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Ma Somsouk, MD, MAS; Najwa El-Nachef, MD; Rodney A. Hayward, MD

Background: Despite evidence that several colorectal
cancer (CRC) screening strategies can reduce CRC mor-
tality, 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 re-
ceive 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, de-
fined as performance of colonoscopy, or 3 FOBT cards
plus colonoscopy for any positive FOBT result. Second-
ary analyses evaluated sociodemographic factors associ-
ated with completion of screening.

Results: A total of 997 participants were enrolled; 58%
completed the CRC screening strategy they were as-
signed or chose. However, participants who were rec-
ommended colonoscopy completed screening at a sig-

nificantly lower rate (38%) than participants who were
recommended FOBT (67%) (P� .001) or given a choice
between FOBT or colonoscopy (69%) (P� .001). Lati-
nos and Asians (primarily Chinese) completed screen-
ing more often than African Americans. Moreover, non-
white participants adhered more often to FOBT, while
white participants adhered more often to colonoscopy.

Conclusions: The common practice of universally rec-
ommending colonoscopy may reduce adherence to
CRC screening, especially among racial/ethnic minori-
ties. Significant variation in overall and strategy-specific
adherence exists between racial/ethnic groups; how-
ever, this may be a proxy for health beliefs and/or lan-
guage. These results suggest that patient preferences
should be considered when making CRC screening
recommendations.

Trial Registration: clinicaltrials.gov Identifier:
NCT00705731
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C O L O R E C T A L C A N C E R

(CRC) is a nearly ideal
disease for screening. It is
a prevalent condition that
can be identified and de-

finitively treated during an asymptom-
atic phase, thereby preventing the mor-
bidity and mortality associated with the
unscreened clinical course of the dis-
ease.1 Previous studies have illustrated the

benefit of screening using fecal occult
blood testing (FOBT),2-6 flexible sigmoi-
doscopy (FS),7-9 and colonoscopy10-12 to de-
crease 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 colo-
noscopy 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 impor-
tant than which strategy is used.19 It is un-
known, however, whether giving patients
a choice of screening modalities improves
or reduces adherence. Giving choices
through shared decision making can im-
prove adherence by increasing patient en-
gagement and allowing for individual pa-
tient preferences.20,21 In contrast, evidence
also illustrates that providing options of
similar value and characteristics can some-
times have a negative impact on adherence
due to people defaulting to inertia, presum-
ably because of confusion or indecision be-
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tween choices.22-24 A small pilot study supported the latter
hypothesis, inwhichpatients allowed tochooseamongcolo-
noscopy, 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 rec-
ommending (1) FOBT, (2) colonoscopy, or (3) giving pa-
tients the choice of FOBT or colonoscopy on comple-
tion of CRC screening in persons at average risk for CRC.
Our hypothesis was that patients given a choice of screen-
ing 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 af-
fected completion in 4 racial/ethnic groups: African Ameri-
cans, Hispanics, whites, and Asians (the latter being pre-
dominantly 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 develop-
ment 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. Ex-
clusion 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 per-
formed (hematochezia, new-onset diarrhea, constipation or ab-
dominal pain); or (3) compliant with CRC screening (FOBT
within preceding 12 months, sigmoidoscopy or barium en-
ema within 5 years, or colonoscopy within 10 years). In addi-
tion, patients with comorbid illness precluding endoscopic evalu-
ation (myocardial infarction within 6 months, unstable angina.
or congestive heart failure, chronic obstructive pulmonary dis-
ease 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 pan-
els of participating PCPs using the computerized clinical da-
tabases 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 wait-
ing to be seen by their PCP. Participants provided written con-
sent allowing completion of a study survey and follow-up
through medical record review and contact with study person-
nel 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 strat-
egy 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 distri-
bution during the time in which colonoscopy was being rec-
ommended, and colonoscopy appointments for screening were
not available during periods in which FOBT was being recom-
mended. Additional measures to ensure PCPs recommended
the correct strategy included changing written material regard-
ing 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 screen-
ing in the CHN outside the study setting, patients assigned FOBT
did not have the opportunity to undergo colonoscopy; how-
ever, patients assigned to the colonoscopy arm had the oppor-
tunity to receive FOBT at subsequent PCP visits if they con-
tinued to refuse colonoscopy.

Primary health care providers discussed both FOBT and colo-
noscopyscreeningwith theirpatients assigned to theChoicearm.
The PCPs were instructed to refrain from recommending a par-
ticular CRC screening strategy and allow participants to choose
whichstrategytheywishedtopursue.Tofacilitatechoice, theprin-
cipal investigator (J.M.I) held training sessions prior to study ini-
tiation and met with PCPs regularly during the study to empha-
size theUSPreventiveServicesTaskForce 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 Eng-
lish, 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, standard information about the procedure and
directions for the bowel preparation were delivered to the par-
ticipants 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 partici-
pant’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 ad-
herence to CRC screening tests; therefore, we attempted to re-
duce health care system barriers to screening. All recommen-
dations and instructions (verbal and written) were provided to
participants in their preferred language. Participants agreeing
to undergo colonoscopy were directly scheduled for the pro-
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cedure, thus bypassing a preprocedure gastroenterology visit.
Procedural wait times have been associated with reduced ad-

herence; thus, all colonoscopies were scheduled to occur within
2 weeks of enrollment. If necessary, participants were pro-

Excluded995
Did not meet inclusion criteria920
Declined to participate75

Completed colonoscopy strategy127
Did not complete strategy205

Confirmed191

Lost to follow-up9
Died5

Colonoscopy arm332

Allocated to time block997

Assessed for eligibility1992

Completed FOBT strategy231
Did not complete strategy113

Died0
Lost to follow-up11

Confirmed102
Completed FOBT but not colonoscopy3

FOBT arm344 Choice arm321

Completed FOBT strategy122
Completed colonoscopy strategy99
Did not complete strategy100

Died1
Lost to follow-up4

Confirmed95

Figure 1. Consolidated Standards of Reporting Trials (CONSORT) diagram. FOBT indicates fecal occult blood testing.

Table 1. Baseline Sociodemographic Characteristics of the Participants by Study Arm

Characteristic
FOBT Arm
(n = 344)

Colonoscopy Arm
(n = 332)

Choice Arm
(n = 321)

Total
(n = 997) P Value

Age, y
Mean (SD) 58.7 (7.3) 58.6 (6.7) 57.8 (6.4) 58.4 (6.9) .16Median (Range) 57 (50-79) 57.5 (50-78) 57 (50-78) 57 (50-79)

Sex, No. (%)
Female 190 (55) 173 (52) 170 (53) 533 (53) .70

Race/Ethnicity, No. (%)
African American 57 (17) 61 (18) 59 (18) 177 (18)

.36
White 51 (15) 38 (11) 60 (19) 149 (15)
Latino 117 (34) 123 (37) 97 (30) 337 (34)
Asian 107 (31) 97 (29) 94 (29) 298 (30)
Othera 12 (3) 13 (4) 11 (3) 36 (4)

Language,b No. (%)
English 184 (54) 187 (56) 178 (55) 549 (55)

.85Spanish 101 (29) 87 (26) 82 (26) 270 (27)
Cantonese or Mandarin 59 (17) 57 (17) 60 (19) 176 (18)
Other 0 1 (0) 1 (0) 2 (0)

Race/ethnicity–language, No. (%)
African American–English 57 (17) 61 (18) 59 (18) 177 (18)

.04

White–English 51 (15) 38 (12) 60 (19) 149 (15)
Latino–English 16 (5) 36 (11) 15 (5) 67 (7)
Latino–Spanish 101 (29) 87 (26) 82 (26) 270 (27)
Asian–English 48 (14) 39 (12) 33 (10) 120 (12)
Asian–Cantonese or Mandarin 59 (17) 57 (17) 60 (19) 176 (18)
Other–English 12 (3) 13 (4) 11 (3) 36 (4)

Education level, No. (%)
No high school diploma or GED 133 (39) 111 (33) 88 (27) 332 (33)

.08High school diploma or GED 96 (28) 93 (28) 92 (29) 281 (28)
Some college or technical school 56 (16) 62 (19) 71 (22) 189 (19)
�College degree 59 (17) 66 (20) 70 (22) 195 (20)

Annual household income, No. (%)
�$10 000 204 (60) 186 (56) 176 (55) 566 (57)

.29$10 000-$19 999 107 (32) 99 (30) 109 (34) 315 (32)
$20 000-$29 999 20 (6) 34 (10) 24 (8) 78 (8)
�$30 000 8 (2) 13 (4) 9 (3) 30 (3)

Employed, No. (%) 116 (34) 103 (31) 121 (38) 340 (34) .20
Insurance, No. (%)

None 52 (15) 68 (21) 49 (15) 169 (17)
.12Publicc 290 (84) 257 (78) 268 (84) 815 (82)

Private 2 (1) 6 (2) 3 (1) 11 (1)

Abbreviations: GED, general equivalency diploma; FOBT, fecal occult blood testing.
a“Other” race includes Native Americans, those who listed more than 1 race, and those who declined to state.
bPreferred language for interview, including survey completion.
cPublic includes Medicare, Medicaid, Healthy San Francisco, and the San Francisco Healthy Worker Health Plan.

ARCH INTERN MED/ VOL 172 (NO. 7), APR 9, 2012 WWW.ARCHINTERNMED.COM
577

©2012 American Medical Association. All rights reserved.
 at University of Alabama-Birmingham, on April 30, 2012 www.archinternmed.comDownloaded from 

http://www.archinternmed.com


vided 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 pa-
tients 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:

v FOBT: Receipt of 3 test cards containing stool speci-
mens. A positive FOBT test result (presence of occult blood on
any test card) required documented performance of a colonos-
copy in order for the strategy to be completed.
v 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 docu-
mentation of FOBT or colonoscopy the participant was con-
tacted 12 months after enrollment to verify noncompletion. If
the participant stated that CRC screening was completed out-
side of the study site, the research assistant contacted the in-
stitution to verify procedure performance.

Research assistants recorded information solicited from par-
ticipants including age, sex, race/ethnicity, language prefer-
ence (English, Spanish, Cantonese or Mandarin), level of edu-
cation, income, employment status, and type of insurance.

DATA ANALYSIS

The primary outcome was comparison of the proportion of par-
ticipants 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 spe-
cific screening strategies were examined. Completion rates were
compared using the �2 test and adjusted for multiple compari-
sons using a level of statistical significance of .01. In addition, all
analyses adjusted for potential within-PCP clustering using a gen-
eralized linear mixed-effect model with logit link.

Secondary outcomes included comparison of the propor-
tion of participants in each arm who completed any CRC screen-
ing strategy regardless whether this was the strategy the par-
ticipant was assigned or originally chose. In addition,
sociodemographic data were used as independent variables to
assess the impact of each on completion of CRC screening. Pre-
dictor variables significantly associated in crude analyses with
completion status (P� .05) were entered into a logistic model
to identify independent variables associated with noncomple-
tion of CRC screening. Interactions between study arm and vari-
ous 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 differ-
ence 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 Cali-
fornia, San Francisco, institutional review board and was reg-
istered prior to participant enrollment through ClinicalTrials
.gov (NCT00705731).

RESULTS

Of 1072 eligible patients identified, 997 (93%) were en-
rolled in the study, of whom 973 (98%) were success-
fully followed to the primary end point (completion of a
CRC screening strategy or 12 months of follow-up). En-
rollment initiated in April 2007, and follow-up was com-
pleted March 2010. Details of the study solicitation, en-
rollment, 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 represen-
tation of Latino and Asian patients, and there was no sig-
nificant difference in participation between racial or eth-
nic groups. English was the preferred language by 55%
of participants, while 27% preferred Spanish and 18% pre-
ferred either Cantonese or Mandarin. While the major-
ity 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 partici-
pants completed the CRC screening strategy they were
assigned or chose. A significantly lower proportion of par-
ticipants in the colonoscopy arm completed colonos-
copy (38.2%) compared with participants in the FOBT
arm completing FOBT (67.2%) (P � .001) or partici-
pants who were allowed to choose their screening strat-
egy (68.8%) (P � .001) (Figure 2). Moreover, the pro-
portion of participants who completed either CRC
screening strategy after being recommended colonos-
copy (58.1%, including those who completed FOBT) was
significantly lower compared with participants recom-
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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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mended 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 screen-
ing 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 strate-
gies. Nonwhites were more likely to complete FOBT, while
whites were significantly more likely to complete colo-
noscopy than nonwhites (Figure 3). Correspondingly,
among participants in the Choice arm, completion var-
ied by race/ethnicity, with nonwhites completing FOBT

significantly more often and white participants being more
likely to complete colonoscopy.

Of the 226 participants who underwent colonos-
copy, 74 (32.7%) had adenomatous polyps: 34 partici-
pants (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 partici-
pants who had positive FOBT test results, 5 underwent
colonoscopy and 3 were nonadherent (2 refused colo-
noscopy and 1 missed her scheduled appointment mul-
tiple 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

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
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.
aAll analyses adjusted for potential primary health care provider clustering.
bModel 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.
dPreferred language for interview, including survey completion.
ePublic includes Medicare, Medicaid, Healthy San Francisco, and the San Francisco Healthy Worker Health Plan.
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interviews in Spanish, Cantonese, or Mandarin were sig-
nificantly 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 com-
pared 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 colo-
noscopy remained significantly lower than other groups.
However, the differences in completion between differ-
ent race/ethnicity categories were eliminated when lan-
guage was introduced (Table 2). Specifically, partici-
pants who preferred to conduct their interview in
Cantonese or Mandarin completed screening more of-
ten 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 screen-
ing strategies in a racially/ethnically diverse population,
we found that patients for whom colonoscopy was rec-
ommended were less likely to complete CRC screening
than those recommended FOBT or offered a choice be-
tween FOBT and colonoscopy. There were significant ra-
cial/ethnic differences in screening completion, how-
ever, 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 dif-
ference in adherence between strategies,26 while a sec-
ond study reported adherence to colonoscopy was sig-
nificantly 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 addi-
tion, adherence to any test was low (26%-32%), suggest-
ing 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 La-
tinos,28,29 and African Americans.29,30 While the present
study confirms the disparity among African Americans,
we observed higher adherence among Asians and Lati-
nos than for whites. Our population had established ac-
cess to health care, which may have reduced these racial
differences. In addition, patients without high school di-
plomas 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 Eng-
lish 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 elimi-
nated. Previous research has found that recent immi-
grants can suffer less from disparities and social prob-
lems than their offspring, or even fair better than
nonimmigrants, especially when provided adequate ac-
cess 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 de-
cision 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 in-
sufficient to induce decisional conflict. Alternatively, the
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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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influence of the PCP may have reduced the need for de-
cision 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 pref-
erence for FOBT among nonwhite participants.

Additional limitations to this study include a single-
point observation of adherence and potential residual sys-
tem barriers to colonoscopy performance. Results from a
single safety-net health care system may not be generaliz-
able to other populations. If we were successful in elimi-
nating access barriers to screening tests this may reduce
generalizability to nonstudy settings; however, this would
imply potentially lower adherence to colonoscopy in set-
tings 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 fac-
tors that may be different from other health care systems.

In summary, this study found that limiting the recom-
mendation for CRC screening to colonoscopy can result
in a lower completion rate for CRC screening compared
with providing a choice between FOBT or colonoscopy, es-
pecially among ethnic/racial minorities. Furthermore, we
found significant differences in adherence to competing
CRC screening tests between racial/ethnic groups. More-
over, these differences in utilization may be culturally based,
specifically with regard to language or acculturation. Fi-
nally, at least in the population studied, this study dem-
onstrated that a relatively high level of adherence to CRC
screening can be achieved in low-income racial/ethnic mi-
norities when barriers to access are reduced. Further re-
search will determine whether these single-point observa-
tions can be translated to programmatic adherence and
whether shared decision making or decision aids may in-
crease screening completion.
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INVITED COMMENTARY

The Importance of Choosing Colorectal Cancer
Screening Tests

When people have no choice, life is almost unbearable. . . . But as
the number of choices keeps growing . . . choice no longer liber-
ates, but debilitates.

Barry Schwartz1(p2)

Colorectal cancer (CRC) incidence and mortality is de-
creasing in the United States, owing in large part to in-
creased uptake of CRC screening.2 The incidence of CRC
has decreased from 59.5 per 100 000 population in 1975
to 44.7 per 100 000 in 2007, and the CRC death rate has
decreased from 28.6 per 100 000 population in 1976 to
16.7 per 100 000 in 2007.3 Not everyone is benefiting
equally from this decline, however. In a recent Ameri-
can Cancer Society analysis, the decrease in CRC-
related death rates between 1990 and 1994 and between
2003 and 2007 ranged from 9% in Alabama to greater
than 33% in Massachusetts, Rhode Island, New York, and
Alaska, but Mississippi and Wyoming showed no sig-
nificant decrease. There is clearly a strong imperative to
continue all efforts to increase screening rates. If screen-
ing uptake can be increased, we can expect substantial
continued declines in CRC incidence and mortality.2

The potential barriers to CRC screening are numer-
ous and include fear of invasive tests, aversion to the bowel
preparation, and lack of insurance coverage or access to
care. Focus groups have identified other barriers, such
as “parasexual” sensitivities related to homophobia or
prior sexual trauma, fatalism, negative past experiences
with testing, and skepticism about the financial motiva-
tion behind screening recommendations.4 These barri-
ers may be surmountable through effective physician-

pa t i en t communica t ion , and a phys ic i an ’ s
recommendation is pivotal to whether patients get
screened for CRC.5

What should physicians recommend when talking with
patients about CRC? The psychology literature has noted
that too much choice is a problem in current society.1

Patients may be overwhelmed by the options and feel that
no option is perfect and therefore choose to do nothing
out of confusion.6 However, every option for CRC screen-
ing has its own unique strengths and limitations. A patient-
centered approach would take each patient’s perspec-
tive into account when designing a screening strategy.
To test this empirically, Inadomi and colleagues7 under-
took a quasiexperimental trial in the racially and ethni-
cally diverse public health care system in San Francisco,
California. They used clinic time block as the unit of ran-
domization and every 3 months randomly allocated pri-
mary care providers (PCPs) to a different initial screen-
ing recommendation: fecal occult blood testing (FOBT),
colonoscopy, or a choice between the two. A strength of
this study was that participants only received credit for
completing the FOBT strategy if they completed a colo-
noscopy if the test result was positive.

Of the 997 participants enrolled, 58% completed the
CRC screening strategy they were assigned or chose. Pa-
tients who were recommended colonoscopy completed
screening nearly half as often (38%) as participants who
were recommended FOBT (67%) (P� .001) or a choice
between FOBT or colonoscopy (69%) (P� .001). Lati-
nos and Asians (who were primarily Chinese) com-
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