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Abstract: Using the National Health Interview Survey, we examined associations among race/
ethnicity, insurance coverage, and cancer screening, and assessed changes in the magnitude
of disparities over the past decade. Outcomes included recent cervical, breast, and colorectal
cancer screening. Rates of colorectal screening increased for all racial/ethnic groups and
some insurance groups from 2000 to 2008. However, rates of Pap tests and mammograms
remained stagnant, and even decreased for certain groups. Some Hispanic-White and Asian-
White disparities in cancer screening were reduced or eliminated over this time period.
However, in 2008 Asians continued to have lower odds of Pap tests and Hispanics lower
odds of colorectal cancer screening, even after accounting for potential confounders. There
were no significant changes in Black-White disparities. The uninsured continued to be at
a disadvantage for all three types of cancer screening, relative to the privately insured, as
were publicly insured individuals with respect to colorectal cancer screening.
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ervasive differences across racial/ethnic and socioeconomic groups in the United
States (U.S.) have been well-documented regarding access to care, quality of care,
and health outcomes. Consequently, one of the nation’s overarching goals for the past
decade or so has been to reduce and ultimately eliminate disparities in health and
health care."™*
The provision of primary and preventive health care in particular is important
because these services provide opportunities for reducing mortality and morbidity
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among vulnerable populations by ensuring early detection of disease and treatment
of health problems.> In general, racial/ethnic minority status, lower education, lower
income, and lack of health insurance coverage are associated with worse access to
primary and preventive care.”*

Yet despite the abundance of research examining health care disparities at various
points in time, there remains a need for comparisons of disparities over time in order
to track progress (or lack of progress) during the past decade. The purpose of this
study was to examine racial/ethnic and insurance-based differences in preventive care
in the U.S. population in 2000 and 2008, in order to examine changes over time. We
focused on three cancer-related preventive services, in accordance with recommenda-
tions from the U.S. Preventive Services Task Force.® Other researchers have examined
national racial/ethnic and socioeconomic disparities in cancer screening over this
time frame, but have done so separately for cervical cancer,” breast cancer,””* and
colorectal cancer.”** One study examined screening rates for all three cancer types,
but considered a shorter time interval (2000-2005) and restricted its analyses to dif-
ferences between non-Hispanic Whites and Hispanics.® In an effort to add to these
previous reports, we assessed changes in cancer screening rates simultaneously for all
three cancer types and included all racial/ethnic and insurance groups in our analyses.
We hypothesized that disparities in cancer screening would be smaller at the end of
the decade than at the beginning, owing to concerted federal policy efforts aimed at
addressing such inequalities. Results of this study provide evidence regarding racial/
ethnic and insurance disparities in access to preventive care in the U.S. after accounting
for other socioeconomic and demographic factors.

Methods

Data sources. We analyzed data from the 2000 and 2008 National Health Interview
Survey (NHIS).?**** The NHIS is an in-person interview of households representing the
civilian, noninstitutionalized population in the U.S. It is conducted annually by the
Centers for Disease Control and Prevention’s National Center for Health Statistics. A
complex, stratified sampling design is used to ensure a nationally representative sample.
In 2000, information was collected on 32,274 adults 18 years and older; in 2008, the
total sample size was 21,781.

Measures. Three cancer screening indicators were selected to represent commonly
used measures of preventive care utilization. Each outcome was dichotomized into
“recent screening” versus “no recent screening.” The three outcomes included self-reports
of: (a) Pap test in the past two years among women ages 21 to 64 years (n=13,822 in
20005 9,113 in 2008), (b) mammogram in the past two years among women ages 50
to 74 years (n=5,477 in 2000; 4,236 in 2008), and (c) colonoscopy/sigmoidoscopy/
proctoscopy in the past 10 years or fecal occult blood tests (FOBT) using a home test
kit in the past year, among adults ages 50 to 74 years (n=9,738 in 2000; 7,565 in 2000).

For each type of test, respondents were asked, “Have you ever had a [screening
test]?” and those who responded affirmatively were also asked, “When did you have
your most recent [screening test]?” The NHIS questionnaire combined colonoscopy,
sigmoidoscopy, and proctoscopy into a single question so it was not possible to assess
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rates of screening for the individual procedures. In addition, screening tests were not
distinguished from diagnostic tests.

The main independent variables of interest were race/ethnicity and type of insurance
coverage. Respondents reported their own race and ethnicity, and categories included
non-Hispanic White, non-Hispanic Black, Hispanic, and non-Hispanic Asian. Insurance
categories included private insurance, Medicare, Medicaid, and uninsured.

Other covariates in the analyses included sex, age, education level, marital status,
employment status, family income, health status, and language proficiency. Age was
grouped as follows: 21-44 years versus 45-64 years (for Pap tests), and 50-64 years
versus 65-74 years (for mammograms and colorectal cancer screenings). Education
level included three categories: less than high school diploma, high school diploma or
GED, and college degree or higher. Marital status was dichotomized into married and
not married (including widowed, divorced, separated, and never married). Employ-
ment status was also dichotomized into employed versus not employed. Family income
consisted of four categories: less than $15,000, $15,000-$34,999, $35,000-$54,999, and
$55,000 or higher. Respondents’ self-reported general health status was dichotomized
into “excellent, very good, or good” versus “fair or poor.” Finally, language proficiency
was dichotomized into English proficiency (i.e., respondents who completed the survey
in English) versus limited English proficiency (i.e., respondents who completed the
survey in Spanish, English and Spanish, or some other language).

Statistical analysis. Responses to any of the questions regarding cancer screen-
ing which were originally coded as “refused,” “not ascertained,” or “don’t know” were
recoded as “missing” and dropped from the analyses. After recoding, response rates
for the cancer screening questions among eligible subsamples for Pap tests were 93.5%
in 2000 and 95.5% in 2008; for mammograms, response rates were 93.2% in 2000 and
94.9% in 2008; and for colorectal cancer screening, response rates were 94.2% in 2000
and 95.8% in 2008. Similarly, any participants with missing information for any other
covariates resulted in those observations being dropped from the analyses.

Analyses were first conducted with the 2000 NHIS and then the 2008 NHIS in order
to identify changes between the two timepoints. For each year separately, we conducted
bivariate analyses using designed-based Rao-Scott x? tests to compare the distributions
of cancer screening measures across racial/ethnic groups and insurance groups. We
also conducted similar x? tests to compare the age-adjusted rates of cancer screening
between 2000 and 2008, for each racial/ethnic and insurance group (adjusted to the
projected 2000 U.S. population using direct standardization procedures).”

We then created three-step logistic regression models for each of the three out-
comes, analyzing data from 2000 and 2008 separately. To assess the total impact of
race/ethnicity on cancer screening, we conducted simple logistic regressions of the
main independent variable of interest on each of the outcomes. Next, we assessed the
combined impact of both race/ethnicity and insurance coverage in each of the models
to see if insurance attenuated any racial/ethnic disparities. Finally, we additionally
adjusted for potential confounding factors, including sex, age, education, marital status,
employment status, family income, health status, and language. Differences in effect
sizes between 2000 and 2008 were also assessed to determine whether the changes in
racial/ethnic and insurance-based disparities between the two years were statistically
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significant. Specifically, for each cancer screening measure, the two data years were
pooled and dummy variables for each racial/ethnic group, insurance group, and data
year were added as main effects to the models, as well as interaction terms (for each
race/ethnicity x year and insurance group x year interaction); statistical significance of
interaction terms was assessed, in order to determine whether the associations between
race/ethnicity and cancer screening (or insurance group and cancer screening) signifi-
cantly differed according to year.

All analyses were conducted using SAS software, version 9.2, and included statistical
methods for accounting for the complex sampling design.** Two-tailed p-values less
than or equal to .05 were considered statistically significant.

Results

Cancer screening rates, 2000 and 2008. Table 1 shows rates of cancer screening for
racial/ethnic and insurance groups in 2000 and 2008. In 2000, the rates of recent Pap
tests ranged from 64% (for Asians and the uninsured) to 85-86% (for Blacks and the
privately insured). For recent mammograms, the rates ranged from 48% for the unin-
sured to 82% for the privately insured. There were much lower rates of colon cancer
screening for all racial/ethnic and insurance groups (range: 20-44%).

Significant differences across racial/ethnic groups existed for all three cancer screening
types, with non-Hispanic Whites generally having the highest rates of recently being
screened. Blacks had similar rates of recent Pap tests and mammograms compared
with Whites, but lower rates of colon cancer screening. Hispanics had even lower rates
of cancer screening than Blacks, and Asians had the lowest rates of recent screening.

There were also significant differences across insurance groups for all outcomes.
In 2000, privately insured adults consistently had the highest rates of recently being
screened, and uninsured adults had the lowest rates; rates of screening for Medicare-
insured adults and Medicaid-insured adults fell in between.

Figures 1 and 2 depict cancer screening rates in 2000 and 2008, and highlight statisti-
cally significant increases or decreases in screening over time for each racial/ethnic and
insurance group, respectively. Compared with 2000, rates of recent Pap tests in 2008
remained unchanged for Hispanics and Asians, and decreased about 6% for Blacks
and Whites (Figure 1). Rates of Pap tests also decreased between the two timepoints
for the uninsured, Medicare-insured, and privately insured (Figure 2). There was a
slight but statistically significant decrease in recent mammogram screening among
Whites between 2000 and 2008 (79% vs. 76%); no other changes over time in mam-
mogram screening were significant. Across all racial/ethnic groups, rates of colorectal
cancer screening significantly increased, ranging from a 7% increase for Hispanics to
a 26% increase for Asians. Colorectal cancer screenings also increased between the
two timepoints among Medicare-insured and privately insured respondents (14% and
16% increase, respectively).

Despite these improvements, racial/ethnic and insurance disparities persisted in
2008 (Table 1). Although there were no longer any significant racial/ethnic disparities
for mammogram screening, Asians had disproportionately low rates of Pap tests and
Hispanics had disproportionately low rates of colon cancer screening. In addition,
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Figure 1. Age-adjusted cancer screening rates among racial/ethnic groups, NHIS 2000 vs.
2008.*

*p<.05
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#p<.001

“Based on x2 test for differences between 2000 and 2008 for each racial/ethnic group.
NHIS = National health interview survey

privately insured adults continued to have higher screening rates compared with the
uninsured and publicly insured groups. And even with improvements in colorectal
screening, rates remained low for all groups (range: 21-60%).

Regression analyses. Table 2 presents the results of logistic regression models exam-
ining the associations between race/ethnicity, insurance, and recent cancer screening
in 2000 and 2008.

Unadjusted models for 2000 indicated that racial/ethnic minorities had lower odds
of having recent cancer screening relative to Whites. Specifically, Hispanics and Asians
had lower odds of receiving all three screenings, and Blacks had lower odds of receiving
recent colorectal screening. After adjusting for insurance status, racial/ethnic disparities
in recent screening remained for Pap tests and colorectal cancer screening, although
the magnitude was generally attenuated; in addition, Blacks now had higher odds of
receiving recent Pap tests than Whites. There were no longer any statistically significant
racial/ethnic disparities in mammogram screening. Uninsured status, Medicaid insur-
ance, and Medicare insurance were also each independently associated with lower odds
of recent screening for all outcomes, compared with private insurance.

After additionally adjusting for other potential confounders, fewer racial/ethnic
disparities in cancer screening remained. However, Asians had lower odds of recent
Pap tests (Odds Ratio [OR] = 0.31, 95% Confidence Interval [CI]: 0.23-0.42, p<<.001),
mammograms (OR=0.50, 95% CI: 0.27-0.94, p<<.05), and colorectal screenings
(OR=0.50, 95% CI: 0.32-0.80, p<<.01), relative to Whites. On the other hand, Blacks
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Figure 2. Cancer screening rates among insurance groups, NHIS 2000 vs. 2008.*
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“Based on x2 test for differences between 2000 and 2008 for each insurance group.
NHIS = National health interview survey

had higher odds of recent Pap tests (OR=1.67, 95% CI: 1.41-1.97, p<<.001) as well as
recent mammograms (OR=1.32, 95% CI: 1.01-1.72, p<<.05), relative to Whites.

Significant differences in cancer screening by insurance status also remained in fully
adjusted models. Uninsured adults had lower odds of recent screening for all three
measures compared with privately insured adults. Medicaid-insured adults had lower
odds of a recent mammogram and colorectal cancer screening, and Medicare-insured
adults had lower odds of receiving a recent colorectal cancer screening.

In 2008, racial/ethnic disparities were still evident in unadjusted analyses, although
they were less pervasive than in 2000. Specifically, Asians had lower odds of recent Pap
tests than Whites, and Blacks and Hispanics had lower odds of recent colorectal cancer
screening than Whites. No racial/ethnic disparities were found for recent mammograms.

After adjusting for insurance status, Asians continued to have lower odds of recent
Pap tests and Hispanics still had lower odds of recent colorectal screening, than
Whites; however, Blacks also had higher odds of recent Pap tests and mammograms.
Uninsured status and Medicare insurance remained independently associated with
lower odds of recent screening for all outcomes in 2008, compared with the privately
insured. Medicaid-insured adults also had lower odds of recent mammograms and
colorectal screening.

After additionally adjusting for other potential confounders, Asians still had lower
odds of recent Pap tests (OR=0.33, 95% CI: 0.29-0.50, p<<.001) than Whites, and
Hispanics still had lower odds than Whites of recent colorectal cancer screening
(OR=0.68, 95% CI: 0.55-0.86, p<<.001). However, Blacks had higher odds of recent
Pap tests (OR=1.44, 95% CI: 1.17-1.77, p<.001) and mammograms (OR=1.81, 95%
CI: 1.42-2.32, p<<.001) than Whites.

Significant differences in cancer screening by insurance status also remained in 2008.
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Uninsured adults continued to have lower odds of having a recent Pap test, mammo-
gram, and colorectal cancer screening, compared with privately insured individuals.
Medicare-insured and Medicaid-insured adults also had lower odds of having recent
colorectal cancer screening; however, Medicaid-insured adults had higher odds of
recent Pap test, relative to privately insured adults.

Racial/ethnic and insurance disparities in 2000 vs. 2008. The results of effect
modification analyses are presented in Table 2 to indicate statistically significant dif-
ferences in the effect sizes between 2000 and 2008. First, racial/ethnic disparities in
the unadjusted models were compared across the two timepoints: the Hispanic-White
and Asian-White disparities were generally reduced or eliminated over this time period
(with the exception of the Hispanic-White disparity for colorectal cancer screening,
which worsened over time). There were no significant changes in the Black-White
disparities for any of the cancer screening measures. In the adjusted models, most of
the improvements in racial/ethnic disparities over time were no longer significant,
indicating that most of the progress was due to changes in insurance coverage and
other sociodemographic characteristics of the racial/ethnic groups. Finally, for colorectal
cancer screening, insurance-based disparities between uninsured and privately insured
adults worsened over time.

Discussion

Results from this study indicate that rates of colorectal cancer screening have increased
for all racial/ethnic groups and some insurance groups from 2000 to 2008, although
the rates are still lower than Pap test and mammogram rates. However, rates of Pap
tests and mammograms have remained stagnant, and even decreased for certain racial/
ethnic and insurance groups. Some Hispanic-White and Asian-White disparities in
cancer screening seem to have been reduced or eliminated over this time period, but
the disparities between uninsured and privately insured adults have apparently widened.

Disparities persist for certain racial/ethnic groups, even after accounting for other
socioeconomic, demographic, health, and insurance factors. In particular, adjusted
analyses with 2008 data indicate that Asians continue to have lower odds of Pap tests,
relative to Whites. This may be due to poorer access to regular health care; immigrant
status and acculturation; language barriers; cultural attitudes and beliefs; lack of culturally
appropriate services; or lack of knowledge about cervical cancer, prevention services,
or the health care system. Interventions that target these barriers can be expected to
improve Pap test rates among Asians. In addition, being married, younger age, higher
education and income, insurance coverage, and having a usual source of care have all
been found to be associated with higher odds of cervical cancer screening among Asians
in the U.S.** The literature also suggests that there may be variations in receipt of
recent Pap tests among Asian subgroups, which are currently masked by the use of the
all-encompassing “Asian” category. Specifically, Filipinas have the highest rates of Pap
tests while Vietnamese and Korean women have the lowest rates; Japanese, Chinese,
and South Asian women fall in between the two extremes.**?

In addition, Hispanics still have lower odds of colorectal cancer screening than
Whites. Possible factors explaining Hispanics lower rates of colorectal screening include
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economic barriers and poor access to care; lack of physician recommendations and
referrals; lack of knowledge, misperceptions, fear and stigma, and fatalistic beliefs; and
lower acculturation and language barriers.*~** Addressing these barriers to care, par-
ticularly through patient and health care provider education, could improve colorectal
cancer screening rates among Hispanics. Similarly to the findings for Asians, research
suggests that disparities in colorectal cancer screening vary by Hispanic national origin
group: higher rates have been found among Cubans and Puerto Ricans, and lower rates
among Dominicans and Mexicans.**

On the other hand, Blacks have higher odds of Pap tests and mammograms than
Whites. This finding is consistent with previous studies, which have been document-
ing higher rates of cancer screening among Black women for several years.”**' These
increased rates may be due to national efforts to promote cancer screening, such as
the National Breast and Cervical Cancer Early Detection Program, as well as increased
awareness regarding disparities among health care providers, which lead them to
recommend screening to their minority patients. The uninsured continue to be at a
disadvantage for all three types of cancer screening, relative to the privately insured, as
are publicly insured individuals with respect to colorectal cancer screening.

Health policy efforts over the past decade have been characterized by concerted
efforts to reduce health and health care disparities, yet much remains to be done. There
appears to be movement in the right direction, as evidenced by the smaller magnitude
of disparities across groups in 2008 versus 2000; however, demographic trends suggest
that continued intervention is needed to address barriers to preventive care among
minority populations and populations lacking private insurance. Vulnerable popula-
tions are expected to grow in the U.S. in the coming years: economic hardship across
the country is leading to an increase in individuals living in or near poverty, and racial/
ethnic minority populations, especially Hispanics, are growing more quickly than the
White population. Recent health care reform efforts will certainly help to improve access
to care by increasing insurance coverage, however even the newly insured may face
barriers given that the demand for primary and preventive services may outpace the
supply. In addition, this study’s findings show that while the uninsured face the most
difficulties obtaining care, individuals with Medicaid and Medicare also face barriers;
thus, expansions to public insurance programs may not automatically improve access.

This study had several limitations. First, we examined differences in the receipt of
preventive services at two points in time, but we cannot provide information about
why disparities may have increased or decreased. In addition, although our analyses
accounted for various potential confounding factors, other covariates were not avail-
able due to the secondary nature of the data (e.g., usual source of care, knowledge and
beliefs about cancer and cancer screening, immigration-and acculturation-related fac-
tors, screening recommendations from health care providers). Prior studies suggest that
these factors might help to explain some of the remaining racial/ethnic and insurance
disparities in our analyses. Finally, the cancer screening data used in these analyses were
based on self-reports from survey respondents, and may be vulnerable to recall bias.
The true nature of cancer screening disparities may diverge from those presented here
if different racial/ethnic or insurance groups reported their cancer screening behav-
iors with different levels of accuracy. Indeed, validation studies have determined that



958  Disparities in U.S. cancer screening, 2000 and 2008

national survey data may overestimate cancer screening utilization and underestimate
disparities due to racial/ethnic differences in reporting.** Despite these limitations, this
study documents enduring disparities in access to preventive care based on race/eth-
nicity and insurance status. While improvements over the past decade are promising,
we hope these findings serve to motivate renewed efforts towards reducing disparities.
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