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Abstract

Background—Ethnic minorities, especially African Americans and Latinos, bear a
disproportionate burden of colorectal cancer (CRC) reflected in incidence, cancer stage and
mortality statistics. In all ethnic groups first-degree relatives (FDRs) of CRC cases are at elevated
disease risk. However, underutilization of CRC screening persists and is particularly evident
among minority groups. This study tested a stepped intervention to increase CRC screening
among an ethnically diverse sample of FDRs of CRC cases.

Methods—A statewide cancer registry was used to recruit CRC cases and through them their
FDRs. Relatives not current on CRC screening were randomized to intervention or usual-care
control arms. The stepped intervention consisted of ethnically-targeted and individually-tailored
print materials followed by telephone counseling for those unscreened at 6 months.

Results—The sample (N=1280) consisted of 403 Latino, 284 African American, 242 Asian, and
351 White FDRs. Statistically significant effects were observed for the cumulative print
+telephone intervention at 12-months (26% intervention vs.18% control) and the print intervention
alone at 6 months (15% intervention vs. 10% control). The effect of the print alone versus the
cumulative interventions was not significantly different. Stratified analyses indicated that the
intervention was effective among Whites, Latinos, and Asians, but not among African-Americans.

Conclusion—Ouverall, the intervention was effective in increasing in screening rates.
Oversampling racial/ethnic minorities allowed for examination of effects within subgroups,
revealing no effect among African Americans. This finding illustrates the importance of including
sufficient numbers of participants from diverse ethnic sub-groups in intervention research, to
enable such stratified analyses.
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Introduction

Method

First-degree relatives (FDRs) of colorectal cancer (CRC) cases are at significantly increased
risk of developing the disease compared to those with no family history 1. Individuals from
families with early onset disease or multiple affected relatives are at even higher risk 2. Most
studies that have assessed CRC risk among FDRs have been conducted among Whites.

In the United States, ethnic minorities bear a disproportionate burden of CRC. Incidence
rates are highest among African Americans followed by American Indians/Alaskan Natives,
Whites, Latinos and Asians 3. Outcomes such as age and stage at diagnosis, survival, and
mortality tend to be poorer among minorities 4, and are partially attributable to differences in
socioeconomic factors °. However, the literature consistently documents the persistence of
racial disparities in CRC outcomes even after controlling for socioeconomic factors and
access 8. Therefore, CRC prevention and control efforts are critically needed for all ethnic
groups in the U.S.

Regular receipt of screening has the potential to significantly decrease incidence and
mortality and reduce ethnic disparities in CRC 7. Most professional organizations
recommend routine CRC screening beginning at age 50 for average risk populations via
fecal-occult blood testing (FOBT), fecal immunochemical testing (FIT), sigmoidoscopy,
colonoscopy, or CT colonography & and some organizations recommend screening initiation
before age 50 years for individuals with a family history of CRC 9 10, Still, only about 60%
of the average risk U.S. population is being screened according to current

recommendations 11 and screening rates tend to be lower among ethnic minority groups 2.
Data from the 2010 Behavioral Risk Factor Surveillance Survey revealed that 62% of non-
Latino whites were up-to-date for colorectal cancer screening compared to 31% of Spanish-
speaking Latinos, 47% of Asians, and 59% of African Americans 12, A recent study
conducted in the VA revealed significantly lower colorectal cancer screening rates among
African Americans (42%) compared to non-African American veterans (58%) despite
similar access to screening 13. Observational studies, mainly focusing on Whites, suggest
that CRC screening rates tend to be only somewhat higher among FDRs compared to
average risk individuals 14. Despite the increased risk faced by FDRs, very few intervention
studies to increase screening have been conducted in this group 1% 16, and fewer have
targeted ethnically-diverse samples.

We conducted a randomized trial to evaluate the effectiveness of a stepped (2-stage) risk
notification intervention on CRC screening rates among FDRs of CRC cases. To our
knowledge, this is the only randomized trial in the literature to target an ethnically-diverse
sample of individuals at elevated for CRC due to family history.

Overview of Study Design (Figure 1)

CRC cases identified through the statewide California Cancer Registry (CCR) were
contacted and asked to provide information about their FDRs. FDRs not adherent to CRC
screening guidelines at baseline were randomized (by family and within race/ethnic strata)
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to intervention or control arms. The intervention group received an ethnically-targeted and
individually-tailored print intervention within 2 weeks after baseline. Both study arms were
re-contacted 6 months after baseline. Intervention participants not adherent to screening at 6
months received telephone counseling immediately following the interview. Twelve month
telephone interviews were conducted with all participants to assess CRC screening receipt.
The control group received the ethnically-targeted intervention booklet after trial
completion, but no intervention during the study period. The study protocol was approved
by the UCLA Human Subjects Protection Committee. The study was conducted between
1999-2008.

Recruitment of First-Degree Relatives (Table 1)

We obtained contact information for all available Asian, Latino, and African-American
cases and a random sample of White cases diagnosed in California from 1996-1999 from
the statewide California Cancer Registry (CCR). Cases (n = 5681) were mailed ethnically-
targeted recruitment materials, with telephone follow-up for those not responding to the
mailing. Of the cases contacted, 1645 (29%) provided information on 5073 relatives. Of
these, 73% met criteria for inclusion in the baseline survey and 71% of eligible relatives
completed the baseline survey. At baseline, 48% of relatives were current on CRC screening
(FOBT in past 12 months or sigmoidoscopy in past Syears or colonoscopy in past 10 years),
leaving 1280 (52%) fully eligible for study participation. Study eligibility criteria included:
age 40-80 years, residing in U.S. or Canada, English/Spanish speaking, sibling/child of
case, no personal history of CRC, no presence of CRC high-risk syndromes such as familial
adenomatous polyposis, and not current on CRC screening at baseline.

Data Collection

Interview items were conceptually guided by the Health Behavior Framework (See Figure 2)
and drawn from prior work by the investigators 17-19, Demographic variables assessed
included age, marital status, income, insurance status, race/ethnicity, country of birth, and
years in the United States among those foreign born. Health history variables included
previous cancer diagnosis, cancer in blood relatives other than index case, and other CRC
risk factors (i.e., polyps, inflammatory bowel disease).

Baseline and follow-up interviews also assessed knowledge of CRC risk factors (13 items)
and screening recommendations (4 items), cancer-related distress (5 items, Cronbach’s alpha
=.79), perceived risk (1 item), barriers to screening (13 items assessed practical barriers to
screening such as transportation, cost, and time constraints as well as psychological barriers
such as fear of finding cancer, embarrassment, concern about pain, and perception that
screening is unpleasant), and patient provider interactions related to CRC (3 items).

Study outcome—Self-reported receipt of any CRC screening test (FOBT, sigmoidoscopy,
colonoscopy) at 6 and 12 month follow-ups. A description of each test was provided before
assessing receipt. Self-reported screening has been found in previous studies to have
reasonable sensitivity (Endoscopy = .79, FOBT = .82) and specificity (Endoscopy = .90,
FOBT =.78) 20,
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Description of the Intervention

An ethnically-targeted and individually-tailored (utilizing information from baseline
interview) print intervention was mailed to all intervention group participants two weeks
after baseline. Participants unscreened at the 6-month telephone interview received a brief
barriers counseling session, delivered during the same telephone call, after completion of the
interview. A major component of the print and telephone interventions was a personalized
CRC risk assessment. Risk labels for intervention purposes were based on participant
preferences expressed during qualitative pilot work. The “very high-risk” group was defined
as having at least one of the following: two or more FDRs with CRC, at least one FDR with
CRC before 50 years of age, two or more blood relatives with CRC before age 50, personal
history of colorectal polyps, or inflammatory bowel disease. All other participants had one
FDR with CRC, and fell into the “high-risk™ category.

The print intervention was a six page booklet titled “If my relative had colon cancer does it
mean | will get it?” It included information about CRC, risk factors for CRC including
family history, screening tests and recommendations, statements to encourage screening and
counterarguments to common barriers to screening. Separate ethnically-targeted (mainly
through appropriate photographs and culturally relevant graphics) versions of the materials
were created for African Americans, Whites, Latinos (English and Spanish), and Asians. All
versions of materials included the same basic text. Three individually-tailored inserts were
included in each booklet to address participant-specific readiness to change, barriers to
screening, and CRC risk. The latter utilized a thermometer graphic to convey the
participant’s risk category and his/her specific personal risk factors that contributed to the
risk category.

At the 6-month follow-up, trained counselors delivered the brief telephone intervention to
unscreened participants in the intervention condition. Upon completion of the interview
(during the same telephone encounter), the computer algorithm indicated if a participant
needed counseling and provided participant-specific prompts to counselors, who were
blinded to participant group assignment prior to this point. The brief counseling session (9
minutes on average) consisted of standardized scripts explaining the mailed risk assessment,
countering barriers, reminding participants of their intentions to get screened, eliciting and
addressing other relevant concerns, and provided information about local clinics offering
CRC screening services.

Statistical Analysis

Assuming an intraclass correlation of 0.50, 500 participants/condition (250 families, 2
participants/family) provided 80% power to detect a 0.1 risk difference (alpha=0.05) for the
stepped cumulative intervention.

Outcome analyses used logistic regression models fit with generalized estimating equations
and exchangeable correlation to account for clustering on family. The outcome measure to
assess the stepped cumulative intervention (print and telephone) was any CRC screening test
obtained at any time during the study period (i.e., at 6 or 12 months). A priori secondary
analyses estimated the effect of the print intervention alone (receipt of any test at 6 months),
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and intervention effects stratified by ethnicity. We also compared the incremental increase in
test receipt from 6 (print only) to 12 (print + telephone) months using adjusted confidence
interval overlap 21. All analyses were intent-to-treat and included all randomized
participants. Participants with missing outcomes were assumed to be unscreened.
Individuals reporting test receipt due to symptoms (N=15) were classified as unscreened.
Analyses excluding this group yielded similar results. Multivariable analyses were
conducted to examine the effects of demographic and other factors, independent of the
intervention. All demographic and HBF variables (Tables 2 and 3) were included in each
multivariable model (total sample and ethnic specific) except for income (due to high
proportion of missing data) and country of birth (due to high correlation with ethnicity).
Diagnostics confirmed adequate fit for all models.

Table 2 provides demographic characteristics, by ethnicity. Education levels overall were
fairly high (61% had at least some college), and most (88%) reported having some form of
public (i.e., Medicare, Medicaid) or private insurance. Significant variability was observed
among ethnic groups for education, income, and insurance, with Whites and Asian
Americans showing greater socioeconomic advantage.

Health Behavior Framework Factors at Baseline

Descriptive information on Health Behavior Framework factors assessed at baseline is
included in Table 3. On average participants correctly answered 8 out of 13 risk factor
knowledge items, with minor ethnic differences. Knowledge of screening guidelines was
low, with an average of only 1.35 of the 4 items correctly answered. Perceived risk for CRC
was not high, with only 7% of the sample indicating that they were “very likely” to develop
CRC in their lifetime, 59% “somewhat likely” and 35% “not likely”. Overall, participants
endorsed 4 barriers out of 13 assessed. Whites scored highest on the composite measure of
patient provider interactions regarding CRC screening. Approximately 18% of participants
were categorized as “Very High Risk” for intervention purposes. In this category, 58% had
an FDR with CRC diagnosed before age 50 years, 35% had two or more FDRs with CRC,
and 11% had a history of polyps.

Randomization Check

No significant differences were observed between Intervention and Control groups at
baseline (data not shown). Attrition was not different between Intervention and Control
groups at 6 month (22% vs 17%) or 12 month (27% vs. 26%) follow-ups.

Intervention Effect

As indicated in Table 4, the print intervention alone (OR=1.6) and the cumulative stepped
intervention (OR=1.6) both demonstrated statistically significant effects in the total sample.
Intervention effects were modest with print alone demonstrating a 5 percentage point
advantage (50% relative advantage) and the stepped cumulative intervention an 8 percentage
point advantage (44% relative advantage) over the control conditions. There was no
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significant effect size difference between the print alone versus the cumulative (print
+telephone) interventions (p>.05); however, the study was not powered for this contrast. In
stratified analyses, the combined intervention was effective in all ethnic groups except
African Americans while the print intervention alone did not achieve statistical significance
in any ethnic group.

Multivariable Analyses

In multivariable analyses, we tested the independent effects of the cumulative stepped
intervention and other factors that could influence CRC screening, in the overall sample and
in separate regression models for each ethnic group (Table 5). A significant intervention
effect (OR=1.9) was observed in the total sample and in stratified analyses among Whites
(OR=1.7), Latinos (OR=3.9), and Asians (OR=2.6), but not African Americans. An
interaction term (ethnicity x intervention) added to the total sample model was not
significant (results not shown). In the total sample, in addition to the intervention, older age
and having insurance, fewer barriers, and higher patient provider communication predicted
increased likelihood of screening. Barriers emerged as a significant predictor among Latinos
and African Americans only. Insurance was a significant and strong predictor (OR = 18.6)
among Latinos only, although there was a positive trend among African Americans (p = .
058). Patient provider interaction was a significant predictor only among Whites and
Latinos.

Discussion

Overall, our stepped, nested intervention (mail + telephone) achieved a statistically
significant, though modest, increase in CRC screening rates (OR=1.6) in our ethnically-
diverse sample of FDRs of CRC cases. This effect was robust in that it emerged in both the
unadjusted as well as in the multivariable analysis (OR=1.9) that controlled for demographic
and other factors. The print intervention alone also yielded a statistically significant effect
(OR=1.6) that was not significantly different from that observed for the cumulative
intervention. This suggests the need for careful consideration of the value of investing in
more resource-intense interventions at the population level given the modest yield in added
benefit. The effect size we observed is comparable to those reported in the literature for
interventions targeting those with a family history of CRC. Kinney and colleagues (2014)
reported an OR of 2.8 for a high intensity intervention delivered by certified genetic
counselors compared to a mailed brochure 22. Lowery and colleagues (2014) observed an
OR of 1.32 for tailored telephone education compared to a mailing among a sample with a
family history of colorectal cancer 23.

Unlike prior studies conducted within clinical settings, we were not able to provide a direct
link to services given participating relatives resided across California, had differing
insurance coverage for colorectal cancer screening, and received health care through many
different providers and systems. Also, only individuals who were not up to date on screening
were included in the study and this group may have been less inclined to get screened
compared the general population of FDRs. More intensive interventions may be necessary
for this subgroup of unscreened/under-screened FDRs.
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Stratified analyses showed that in general the cumulative stepped intervention was effective
among Whites, Latinos and Asians but not among African Americans for whom the
screening rates, at 12 month follow-up, in the intervention (23%) and control (22%)
conditions were essentially identical. Therefore, inadequate sample size is not a likely
explanation for the lack of effect. The lack of effect appears to be related to the fact that the
control group showed the same rate of improvement from baseline as the intervention group.
Ethnic differences in demographic and Health Behavior Framework factors do not offer easy
explanations for this finding. While African Americans in our sample were slightly more
disadvantaged in education and income compared to Whites and Asians, they were very
similar to Latinos among whom there was a significant intervention effect. Similarly, Health
Behavior Framework factors such as barriers, patient-provider interaction, or knowledge of
CRC risk factors and CRC screening were not substantially different among African
Americans compared to other groups.

Consistent with the literature, patient provider interaction emerged as a particularly
important influence on screening in multivariable analyses 24 25, Insurance was an
important predictor of screening among Latinos and African Americans. Latinos and
African Americans in our sample reported lower incomes than Asians and Whites. Therefore
it is possible that Latinos and African Americans without insurance were less likely to have
the resources for out of pocket costs of screening and thus less likely to be screened.
Although African Americans and Latinos did not report more barriers compared to Whites
and Asians, barriers were significant predictors of screening receipt only among these two
groups, further supporting the possibility that it is not the mere presence of barriers but
rather the ability to overcome barriers that drives screening. Cancer history, actual or
perceived cancer risk, knowledge, and cancer distress were not predictive in any of the
groups.

Limitations of this study include the relatively low response rate among CRC cases who
provided information on their relatives, which compromises generalizability. Reliance on
self-reports to assess CRC screening is another limitation. Also, we did not provide risk-
specific screening recommendations, which could be viewed as a limitation by some.
Clinical guidelines recommend a tailored approach to screening, based on risk-stratification,
including among those with a family history of CRC 26. However, given that we recruited
ethnically diverse participants from a state cancer registry, had no institutional relationship
with them, and did not know whether their insurance or personal finances could/would cover
the costs of specific tests, we chose the more conservative option of not being directive
regarding specific screening tests. Our intervention included information on all screening
tests and encouraged participants to discuss their family history and particular risk factors
with their physician to determine which test would be the most appropriate for them.

This study was one of the first to evaluate the effect of a theory-based intervention on CRC
screening in an ethnically-diverse sample of FDRs of CRC cases. Due to sample size
limitations most studies that include diverse samples are not able to examine intervention
effects separately in each ethnic group and therefore assume that the overall intervention
effect applies to all sub-groups. Our study was unique in that, due to our deliberate
oversampling of ethnic minority cancer cases, we were able to conduct secondary stratified
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analyses to explore intervention effects in subgroups. These analyses revealed that the
intervention effect was strongest among Latinos followed by Asians and Whites and that the
intervention was not effective among African Americans. Such nuanced information on
interventions effectiveness has important implications for broader implementation and
dissemination of successful public health interventions.

In summary, our stepped approach was able to produce a significant intervention effect on
CRC screening in a high-risk population. Although the observed effect was modest, such an
effect applied at the population level has the potential to have significant public health
impact. Future research may need to explore cost-efficient interventions that can produce
larger effect sizes as well as interventions that are effective across all ethnic subgroups.
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Colorectal Cancer Cases Contacted from
the California Cancer Registry
Diagnosed from 1996-1999 (N = 5681)

v

Baseline Telephone Interview with Eligible FDRs (N=2595)

Excluded:

Adherent to CRC screening r lati at baseline (N=1243)
Self-reported race/ethnicity other than recruited (N=45)

Parent of case (N=27)

Final Study Sample
(N=1280)

Intervention Control
(N=670) (N=610)

Ethnically Tailored, Personalized Risk
+ Barriers C ing (

A4

6 Month Telephone Interview 6 Month Telephone Interview
(N=525, 78%) (N=505, 83%)

(For those not screened)
12 Month Telephone Interview 12 Month Telephone Interview
(N=489, 73%) (N=459, 74%)
Figure 1.
Overview of the study design. (CRC indicates colorectal cancer; FDRSs, first-degree
relatives)
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Figure 2.
Health Behavior Framework.
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