I
examined the relationship between CRC screening and nation-
al origin adjusting only for age, sex, region of country and
survey year. Model II incorporated additional adjustment for
socioeconomic status (income and education); Model III addi-
tional adjustment for access to care (insurance status and
availability of a usual source of care); and, Model IV included
additional adjustment for interview language. Interactions
between national origin group and the other covariates were
also examined, but none of these were significant and so are
not reported.

RESULTS

Table 1 illustrates key socio-demographic characteristics
among non-Hispanic whites and the four Hispanic national
origin subgroups. Survey respondents of Mexican origin
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disproportionately lived in the South and West, those of Cuban
origin in the South, and those of Puerto Rican and Dominican
origin in the Northeast. Hispanics, particularly those of
Mexican, Puerto Rican, and Dominican origin, were less likely
to be older than 75 years. People of Puerto Rican and
Dominican origin were more likely to be female, and to have
conducted their interview in Spanish. Education and income
levels were lower in Hispanics, especially for those of Mexican,
Puerto Rican, and Dominican origin.

The unadjusted rate of up to date CRC screening was 54.5%
overall, highest in non-Hispanic whites, lowest in people of
Dominican origin (Table 1). Of note, there was a greater
disparity between Hispanics and non-Hispanic whites for
endoscopic screening than for FOBT.

The adjusted odds ratios for the logistic regression models
are shown in Table 2. Compared with non-Hispanic whites, all
Hispanic national origin subgroups except people of Cuban
origin were significantly less likely to report up to date CRC
screening, after adjustment for age, sex, region, and year
(Table 2—Model I). With additional adjustment for socio-
economics (Table 2—Model II), the effect for people of Puerto
Rican origin became non-significant. With further adjustment
for access (insurance status, and availability of a usual source
of care, Table 2—Model III), there was a further non-significant
attenuation of disparities. The final model (Table 2—Model IV),
including language revealed further attenuation of the dispar-
ity between non-Hispanic whites and Hispanics (with no
remaining statistically significant disparity), while people of
Cuban origin had higher adjusted screening rates.

Table 1. Relationships of Racial and National Origin Groups to
Study Characteristics

Characteristic White1 Mexican Cuban Puerto
Rican

Dominican

N 18,733 2,779 336 376 195

Colorectal cancer screening up to date
Total 55.9

(0.6)
35.2
(1.4)

51.0
(3.2)

45.7
(4.0)

28.5 (4.2)

Endoscopy 46.3
(0.6)

26.1
(1.1)

40.0
(3.1)

35.1
(3.7)

23.6 (4.2)

FOBT2 26.9
(0.6)

17.7
(1.2)

26.8
(3.2)

22.6
(2.6)

16.9 (3.6)

Age Group
50–54 23.1

(0.5)
29.1
(1.4)

22.3
(5.1)

23.9
(2.6)

30.7 (4.0)

55–59 19.4
(0.4)

21.7
(1.3)

13.7
(1.6)

25.3
(3.3)

23.4 (3.8)

60–64 14.9
(0.4)

13.5
(1.0)

10.4
(2.7)

22.6
(2.9)

16.1 (3.5)

65–74 22.6
(0.4)

22.1
(1.1)

28.5
(3.1)

18.9
(2.4)

19.4 (3.7)

≥75 20.0
(0.5)

13.6
(1.4)

25.2
(4.3)

9.2
(1.7)

10.4 (3.1)

Female 53.8
(0.3)

53.8
(1.0)

52.0
(3.1)

60.4
(3.3)

60.5 (3.7)

Spanish
interview

0.0
(0.0)

42.4
(1.9)

70.1
(4.8)

37.2
(3.8)

60.1 (6.6)

Years of schooling
<9 7.0

(0.3)
47.3
(1.5)

31.7
(3.6)

26.7
(2.4)

44.4 (5.0)

9–11 10.8
(0.3)

14.2
(0.9)

9.2
(2.1)

18.3
(2.2)

11.3 (3.3)

12 35.0
(0.6)

20.4
(1.4)

24.6
(2.9)

29.8
(3.1)

22.5 (4.5)

13–15 20.8
(0.4)

11.0
(1.0)

12.8
(2.6)

13.1
(2.1)

10.6 (2.6)

≥16 26.4
(0.7)

7.2
(0.7)

21.7
(4.0)

12.2
(2.3)

11.2 (3.0)

Family income (% of poverty level)
<100 8.0

(0.3)
16.8
(1.0)

15.4
(2.4)

20.4
(2.5)

28.3 (4.7)

100–124 3.7
(0.2)

7.7
(0.7)

6.1
(1.3)

7.3
(2.0)

6.7 (2.6)

125–199 12.7
(0.4)

22.0
(1.2)

22.1
(4.1)

16.8
(2.3)

17.1 (3.5)

≥400 48.0
(0.7)

22.9
(1.5)

26.2
(3.7)

26.9
(2.6)

23.9 (6.6)

Insurance status
Private 75.5

(0.6)
45.4
(1.9)

41.9
(4.0)

50.6
(2.9)

37.7 (6.1)

Public 19.3
(0.5)

33.2
(1.5)

41.0
(3.8)

40.5
(2.9)

42.5 (5.9)

Uninsured 5.1
(0.2)

21.3
(1.1)

17.1
(2.2)

8.9
(1.7)

19.8 (4.3)

Usual source
of care

91.0
(0.3)

78.3
(1.6)

78.8
(2.5)

91.7
(1.7)

66.7 (4.6)

Region
Northeast 20.0

(1.3)
3.6
(0.9)

12.4
(3.2)

59.7
(5.2)

51.6 (6.8)

Midwest 25.5
(1.3)

5.4
(1.0)

2.4
(1.3)

10.2
(3.7)

4.9 (3.0)

South 35.4
(1.6)

37.2
(5.2)

82.0
(3.5)

21.8
(3.6)

28.0 (6.8)

West 19.2
(1.6)

53.8
(5.0)

3.2
(1.0)

8.3
(2.1)

15.4 (3.9)

Numbers reflect population percent (standard error) with characteristic 1

White = non-Hispanic white 2

FOBT = fecal occult blood testing

Table 2. Adjusted Relationship between National Origin Group and
Colorectal Cancer Screening with Progressive Adjustment for
Demographics, Socio-Economic Factors, Access to Care, and

Interview Language

National
Origin

Adjusted Odds
Ratio

95% Confidence
Interval

P value

Mexican
Model I 0.46 0.40, 0.53 0.00
Model II 0.70 0.60, 0.81 0.00
Model III 0.79 0.69, 0.91 0.00
Model IV 0.90 0.77, 1.04 0.15
Cuban
Model I 0.83 0.64, 1.07 0.15
Model II 1.01 0.77, 1.32 0.96
Model III 1.21 0.91, 1.61 0.18
Model IV 1.57 1.15, 2.14 0.01
Puerto Rican
Model I 0.65 0.47, 0.91 0.01
Model II 0.88 0.64, 1.21 0.44
Model III 0.90 0.64, 1.26 0.53
Model IV 1.02 0.72, 1.44 0.91
Dominican
Model I 0.30 0.19, 0.45 0.00
Model II 0.44 0.28, 0.69 0.00
Model III 0.54 0.32, 0.91 0.02
Model IV 0.67 0.39, 1.16 0.15

Notes: Reference group is non-Hispanic white. Model I: adjusted for age,
gender, region, and year; Model II: also adjusted for income and
education; Model III: also adjusted for health insurance and availability
of a usual source of care; Model IV: also adjusted for language
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DISCUSSION

The study findings suggest that language, socio-demograph-
ics, and to some extent, access to care may explain the
disparity in CRC screening between Hispanics and non-
Hispanic whites in the U.S. Furthermore, it appears that the
contribution of each of these factors to CRC screening
disparities varies by national origin among Hispanics. The
analyses were conducted using a large, nationally-representa-
tive data set that included sufficient numbers of people
reporting Cuban, Puerto Rican, Mexican, or Dominican origin
to examine the sources of CRC screening disparities in
Hispanic subgroups. Thus, these findings begin to reconcile
the conflicting results of prior studies exploring the correlates
of CRC screening disparities.11–19

A main goal of disparity research is to yield findings that
might inform interventions aimed at eliminating the dispari-
ties. Our findings should be helpful in guiding public health
policy and health care delivery intervention efforts to mitigate
the disparity in CRC screening between Hispanics and non-
Hispanic whites. They underscore that variations in health
behaviors may be as great among individuals within major
racial/ethnic groups as between racial/ethnic groups.32 Thus,
developing disparity reduction strategies based solely on broad
racial/ethnic group characteristics may be misguided. Person-
ally tailored interventions to address barriers to CRC screen-
ing, provided within a culturally salient framework in the
user’s preferred language, have the potential to address both
inter- and intra-racial/ethnic group variability. Though as yet
unproven, such interventions, therefore, hold promise as a
way of mitigating disparities in screening among groups.33

Our findings differ from those of Gorin and Heck,27 who found
people of Puerto Rican and Central/South American origin were
half as likely as those of Cuban, Dominican, andMexican origin to
be up to date for endoscopic screening. They also found no
significant differences by national/regional origin in being up to
date for FOBT. However, their study used 2000 NHIS data.
Substantial secular increases in CRC screening overall in the
U.S. since 2000,1 alongwith the rapid growth and change in theU.
S.Hispanic population since 2000,34 are likely to explainwhy their
findings differed from ours. Further, their analyses did not include
data for non-Hispanic whites, limiting their usefulness to those
seeking to address the disparity in CRC screening between
Hispanics and non-Hispanic whites.

The reasons for the association between interview language
(Spanish versus English) and CRC screening are unclear. The
respondent’s choice of language may reflect cultural preferences.
On the other hand, language might simply represent a barrier to
obtaining optimal care. These potential explanations imply
different approaches to remedying disparities, and each might
be operative to varying degrees among different Hispanic sub-
groups. Further studies designed to explore this issue are needed.

We also note that differences in endoscopy between Hispa-
nics and non-Hispanics were greater than differences in FOBT,
echoing the results of other studies.9,19 These findings provide
evidence of a technology diffusion gap between Hispanics and
non-Hispanics. It remains unclear whether the gap exists due
to limited access to screening endoscopy for Hispanics relative
to others, or less access to follow-up endoscopy (e.g., after
abnormal FOBT or to evaluate worrisome symptoms), or a
combination of these factors. Regardless, such a technology
diffusion gap may contribute, along with the overall CRC

screening disparities presented here, to the increased risk of
advanced stage CRC cancer and CRC mortality in Hispanics
relative to non-Hispanic whites observed in some studies.10

Study Limitations and Strengths

In addition to its previously mentioned strengths, our study
had several limitations. MEPS data are cross-sectional, pre-
cluding causal conclusions regarding the associations among
language, socio-demographics, access to care, and CRC
screening. The sample size for persons of Dominican national
origin was small, so conclusions for this group are tentative.
Also, the response rate for the MEPS is about 65%, and it is
therefore possible that participants, particularly Hispanics,
differ from their non-participant counterparts. While the
direction and size of this effect is unknown, and could well
vary among Hispanic national origin groups, it may lead to
under-estimation of the disparity in CRC screening between
Hispanics and non-Hispanic whites.

MEPS data also include only limited geographic detail. We
could only adjust for geographic region (Northeast, Midwest,
South, or West) because more finely grained information (e.g.,
state of residence) is notmade available in theMEPSdatabase due
to confidentiality concerns. This may be problematic given
marked differences in the geographic distribution of various
Hispanic ethnic groups in theU.S., and in light of the considerable
variation in medical practices across the U.S. Nonetheless, the
data regarding geographic region by ethnicity presented in Table 1
suggest the potential for confounding even by broad geographic
region, and our models adjusted for such confounding.

Finally, we note limitations in our key outcome variables,
receipt of FOBT and endoscopy, which rely on self-report, which
correlates only modestly with claims data.35, 36 It is plausible that
response bias (e.g., due to social desirability)may affect the various
national origin groupsdifferently, contributing to a biased estimate
of the disparities.35 Moreover, it is not possible to determine in
MEPS data whether respondents who indicate receiving endosco-
pyunderwent colonoscopy (currently recommendedevery10years
in most but not all guidelines) or flexible sigmoidoscopy (currently
recommended every 5 years in most guidelines).31 Due to these
limitations in MEPS endoscopy data, and because the currently
recommended intervals for endoscopic CRC screening tests are
not firmly evidence-based,31 we conservatively defined up to date
status for endoscopic screening as receipt of endoscopy at any
time. We also used a generous definition for up to date FOBT
status. However, these definitions resulted in relatively few
additional persons being categorized as up to date beyond the
number so classified using a 1-year interval for FOBTand a 5-year
interval for endoscopy. Moreover, repeated analyses using these
definitions gave qualitatively similar results (data not shown).
Finally, MEPS questions regarding endoscopy do not distinguish
between screening and testing to evaluate symptoms. Thus, the
rates of CRC screening reported here, as in other national self-
report surveys, are likely to be inflated. The extent to which
inflation varies among study subgroups is unknown.

CONCLUSIONS

In conclusion, several factors—language, socio-demographics,
and access to care—largely explain the disparity in CRC
screening between Hispanics and non-Hispanic whites in the
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U.S. Furthermore, the contribution of these factors varies by
national origin among Hispanics. Particularly given the ongo-
ing rapid growth of the Hispanic population in the U.S.,34

studies to develop and evaluate interventions aimed at miti-
gating these barriers and the associated CRC screening
disparities are clearly needed.
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