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BACKGROUND. Despite the growing recognition of the importance of colorectal

cancer (CRC) screening in reducing cancer mortality, national screening rates are

low, indicating a critical need to understand the barriers and remedies for under-

utilization of CRC screening tests.

METHODS. Using results from independent cross-sectional telephone surveys with

patients aged �50 years performed before (2000; n 5 498) and after (2003;

n 5 482) a quality improvement intervention for CRC screening within a large

managed care health plan, the trends and predictors of CRC screening with fecal

occult blood test (FOBT) and/or endoscopy (flexible sigmoidoscopy/colonoscopy)

were examined from a patient perspective.

RESULTS. In 2000, patient reported screening rates within guidelines were 38%

for any test, 23% for endoscopy, and 22% for FOBT. In 2003, screening rates

increased to 50% for any test, 39% for endoscopy, and 24% for FOBT. Having dis-

cussed CRC with a doctor significantly increased the odds of being screened

(FOBT: odds ratio [OR], 2.09 [95% confidence interval (95% CI), 1.47–2.96]; en-

doscopy: OR, 2.33 [95% CI, 1.67–3.26]; and any test: OR, 2.86 [95% CI, 2.06–3.96]),

and reporting barriers to CRC in general decreased the odds of being screened

(FOBT: OR, 0.76 [95% CI, 0.60–0.95]; endoscopy: OR, 0.74 [95% CI, 0.60–0.92];

and any test: OR, 0.66 [95% CI, 0.54–0.80]).

CONCLUSIONS. Although screening rates increased over the 3-year period, evi-

dence was found of ongoing underutilization of CRC screening. The 2 strongest

determinants of obtaining CRC screening were provider influence and patient

barriers related to CRC screening in general, pointing to the need for multilevel

interventions that target both the provider and patient. Cancer 2008;112:1230–8.

� 2008 American Cancer Society.
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C olorectal cancer (CRC) is the third leading cause of cancer death

in the U.S., with an estimated 55,170 deaths in 2006. The major-

ity of cases of CRC are detected at an advanced stage, and the over-

all 5-year survival rate for CRC is reported to be only 64%.1 During

the past decade, evidence-based guidelines have been disseminated

regarding the value of CRC screening with fecal occult blood testing

(FOBT) or endoscopy (flexible sigmoidoscopy or colonoscopy) as a

means of decreasing the mortality rate from this common cancer.2–4

Despite the growing recognition of the efficacy and importance of

CRC screening, national screening rates remain extremely low.5

There is an expanding literature on the potential barriers to and

remedies for underutilization of CRC screening tests, focusing on

both the patient and the provider.6 As with many other types of

screening behavior, access to healthcare (eg, having insurance, a
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usual source of care, a recent health examination)7–10

and provider recommendation for screening have

been found to be important facilitators of CRC

screening.11,12 Provider barriers to recommendation

have been documented,13–15 yet providers often point

to patient factors such as poor compliance and lack

of knowledge regarding the risks and benefits of

screening as barriers to screening and even recom-

mending screening.

Given the important relationship between the

patient and provider in determining the use of CRC

screening, in 1998 we launched a multifaceted study

to evaluate a quality improvement intervention for

CRC screening within the setting of a managed care

health plan.16,17 This provided an opportunity to exa-

mine CRC screening rates and patient and provider

attitudes in a setting in which access to care was not

a barrier, and in which screening in general was a

priority. As part of the study, we conducted baseline

patient and provider surveys (provider survey results

reported elsewhere13) to inform the development of

the intervention. A postintervention survey of a

separate cross-sectional sample of patients was con-

ducted to assess temporal trends in CRC screening

behavior.

This article describes self-reported CRC screening

behavior in patients from a well-characterized mana-

ged care health plan at 2 different time periods (2000

and 2003). The patient surveys permitted examination

of predictors beyond administrative demographic

information, including self-reported healthcare usage;

health status; and knowledge, beliefs, barriers, and

facilitators to CRC screening in patients with access to

healthcare. Using the results from the 2 independent

cross-sectional patient surveys, we describe trends in

CRC screening rates and patient-reported barriers and

facilitators to screening over the time, and predictors

of CRC screening from the patient perspective.

MATERIALS AND METHODS
Study Setting, Design, and Sampling Procedures
This research was conducted in collaboration with a

large California managed care health plan that con-

tracted with provider organizations throughout the

state. Thirty-six provider organizations were re-

cruited for the randomized controlled effectiveness

trial aimed at increasing CRC screening rates. Over a

2-year period, the provider groups assigned to the

intervention received regular consultation, newslet-

ters, and targeted materials from the research team

to facilitate the implementation of an organization-

ally tailored quality improvement program to

increase CRC screening among eligible individuals

cared for by their group. The intervention allowed

each provider organization to choose from a variety

of strategies, as appropriate, such as use of opinion

leaders/CRC screening champions, tools to enhance

provider self-efficacy and adherence to CRC screen-

ing guidelines, office system tools specific to CRC

screening, and patient education materials. The

details of the study design and the provider organi-

zation recruitment process,16 as well as the details of

the intervention and results, have been reported

elsewhere.17 The effectiveness of the intervention

was assessed by chart review of a random sample of

patients from each provider organization 2 years af-

ter randomization. No differences in CRC screening

rates were found between the intervention or control

organizations. Overall screening rates were low, with

29% of patients having received guideline concord-

ant CRC screening; however, receiving a physical

examination in the past 2 years, being older, and

receiving care in an integrated medical group (IMG)

(vs in an independent practice association [IPA])

were associated with a greater likelihood of receiving

CRC screening.17

This work focuses on the companion telephone

surveys administered before the intervention trial in

2000 (baseline) and after the completion of the trial

in 2003 (postintervention) with patients served by

these provider organizations. A repeated cross-sec-

tional survey design was utilized, with a stratified

random sample of patients (equal number of men

and women) from each provider organization;

patient population listings were generated by the

health plan. A subscriber was eligible for the survey

if s/he was aged �50 years in 2000, had contact

information on file with the health plan, was the

insurance plan primary subscriber (to avoid sampling

multiple individuals from the same household), and

had been a member of the provider organization for at

least 2 years from the time the listing was pulled. Two

years was considered a reasonable amount of time

for a patient to have been seen at that provider orga-

nization and offered CRC screening. Because our

goal was to examine attitudes and behaviors in an

average risk, age-eligible population, we excluded

respondents with a history of CRC, polyps, or inflam-

matory bowel disease from the analyses.

The postintervention evaluation of intervention

effectiveness (2003) was based on chart review with

an equal number of chart reviews attempted at each

provider organization. Because the contact informa-

tion from the health plan proved to be inaccurate for

a significant portion of the subscribers at the base-

line interview, we used the chart review (only com-

pleted in 2003) to obtain more accurate contact
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information. Eligibility for the chart review was simi-

lar to the baseline survey selection strategy (chart

review explained elsewhere16). An attempt was made

to interview everyone whose chart had been reviewed.

Survey Design and Administration
The theoretical perspective of the Health Behavior

Framework, previously Adherence Model,18–20 guided

the choice of constructs that were assessed. This fra-

mework (Fig. 1) includes several individual, commu-

nity, and societal level variables that have been

found to influence cancer screening, and the current

study focused mainly on the patient-level variables.

The telephone survey instrument was adapted

from other Health Behavior Framework-based sur-

veys conducted by our group examining predictors

of cancer screening tests.21–23 Several items from this

survey were adapted from the core set of self-report

measures of CRC screening behaviors.24 Items

focused on FOBT and endoscopy in 2000 and sepa-

rate items for FOBT, flexible sigmoidoscopy, and

colonoscopy in 2003. Otherwise, items were consist-

ent across both surveys.

Using addresses from the health plan in 2000,

we mailed each potential respondent a cover letter

signed by the study principal investigator (P.A.G.)

and the provider organization medical director, a

response form and stamped return envelope, and a

20-minute prepaid phone card to be activated at the

phone interview. We attempted to contact by tele-

phone all who were sent a letter, except those who

had declined participation on the response form.

Trained telephone interviewers administered the sur-

vey in English in 2000, with the additional availability

of Spanish interviewers in 2003. The interviews lasted

a mean of 23 minutes. Using updated patient contact

information from the chart review, similar recruit-

ment and incentive procedures were used for the

2003 telephone survey. The University of California

at Los Angeles (UCLA) Office for the Protection of

Research Subjects approved this study and all

respondents provided verbal informed consent at the

time of the phone interview.

Measurement
The primary outcomes were receipt of CRC screening

within specified guidelines (FOBT 5 1 year; flexible

sigmoidoscopy 5 5 years; and colonoscopy 5 10

years); specifically, we examined FOBT, endoscopy

(flexible sigmoidoscopy and/or colonoscopy), and

having received ‘any test’ (FOBT and/or endoscopy).

These outcomes were derived from a series of ques-

tions asking whether the respondent had 1) ever

done the test, 2) when the most recent test was

done, and 3) why was the test done (health problem

vs routine screening checkup). Respondents who

reported a test was performed within guidelines and

was for a health problem were excluded from the

analyses because having already undergone the test

made them inappropriate candidates for screening.

Those who reported multiple tests within guidelines

were coded as ‘screened within guidelines’ if the re-

spondent reported that any of the tests were per-

formed for screening.

Measures for respondent characteristics and

socioeconomic status are shown in Table 1. Health

status was measured using ‘‘In general, would you

say your health is excellent, very good, good, fair or

poor.’’ Cancer items included having knowledge of

family history of cancer and specifically CRC. For

insurance, respondents were asked whether they had

health insurance in addition to the managed care

health plan, whether their insurance covers the cost

of colonoscopy, whether they had a copayment at

last office visit, and can s/he easily get an appoint-

ment with a medical specialist when needed.

To assess provider influence, respondents were

asked whether s/he had ever discussed CRC with

her/his doctor. Specific measures for CRC knowledge,

perceived efficacy of detection, perceived control,

and specific barrier and facilitator items are shown

in Table 2. Summed score measures were created for

3 barrier domains: barriers to CRC screening in gen-

eral (range, 0–4), barriers specific to FOBT (range, 0–

3), and barriers specific to endoscopy (range, 0–3)—a

higher number indicates more barriers reported.

Analytic Strategy
Chi-square and Student t test analyses were used to

describe the patient samples and CRC screening

rates as well as compare patient-reported provider

influence, knowledge, barriers, and facilitators at the

FIGURE 1. Health behavior framework. Adapted from Bastani 1999.19
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2 time periods. We discovered a severe lack of varia-

tion for several variables. Greater than 90% of those

respondents screened within guidelines responded

‘yes’ to these items: had a regular health provider,

had a health maintenance examination/physical in

the past 2 years, and perceived efficacy of early

detection. Given the lack of variation and the result-

ing reduced sample cells (often <2% in a cell), the

confidence intervals of these variables were unu-

sually large, which made them less than optimal

covariates and they were excluded from further

analyses.

Multiple logistic regression was used to predict

self-reported screening by FOBT, endoscopy, and any

test within guidelines (FOBT and/or endoscopy).

Initially, separate models were tested for each out-

come for the 2000 and 2003 survey samples, followed

by models that included both samples with time as

an indicator variable. Because the results were simi-

lar when using 2 models versus one, we focused the

analyses on the combined models. To examine the

effect of time in the models, a series of logistic

regression models were estimated. First, logistic

models for each outcome were estimated with time

TABLE 1
Respondent Characteristics, Health Status, Health Insurance, Primary Care, and Other Screening*

2000 Survey (n 5 495) 2003 Survey (n 5 482)

PPercentage/Mean (SD) Percentage/Mean (SD)

Respondent characteristics
Age, y 59.97 (7.79) 61.30 (6.15) .003y

50–54 39.2% 12.4% <.001

55–59 24.2% 37.2%

60–64 16.0% 26.6%

�65 20.6% 23.7%

Female 58.6% 56.0% .417

Race/ethnicity: white 78.2% 64.9% <.001

Hispanic 9.7% 18.3%

Other 12.1% 16.8%

Born in the U.S. 87.3% 77.6% <.001

Married/living as married 64.4% 75.1% <.001

Education (y completed): <12 5.9% 11.3% .013

12 18.1% 17.6%

13–16 50.3% 49.8%

>17 25.7% 21.3%

Yearly household income: <$39,000 26.9% 23.7% .132

$40–84,000 44.0% 44.4%

>$85,000 29.1% 31.8%

Employed 71.3% 64.9% .032

Health status

Self-rated health (1 5 poor; 5 5 excellent) 3.77 (0.95) 3.61 (0.95) .007

Knowledge of family history of cancer 58.4% 62.2% .228

Knowledge of family history of CRC 10.1% 12.0% .336

Health insurance/provider organization

Additional insurance 15.8% 19.9% .093

Insurance covers FS/colonoscopy

Yes 50.9% 58.0% .028

Does not know 46.9% 39.2% .021

Had copay at last office visit 82.6% 91.6% <.001

Can easily get an appointment with specialist 70.7% 80.4% <.001

% in IPA (vs IMG) 60.8% 56.4% .165

Y at provider organization 7.13 (6.50) 10.28 (7.31) <.001

Primary care
Regular primary care provider 92.9% 97.7% .001

Complete physical examination within past 2 y 79.0% 85.5% .007

SD indicates standard deviation; FS, flexible sigmoidoscopy; IPA, independent practice association; IMG, integrated medical group.

* Sample size varied due to missing data.
y P value derived from the Student t test.
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only (time significant for endoscopy and any test:

results shown in Table 3), time and the patient

demographics (time significant for endoscopy and

any test: results not shown), and models for each

outcome including time, demographics, and CRC-

specific variables (time not significant for any out-

come; Models 1, 2, and 3 in Table 4). The effect of

the intervention was also tested but was not signifi-

cant in any models and thus was excluded. To main-

tain a family a of 0.05 for the analyses of the 3

outcomes, we employed a Bonferroni adjustment

using a 5 0.05/3 5 0.0167. All analyses were per-

formed using SAS software (version 8; SAS Institute

Inc, Cary, NC).

RESULTS
Response Rate
In 2000, of the 1908 health plan subscribers who

were sent letters, 136 refused by mail, 75 letters

could not be delivered, and 43 were determined

ineligible. Telephone contact was attempted for 1654

people, and 1210 were contacted (318 were ineligi-

ble, 394 refused by telephone, and 498 were inter-

viewed [41% of those contacted by telephone]). In

2003, letters were sent to 1974 individuals (113

refused and 72 letters could not be delivered), tele-

phone contact was attempted for 1789 people, 1277

were contacted by telephone, and 606 were inter-

viewed (47% of those contacted). To match the inter-

view procedures used in 2000, respondents in 2003

with a history of polyps and/or inflammatory bowel

disease (n 5 124) were excluded from these analy-

ses, leaving a final analytic sample of 482 in 2003. In

additional analyses (data not shown), we used data

from the chart review conducted in 2003 to examine

whether there were any significant differences

among the telephone survey respondents (N 5 471)

and nonresponders (N 5 1379). Telephone survey

respondents had significantly higher rates of any

CRC test within guidelines (37% vs 27%; P < .001),

and were more likely to be female and have had a

TABLE 2
CRC-Specific Items Including Provider Influence, Knowledge, Barriers, and Facilitators

2000 Survey (n 5 495) 2003 Survey (n 5 482)

PPercentage/Mean (SD) Percentage/Mean (SD)

Provider influence
Have discussed CRC with your doctor 31.7% 41.4% .002*

CRC knowledge

Knowledge of risk factors scale (1–8) 4.6 (1.59) 4.7 (1.47) .391

Think you can have CRC without symptoms 81.2% 85.6% .068

Perceived efficacy of detection: Can CRC be cured if found early? 95.2% 93.7% .331

Perceived control: Think there is anything you can do to prevent getting CRC 81.6% 80.4% .622

Barriers: general
Would be difficult to pay for the test 31.7% 37.7% .049

Worried that screening will show you have cancer 17.8% 20.1% .359

Think you only need to have a colon screening test when you have symptoms 15.8% 14.5% .574

Getting tested for CRC is not important to you 13.3% 10.9% .236

Barriers: FOBT

Think you only need to get your stool tested for blood if your doctor recommends it 44.9% 39.4% .081

Very/somewhat unpleasant to collect the stool samples and return the cards 44.0% 38.8% .096

Very/somewhat inconvenient to not eat certain foods or not consume

vitamin C/aspirin/alcohol 36.8% 29.7% .019

Barriers: endoscopy

Think you only need to get a FS/C if your doctor recommends it 52.5% 40.3% <.001

Very/somewhat embarrassed when getting FS/C 43.4% 41.5% .540

Very/somewhat concerned that the FS/C exam may be painful or uncomfortable 69.1% 69.1% .999

Facilitators to CRC screening

A stool blood test can detect colon cancer in its early stages 72.5% 55.6% <.001

The benefits of doing a stool blood test are greater than any inconvenience 91.9% 86.7% .008

A FS/C can detect colon cancer in its early stages 89.9% 90.2% .863

The benefits of doing a FS/C are greater than any inconvenience 91.7% 95.2% .026

CRC indicates colorectal cancer; SD, standard deviation; FOBT, fecal occult blood test; FS/C, flexible sigmoidoscopy or colonoscopy.

* P value derived from the Student t test.
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physical examination documented in the chart in

the past 2 years.

Respondent Characteristics
Respondent characteristics, health status, health in-

surance, and utilization are shown in Table 1. The

samples had a mean age of approximately 60 years,

greater than half were women, and the majority of

respondents were white (with a larger Hispanic

population in 2003 due to Spanish interviews). In

general, the majority of respondents were married,

highly educated, had incomes >$40,000/year, were

employed, reported their health to be very good or

excellent, and belonged to an IPA (vs an IMG).

The rates for having a primary care provider and

having undergone a physical examination were very

high. In 2000, 93% reported they had a primary care

provider, which increased to 98% in 2003 (P 5 .001).

Consistent with that, 79% had undergone a complete

physical examination within the last 2 years in 2000

and 86% (P 5 .007) in 2003.

Screening Rates and CRC-specific Items
The screening rates within guidelines are presented

in Table 3. In 2000, 38% of respondents reported

TABLE 3
CRC Screening Rates in 2000 and 2003

FOBT Endoscopy* Any testy

2000 Survey (n 5 495)

No. screened 105 103 169

No. eligible for screening{ 483 447 447

Percent screened 22% 23% 38%

2003 Survey (n 5 482)

No. screened 111 182 230

No. eligible for screening{ 470 469 464

Percent screened 24% 39% 50%

Logistic regression surveys combined OR (95% CI) P OR (95% CI) P OR (95% CI) P

Time 2003 (vs 2000) 1.11 (0.82–1.51) .49 2.12 (1.59–2.80) <.001 1.62 (1.24–2.11) <.001

CRC indicates colorectal cancer; FOBT, fecal occult blood test; OR, odds ratio; 95% CI, 95% confidence interval.

* Flexible sigmoidoscopy and colonoscopy.
y Includes FOBT, endoscopy, or both so the number screened does not sum across tests (ie, people may have had >1 test).
{ Number varies due to those excluded for tests performed for diagnostic/health problems only (not eligible for screening).

TABLE 4
Full Logistic Regression Models for Receipt of FOBT, Endoscopy (Flexible Sigmoidoscopy and/or Colonoscopy), and Any Test

Model 1: FOBT Model 2: Endoscopy Model 3: Any test

OR (95% CI) P OR (95% CI) P OR (95% CI) P

Employed 0.88 (0.60–1.30) .530 0.58 (0.40–0.83) .003 0.61 (0.43–0.86) .006

Self-rated health 1.19 (0.99–1.43) .069 1.30 (1.09–1.56) .004 1.21 (1.02–1.42) .026

Friends and family screened for CRC 1.22 (0.96–1.56) .112 1.24 (0.98–1.58) .071 1.43 (1.14–1.79) .002

Discussed CRC with your doctor 2.09 (1.47–2.96) <.001 2.33 (1.67–3.26) <.001 2.86 (2.06–3.96) <.001

Can get appointment with medical specialist 1.70 (1.12–2.58) .013 0.93 (0.64–1.35) .689 1.12 (0.79–1.59) .539

Barriers to FOBT 0.94 (0.78–1.13) .532 1.01 (0.84–1.20) .956

Barriers to endoscopy 0.81 (0.68–0.97) .020 0.88 (0.74–1.06) .171

Barriers to CRC screening in general 0.76 (0.60–0.95) .014 0.74 (0.60–0.92) .007 0.66 (0.54–0.80) <.001

Belongs to IPA (vs IMG) 0.53 (0.38–0.74) .000 0.70 (0.51–0.97) .032 0.59 (0.43–0.79) <.001

Time 2003 (vs 2000) 0.96 (0.63–1.44) .830 0.87 (0.48–1.60) .658 1.33 (0.91–1.94) .141

22 log likelihood 900.87 938.84 1032.47

FOBT indicates fecal occult blood test; OR, odds ratio; 95% CI, 95% confidence interval; CRC, colorectal cancer; IPA, independent practice association; IMG, integrated medical group.

The following variables were included in each model (1, 2, and 3) but were not found to be statistically significant: gender, age, race, married, education, years with provider organization, patient has additional

insurance, family history of CRC, belief that you cannot have CRC without symptoms, knowledge scale of CRC risk factors, belief that there is anything you can do to prevent CRC, belief that tests can detect

CRC in its early stages, and belief that the benefits of screening tests outweigh the inconvenience.
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having ‘any test’, 23% reported endoscopy, and 22%

reported FOBT for screening within guidelines. In

2003, these screening rates (within guidelines)

increased to 50% for ‘any test’, 39% for endoscopy,

and 24% for FOBT.

CRC-specific provider influence, knowledge, bar-

riers, and facilitators items are shown in Table 2. In

2000, less than a third of respondents reported

having discussed CRC with their doctor, but this fig-

ure was significantly higher in 2003. Patient knowl-

edge of CRC risk factors was moderate (average of

fewer than 5 of 8 items correct) and did not improve

in 2003. Yet >80% of the sample reported they

believed they can have CRC without symptoms. Per-

ceived efficacy of detection and perceived control

were high both years (95% and 82%, respectively, in

2000 and 94% and 80%, respectively, in 2003).

Overall, there was a wide range in respondent

reporting of barriers, with only 10% to 13% reporting

that getting tested is not important, to greater than

two-thirds reporting they are concerned that the en-

doscopy may be painful or uncomfortable. Over the

3 years only 2 barrier items demonstrated a signifi-

cant decrease: ‘‘test restrictions for FOBT would be

inconvenient’’ dropped from 37% to 30% (P 5 .019)

and ‘‘only need to get a flexible sigmoidoscopy or

colonoscopy if doctor recommended it’’ dropped

from 53% to 40% (P < .001).

We also examined barrier items stratified by

whether a person had been screened by that method

(data not shown). There were no significant differ-

ences in FOBT barriers. However, in 2000 respon-

dents who had an endoscopy were less likely to

report concerns that it may be painful (58% tested vs

74% not; P 5 .003) and less likely to report they only

need to get one if a doctor recommends it (43% vs

57%; P 5 .013) than those who had not had an

endoscopy. In 2003, respondents who had an endos-

copy were less likely to report embarrassment than

those who had not (37% vs 50%; P 5 .008).

The results for the facilitators were mixed, with

the facilitators for endoscopy increasing slightly and

the facilitators for FOBT significantly decreasing over

time. The percent of patients reporting that a stool

blood test can detect colon cancer in its early stages

decreased by 17% over the 3-year period (73% vs

56%; P < .001).

The results from the full logistic regression mod-

els for FOBT (Model 1), Endoscopy (Model 2), and

‘any test’ (Model 3) (all within guidelines) are shown

in Table 4. Only 2 variables were found to be signifi-

cant in all 3 models at the adjusted a of 0.0167. Hav-

ing discussed CRC with your doctor significantly

increased the odds of being screened (FOBT: odds

ratio [OR], 2.09 [95% confidence interval (95% CI),

1.47–2.96]; endoscopy: OR, 2.33 [95% CI, 1.67–3.26];

and any test: OR, 2.86 [95% CI, 2.06–3.96]), regardless

of the test. Reporting barriers to CRC in general

decreased the odds of being screened (FOBT: OR,

0.76 [95% CI, 0.60–0.95]; endoscopy: OR, 0.74 [95%

CI, 0.60–0.92]; and any test: OR, 0.66 [95% CI, 0.54–

0.80]). It is interesting to note that the barriers speci-

fic to FOBT or endoscopy were not found to be sig-

nificant in predicting use of any test.

For FOBT, reporting that s/he can get an

appointment with a medical specialist increased the

odds of being screened, whereas belonging to an IPA

decreased the odds of being screened. Respondents

who were not employed and who reported better

health had significantly increased odds of screening

with endoscopy. Belonging to an IPA and being

employed significantly reduced the odds of having

‘any test’, whereas having friends and family that had

been screened for CRC increased the odds of having

‘any test’ for screening.

DISCUSSION
We found evidence of ongoing under utilization of

CRC screening. In 2000, only 38% of this managed

care population was screened by FOBT, flexible sig-

moidoscopy, and/or colonoscopy within guidelines.

Screening rates did increase over the 3-year period,

yet by 2003 still only 50% of respondents had been

screened by ‘any test’ within guidelines. The majority

of this increase was explained by a 16% increase in

screening endoscopy, with rates increasing for flex-

ible sigmoidoscopy (16–29%) and doubling for colo-

noscopy (7–14%), yet there was only a 2% increase in

FOBT rates. One limitation is that some changes in

endoscopy rates could be an artifact of question

wording changes. In 2000, all questions were asked

for endoscopy, whereas in 2003 the items were asked

separately for flexible sigmoidoscopy and colonoscopy

and then collapsed in the analyses. However, the

increase we found is consistent with national trends

demonstrating an increase in the use of endoscopy.5

Our sample represents a highly select group of

patients, with few respondents reporting many of the

barriers to CRC screening discussed in the literature.6

Overall, the respondents had high incomes, were

highly educated, and were in good general health. By

nature of the study design, all respondents had man-

aged care insurance and therefore had access to

care. The majority of respondents reported having a

regular healthcare provider for primary care, and

80% to 85% had undergone a recent health examina-

tion. Utilization rates for other preventive services
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(mammogram, Papanicolaou [Pap] smear, and pros-

tate-specific antigen [PSA]: data not shown) were

extremely high, with 99% to 100% of women report-

ing ever having a Pap smear and 96% to 98% ever

having mammogram, and 64% to 67% of men report-

ing ever having a PSA. Greater than 90% of the sam-

ple reported that CRC can be cured if found early.

Despite all these positive predictors for CRC screen-

ing in our sample, the CRC screening rate remained

low.

What then impacted screening in what could be

considered a highly motivated population? The most

striking result was the strong influence of providers

on screening rates. Those patients who reported that

they had discussed CRC with their doctor were sig-

nificantly more likely to be screened and this was

consistent across all models. Barriers to CRC screen-

ing in general also significantly decreased the odds

of being screened by FOBT, endoscopy, and any test.

At the bivariate level, stratifying individual barrier

items by whether a test had been performed revealed

that respondents who had undergone an endoscopy

were less likely to report concerns about pain and

embarrassment than those who had not. However, in

the logistic models it was general concerns about

paying for the tests, worries concerning the diagnosis

of cancer, and beliefs in the importance and reasons

for getting testing that influenced screening, and not

the specifics of individual tests (ie, unpleasant to col-

lect stool, inconvenient to maintain limited diet,

embarrassment, or concerns about pain/discomfort).

Beliefs regarding the efficacy of the various tests

mirrored the trend of endoscopy rates increasing,

whereas FOBT rates remained relatively stable from

2000 through 2003. These facilitators to CRC screen-

ing demonstrated that confidence in endoscopy

increased, whereas patients became less confident in

FOBT over the 3 years: there was a 17% drop in the

percent of patients reporting FOBT can detect CRC

at an early stage. This could be a result of the many

media campaigns (ie, Katie Couric’s television

reports) promoting colonoscopy for CRC screening

that occurred during this time. With all the informa-

tion regarding the effectiveness of colonoscopy,

patients may have become less convinced in the

value of yearly FOBT.

Other predictors varied by test. For FOBT,

patients who believed they could get an appointment

with a medical specialist when needed and those

who belonged to an IMG (vs IPA) were more likely to

be screened. Perhaps this is a reflection of capacity

in that places that have medical specialists (ie,

endoscopists) available may be more aggressive in

recommending CRC screening. Also, higher screening

rates are consistent with the typically more centrally

structured organization of the IMG versus an IPA.

For endoscopy, employed respondents were less

likely to be screened. This could reflect the need to

take time off work for the test—especially colono-

scopy. In addition, patients in better health were

more likely to be screened using endoscopy. This

could be a result of those in poorer health being

unwilling or unable to complete the preparation for

the endoscopies. Further research is needed to

explore these findings.

The current analyses do have some limitations.

First, our telephone survey was based on self-report

and therefore subject to recall bias. However,

research concerning the validity of self-reported CRC

screening has shown that self-reports of CRC screen-

ing can be reliable25 and that it is unclear whether

variations in self-reports versus medical record

abstraction is due to over-reporting or challenges in

obtaining a record.26 Any bias in our sample would

likely be with recall of time since last test and, there-

fore, our rates could be overestimates of the actual

rates (unpublished data from this sample suggests

errors in the recency of FOBT). A second limitation

was the low response rate. We had to rely on the

health insurance plan for contact information, whose

accuracy was poor. We tried to overcome this with

response forms as well as accessing the contact in-

formation from the charts in 2003. However, there

was still a significant portion of patients we were

never able to reach and a high refusal rate. With the

proliferation of telephone marketing and the avail-

ability of caller identification, people are hesitant to

complete surveys and even answer the phone.

Results from our additional responder/nonresponder

analyses utilizing data from our intervention chart

review in 2003 only suggest that our responders had

significantly different screening behavior and had

more frequent routine check-ups. Therefore, the

rates in the general managed care population are

likely to be even lower than those reported by our

responders. Despite these limitations, to our knowl-

edge the current study is one of the few reports pub-

lished to date to have such detailed data on CRC

screening from managed care patients.

Overall, we found that there has been a secular

trend of increasing CRC screening rates over a 3-year

period in this managed care population. However,

CRC screening rates are still suboptimal, even in our

select sample of responders with high utilization

rates for other preventive services. Provider influence

was a powerful determinant of receipt of CRC

screening—discussing CRC with the doctor was the

strongest predictor of screening, regardless of the
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CRC screening test. In addition, patient barriers to

CRC screening in general, as opposed to those speci-

fic to the test, were important in predicting screen-

ing. These findings as well as those from the

provider survey13 point to the need for multilevel

interventions that target both the provider and

patient. These results suggest that interventions

focused solely on educating patients are not likely to

increase rates significantly. The provider and the

healthcare system in which the provider practices

must be able to include discussions and recommen-

dations for CRC screening in practice to effectively

increase CRC screening rates.
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