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Abstract
Background—Despite evidence that several colorectal cancer (CRC) screening strategies can
reduce CRC mortality, screening rates remain low. This study aimed to determine whether the
approach by which screening is recommended influences adherence.

Methods—We used a cluster randomization design with clinic time block as the unit of
randomization. Persons at average risk for development of CRC in a racially/ethnically diverse
urban setting were randomized to receive recommendation for screening by fecal occult blood
testing (FOBT), colonoscopy, or their choice of FOBT or colonoscopy. The primary outcome was
completion of CRC screening within 12 months after enrollment, defined as performance of
colonoscopy, or 3 FOBT cards plus colonoscopy for any positive FOBT result. Secondary
analyses evaluated sociodemographic factors associated with completion of screening.

Results—A total of 997 participants were enrolled; 58% completed the CRC screening strategy
they were assigned or chose. However, participants who were recommended colonoscopy
completed screening at a significantly lower rate (38%) than participants who were recommended
FOBT (67%) (P< .001) or given a choice between FOBT or colonoscopy (69%) (P< .001). Latinos
and Asians (primarily Chinese) completed screening more often than African Americans.
Moreover, non-white participants adhered more often to FOBT, while white participants adhered
more often to colonoscopy.
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Conclusions—The common practice of universally recommending colonoscopy may reduce
adherence to CRC screening, especially among racial/ethnic minorities. Significant variation in
overall and strategy-specific adherence exists between racial/ethnic groups; however, this may be
a proxy for health beliefs and/or language. These results suggest that patient preferences should be
considered when making CRC screening recommendations.

Trial Registration—clinicals.gov Identifier: NCT00705731

Colorectal cancer (CRC) is a nearly ideal disease for screening. It is a prevalent condition
that can be identified and definitively treated during an asymptomatic phase, thereby
preventing the morbidity and mortality associated with the unscreened clinical course of the
disease.1 Previous studies have illustrated the benefit of screening using fecal occult blood
testing (FOBT),2–6 flexible sigmoidoscopy (FS),7–9 and colonoscopy10–12 to decrease the
incidence and/or mortality from CRC. Some national guidelines leave the choice of
screening test to the clinician and patient,13–15 while others recommend colonoscopy as the
preferred screening test.16 However, adherence to CRC screening is suboptimal, especially
among racial/ethnic minorities.17,18

Evidence suggests that the adherence rate to CRC screening is generally more important
than which strategy is used.19 It is unknown, however, whether giving patients a choice of
screening modalities improves or reduces adherence. Giving choices through shared
decision making can improve adherence by increasing patient engagement and allowing for
individual patient preferences.20,21 In contrast, evidence also illustrates that providing
options of similar value and characteristics can sometimes have a negative impact on
adherence due to people defaulting to inertia, presumably because of confusion or indecision
between choices.22–24 A small pilot study supported the latter hypothesis, in which patients
allowed to choose among colonoscopy, FS, and FOBT were less likely to adhere to CRC
screening than those recommended a single strategy.25

No US clinical trial has compared patient adherence to competing CRC screening strategies.
Using a cluster randomization design, we examined the effects of recommending (1) FOBT,
(2) colonoscopy, or (3) giving patients the choice of FOBT or colonoscopy on completion of
CRC screening in persons at average risk for CRC. Our hypothesis was that patients given a
choice of screening strategies would have a lower rate of adherence than patients
recommended a single strategy. Given reports of lower adherence in racial/ethnic minorities,
we also aimed to compare how the approach to screening affected completion in 4 racial/
ethnic groups: African Americans, Hispanics, whites, and Asians (the latter being
predominantly Chinese).

METHODS
STUDY PARTICIPANTS

This study was conducted in the San Francisco Community Health Network (CHN), the
public health care system of the City and County of San Francisco, California. Participants
were aged between 50 and 79 years and at average risk for development of CRC. To capture
the majority of patients served by the CHN, research materials were produced in, and
research staff were fluent in, English, Spanish, Cantonese, and Mandarin. Exclusion criteria
included (1) a family history of CRC in a first-degree relative; (2) a personal history of
colonic adenomatous polyps, CRC, or inflammatory bowel disease, symptoms for which
colonoscopy or sigmoidoscopy would otherwise be performed (hematochezia, new-onset
diarrhea, constipation or abdominal pain); or (3) compliant with CRC screening (FOBT
within preceding 12 months, sigmoidoscopy or barium enema within 5 years, or
colonoscopy within 10 years). In addition, patients with comorbid illness precluding
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endoscopic evaluation (myocardial infarction within 6 months, unstable angina. or
congestive heart failure, chronic obstructive pulmonary disease requiring home oxygen)
were excluded, as were patients with other diseases that limited their life expectancy to less
than 10 years, as assessed by their primary health care provider (PCP).

Participant Identification—Eligible patients were identified by screening the patient
panels of participating PCPs using the computerized clinical databases of the CHN. Potential
participants were verified to be candidates for CRC screening by their PCP.

Participant Solicitation—Research assistants approached patients while they were
waiting to be seen by their PCP. Participants provided written consent allowing completion
of a study survey and follow-up through medical record review and contact with study
personnel 12 months after enrollment.

Random Assignment Of CRC Screening Strategy—In randomly allocated 3-month
blocks, PCPs in each clinic were assigned to provide their patients an initial
recommendation for CRC screening by (1) FOBT, (2) colonoscopy, or (3) a choice of FOBT
or colonoscopy (Choice arm). The sequence of 3-month blocks was randomly assigned by
blinded draw of sequentially numbered containers. Because enrollment took place over an
18-month period, each clinic was assigned each strategy twice. To ensure PCPs did not
adjust scheduling of patients to allow discussion of specific strategies, PCPs were blinded to
the strategy until the first day that a block change occurred.

INITIAL STUDY ENCOUNTER
Clinic Visits With PCP—The PCP was responsible for counseling eligible patients about
CRC screening. During time blocks in which a single strategy was assigned, PCPs
recommended only this strategy and did not offer the alternative strategy to patients at the
initial visit. Fecal occult blood testing cards were not available for distribution during the
time in which colonoscopy was being recommended, and colonoscopy appointments for
screening were not available during periods in which FOBT was being recommended.
Additional measures to ensure PCPs recommended the correct strategy included changing
written material regarding CRC screening in the waiting and examination rooms to depict
only the strategy being offered, and changing the verbal scripts used by the PCPs when
discussing CRC screening with participants. Since FOBT was the sole means of CRC
screening in the CHN outside the study setting, patients assigned FOBT did not have the
opportunity to undergo colonoscopy; however, patients assigned to the colonoscopy arm had
the opportunity to receive FOBT at subsequent PCP visits if they continued to refuse
colonoscopy.

Primary health care providers discussed both FOBT and colonoscopy screening with their
patients assigned to the Choice arm. The PCPs were instructed to refrain from
recommending a particular CRC screening strategy and allow participants to choose which
strategy they wished to pursue. To facilitate choice, the principal investigator (J.M.I) held
training sessions prior to study initiation and met with PCPs regularly during the study to
emphasize the USP reventive Services Task Force recommendations that did not describe a
preferred strategy for CRC screening.14

Conduct of CRC Screening Tests—For participants assigned or who chose FOBT,
testing kits were given to the patient for home administration with instructions in their
preferred language, which was documented to be English, Spanish, Cantonese, or Mandarin.
The cards were mailed back to research staff to ensure accurate assessment of adherence
prior to submission to the clinical laboratory for standard processing. For colonoscopy,

Inadomi et al. Page 3

Arch Intern Med. Author manuscript; available in PMC 2012 October 09.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



standard information about the procedure and directions for the bowel preparation were
delivered to the participants in their preferred language. No additional reminders to promote
screening were provided in this study.

The presence of occult blood on any of the 3 FOBT samples prompted a recommendation
for colonoscopy. The participant’s PCP was notified about the positive test result, and the
PCP contacted the participant to schedule a colonoscopy.

Reduction of System Barriers to Screening—This study focused on the patient
factors associated with adherence to CRC screening tests; therefore, we attempted to reduce
health care system barriers to screening. All recommendations and instructions (verbal and
written) were provided to participants in their preferred language. Participants agreeing to
undergo colonoscopy were directly scheduled for the procedure, thus bypassing a
preprocedure gastroenterology visit. Procedural wait times have been associated with
reduced adherence; thus, all colonoscopies were scheduled to occur within 2 weeks of
enrollment. If necessary, participants were provided postprocedure rides to their residence.
Finally, the health care initiative passed by the residents of San Francisco (Healthy San
Francisco) ensured colonoscopy was available to all patients regardless of insurance status
or ability to pay for this service.

STUDY OUTCOMES
The primary outcome of the study was completion of a CRC screening strategy within 12
months of enrollment in the study defined as the following:

• FOBT: Receipt of 3 test cards containing stool specimens. A positive FOBT test
result (presence of occult blood on any test card) required documented performance
of a colonoscopy in order for the strategy to be completed.

• Colonoscopy: Documented performance of colonoscopy.

Completion was prospectively assessed through count of FOBT kits mailed back to the
research office and direct observation of participants completing colonoscopy. If there was
no documentation of FOBT or colonoscopy the participant was contacted 12 months after
enrollment to verify noncompletion. If the participant stated that CRC screening was
completed outside of the study site, the research assistant contacted the institution to verify
procedure performance.

Research assistants recorded information solicited from participants including age, sex, race/
ethnicity, language preference (English, Spanish, Cantonese or Mandarin), level of
education, income, employment status, and type of insurance.

DATA ANALYSIS
The primary outcome was comparison of the proportion of participants who completed the
CRC screening strategy they were assigned (FOBT or colonoscopy arms) or chose (Choice
arm). In addition, the proportions completing FOBT and colonoscopy strategies were
calculated separately in the Choice arm. Racial/ethnic differences in overall completion and
in completion of specific screening strategies were examined. Completion rates were
compared using the χ2 test and adjusted for multiple comparisons using a level of statistical
significance of .01. In addition, all analyses adjusted for potential within-PCP clustering
using a generalized linear mixed-effect model with logit link.

Secondary outcomes included comparison of the proportion of participants in each arm who
completed any CRC screening strategy regardless whether this was the strategy the
participant was assigned or originally chose. In addition, sociodemographic data were used
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as independent variables to assess the impact of each on completion of CRC screening.
Predictor variables significantly associated in crude analyses with completion status (P< .05)
were entered into a logistic model to identify independent variables associated with
noncompletion of CRC screening. Interactions between study arm and various predictors,
such as race/ethnicity, on completion were also examined by introducing the product of
potential interaction terms into the model.

SAMPLE SIZE CALCULATIONS
The study was designed to have 90% power to detect a difference in CRC completion
proportions of 20% between the Choice and single-recommendation arms (.05 [2-sided]
significance level, assuming an intraclinic correlation coefficient of 0.05). Assuming at most
a 15% dropout, the recruitment goal was set at 990 participants in order to assure a final
sample size of 842 or more. This study was approved by the University of California, San
Francisco, institutional review board and was registered prior to participant enrollment
through ClinicalTrials.gov (NCT00705731).

RESULTS
Of 1072 eligible patients identified, 997 (93%) were enrolled in the study, of whom 973
(98%) were successfully followed to the primary end point (completion of a CRC screening
strategy or 12 months of follow-up). Enrollment initiated in April 2007, and follow-up was
completed March 2010. Details of the study solicitation, enrollment, and follow-up are
outlined in Figure 1. The characteristics of the study participants are presented in Table 1.
The mean age of the participants was 58.4 years (range, 50–79 years), and 53% were
women. The group was racially/ethnically diverse with excellent representation of Latino
and Asian patients, and there was no significant difference in participation between racial or
ethnic groups. English was the preferred language by 55% of participants, while 27%
preferred Spanish and 18% preferred either Cantonese or Mandarin. While the majority had
annual incomes of less than $20 000, with 57% having incomes of less than $10 000, 67%
had attained a high school diploma or general equivalency diploma, and 39% had attended
college. While only 17% stated no insurance, the majority had public insurance including
the San Francisco health access plan.

Within 12 months of enrollment, 58% of participants completed the CRC screening strategy
they were assigned or chose. A significantly lower proportion of participants in the
colonoscopy arm completed colonoscopy (38.2%) compared with participants in the FOBT
arm completing FOBT (67.2%) (P < .001) or participants who were allowed to choose their
screening strategy (68.8%) (P < .001) (Figure 2). Moreover, the proportion of participants
who completed either CRC screening strategy after being recommended colonoscopy
(58.1%, including those who completed FOBT) was significantly lower compared with
participants recommended FOBT or participants who were allowed to choose their screening
strategy (67.2% [P = .01] and 68.8% [P = .004], respectively).

There were significant differences between racial/ethnic groups with regard to completion of
CRC screening strategies. African Americans had the lowest CRC screening completion rate
(48.0%), while Asians (60.7%) and Latinos (62.9%) had the highest rates (Table 2).
Moreover, there were differences between racial/ethnic groups in completion of FOBT vs
colonoscopy strategies. Nonwhites were more likely to complete FOBT, while whites were
significantly more likely to complete colonoscopy than nonwhites (Figure 3).
Correspondingly, among participants in the Choice arm, completion varied by race/ethnicity,
with nonwhites completing FOBT significantly more often and white participants being
more likely to complete colonoscopy.
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Of the 226 participants who underwent colonoscopy, 74 (32.7%) had adenomatous polyps:
34 participants (15.0%) had a single adenoma, 19 (8.4%) had 2, 8 (3.5%) had 3, 7 (3.1%)
had 4, and 6 (2.7%) had 5 or more removed. No cancers were detected. Of 8 participants
who had positive FOBT test results, 5 underwent colonoscopy and 3 were nonadherent (2
refused colonoscopy and 1 missed her scheduled appointment multiple times).

Several sociodemographic factors were associated with adherence to CRC screening. In
addition to age and race/ethnicity, language preference affected adherence (Table 2).
Participants who preferred to conduct their interviews in Spanish, Cantonese, or Mandarin
were significantly more likely to adhere to CRC screening than participants of the same
race/ethnicity who preferred to conduct the interview in English. Patients with private or
public insurance more often completed screening compared with those without insurance.
Patients without high school diplomas had greater adherence than those with diplomas.
Clustering by PCP was examined but not found to be significant.

A multivariable model examining the study arm, age, race/ethnicity, and language revealed
that completion of CRC screening among participants recommended colonoscopy remained
significantly lower than other groups. However, the differences in completion between
different race/ethnicity categories were eliminated when language was introduced (Table 2).
Specifically, participants who preferred to conduct their interview in Cantonese or Mandarin
completed screening more often than participants who preferred to speak English. No
significant interaction between race/ethnicity and study arm on completion was noted.

COMMENT
In this randomized clinical trial of competing CRC screening strategies in a racially/
ethnically diverse population, we found that patients for whom colonoscopy was
recommended were less likely to complete CRC screening than those recommended FOBT
or offered a choice between FOBT and colonoscopy. There were significant racial/ethnic
differences in screening completion, however, with whites more often completing
colonoscopy and nonwhites more often completing FOBT. Moreover, some of these
differences were driven by language preference, in that Latinos preferring to speak Spanish
and Asians preferring Cantonese or Mandarin completed screening at a higher rate than
patients of the same racial/ethnic group who preferred to speak English.

Adherence to different CRC screening strategies has been examined through large
population-based studies outside the United States. One Italian study found no difference in
adherence between strategies,26 while a second study reported adherence to colonoscopy
was significantly lower than to FOBT or FS.27 However, the infrastructure for test access
was not standardized and outcomes were not stratified by race/ethnicity. In addition,
adherence to any test was low (26%–32%), suggesting substantial differences in patient
populations and/or access to CRC screening.

Prior studies reported low CRC screening rates among racial/ethnic minorities, especially
among Asians,28 Latinos,28,29 and African Americans.29,30 While the present study confirms
the disparity among African Americans, we observed higher adherence among Asians and
Latinos than for whites. Our population had established access to health care, which may
have reduced these racial differences. In addition, patients without high school diplomas
adhered more often than those with diplomas. This unexpected result may indicate less
variation and skewing toward lower education in our population.

Participants whose preferred language was not English adhered more often than participants
of the same race/ethnicity who preferred to speak English. In fact, after adjusting for
language, the racial differences were eliminated. Previous research has found that recent
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immigrants can suffer less from disparities and social problems than their offspring, or even
fair better than nonimmigrants, especially when provided adequate access to resources and
opportunity.31

Our hypothesis that giving patients a choice between CRC screening methods would
decrease adherence was not supported by this study. However, evidence in decision
psychology suggests that providing multiple choices can often lead to confusion,
uncertainty, and a default to doing nothing.23,32,33 It may be that 2 options are insufficient to
induce decisional conflict. Alternatively, the influence of the PCP may have reduced the
need for decision making by the patient; however, this is unlikely, since a bias favoring
colonoscopy as the preferred method for CRC screening was voiced by the majority of our
PCPs (data not shown), strengthening our conclusion of a preference for FOBT among
nonwhite participants.

Additional limitations to this study include a single-point observation of adherence and
potential residual system barriers to colonoscopy performance. Results from a single safety-
net health care system may not be generalizable to other populations. If we were successful
in eliminating access barriers to screening tests this may reduce generalizability to nonstudy
settings; however, this would imply potentially lower adherence to colonoscopy in settings
where these access barriers were intact. Also, we did not formally test language fluency and
assumed language preference based on what participants preferred to speak during the
enrollment and survey process. Finally, there may be behavioral aspects of our PCPs or
infrastructure factors that may be different from other health care systems.

In summary, this study found that limiting the recommendation for CRC screening to
colonoscopy can result in a lower completion rate for CRC screening compared with
providing a choice between FOBT or colonoscopy, especially among ethnic/racial
minorities. Furthermore, we found significant differences in adherence to competing CRC
screening tests between racial/ethnic groups. Moreover, these differences in utilization may
be culturally based, specifically with regard to language or acculturation. Finally, at least in
the population studied, this study demonstrated that a relatively high level of adherence to
CRC screening can be achieved in low-income racial/ethnic minorities when barriers to
access are reduced. Further research will determine whether these single-point observations
can be translated to programmatic adherence and whether shared decision making or
decision aids may increase screening completion.
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Figure 1.
Consolidated Standards of Reporting Trials (CONSORT) diagram. FOBT indicates fecal
occult blood testing.
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Figure 2.
Completion rates by study arm. Participants recommended colonoscopy completed
screening at a significantly lower rate than participants recommended fecal occult blood
testing (FOBT) or a choice between colonoscopy or FOBT. The level of statistical
significance was reduced to .01 to adjust for multiple comparisons.
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Figure 3.
Adherence by study arm and race/ethnicity. Among participants offered a choice of
screening tests, white participants adhered more often to colonoscopy than nonwhite
participants (odds ratio [OR], 3.2; 95% CI, 1.7–6.1), and less often to fecal occult blood
testing (FOBT) (OR, 0.3; 95% CI, 0.1–0.6). Among participants offered FOBT, Asians (OR,
2.6; 95% CI, 1.2–5.3) and Latinos (OR, 2.1; 95% CI, 1.0–4.2) adhered more often than
whites.
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Table 2

Adherence to Colorectal Cancer Screening Strategiesa

Variable No./Total No. (%)

OR (95% CI)

Crude Analysis Multivariable Analysisb

Study arm

 Colonoscopy 127/332 (38) 1 [Reference] 1 [Reference]

 FOBT 231/344 (67) 3.46 (2.48–4.82) 3.50 (2.48–4.93)

 Choice 221/321 (69) 3.69 (2.63–5.16) 3.93 (2.77–5.57)

Age category, y

 50–59 337/616 (55) 1 [Reference] 1 [Reference]

 60–69 186/301 (62) 1.35 (1.01–1.80) 1.38 (1.00–1.89)

 70–79 56/80 (70) 1.94 (1.16–3.24) 1.61 (0.92–2.80)

Sex

 Female 312/533 (58) 1 [Reference] NA

 Male 267/464 (58) 0.95 (0.74–1.23) NA

Race/ethnicity

 African American 85/177 (48) 1 [Reference] 1 [Reference]

 White 88/149 (59) 1.54 (0.99–2.41) 1.34 (0.82–2.18)

 Latino 181/337 (63) 1.83 (1.26–2.66) 1.29 (0.70–2.39)

 Asian 212/298 (61) 1.66 (1.14–2.44) 1.08 (0.64–1.80)

 Otherc 13/36 (36) 0.61 (0.29–1.29) 0.55 (0.25–1.22)

Languaged

 English 284/549 (52) 1 [Reference] 1 [Reference]

 Spanish 179/270 (66) 1.86 (1.36–2.54) 1.42 (0.77–2.63)

 Cantonese or Mandarin 115/176 (65) 1.78 (1.24–2.55) 1.78 (1.04–3.02)

 Other 1/2 (50) 0.98 (0.06–16.35) 0.90 (0.05–17.03)

Education level

 No high school diploma or GED 217/332 (65) 1 [Reference] 1 [Reference]

 High school diploma or GED 145/281 (52) 0.56 (0.40–0.78) 0.64 (0.44–0.93)

 Some college or technical school 100/189 (53) 0.60 (0.41–0.86) 0.78 (0.51–1.21)

 College degree or higher 117/195 (60) 0.80 (0.55–1.16) 1.06 (0.68–1.65)

Annual household income, $

 <10 000 326/566 (58) 1 [Reference] NA

 10 000–19 999 188/315 (60) 1.09 (0.82–1.45) NA

 20 000–29 999 44/78 (56) 0.94 (0.58–1.54) NA

 ≥30 000 18/30 (60) 1.10 (0.51–2.35) NA

Insurance

 None 84/169 (50) 1 [Reference] 1 [Reference]

 Publice 486/815 (60) 1.51 (1.08–2.12) 1.43 (0.99–2.07)

 Private 8/11 (73) 2.68 (0.67–10.68) 3.35 (1.01–18.06)

Employment
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Variable No./Total No. (%)

OR (95% CI)

Crude Analysis Multivariable Analysisb

 Not working 371/657 (56) 1 [Reference] NA

 Working 208/340 (61) 1.20 (0.92–1.58) NA

Abbreviations: GED, general equivalency diploma; FOBT, fecal occult blood testing; NA, not applicable.

a
All analyses adjusted for potential primary health care provider clustering.

b
Model includes all variables that were significant in crude analysis.

c
“Other” race includes Native Americans, those who listed more than 1 race, and those who declined to state.

d
Preferred language for interview, including survey completion.

e
Public includes Medicare, Medicaid, Healthy San Francisco, and the San Francisco Healthy Worker Health Plan.
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