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SUMMARY

Background

Colorectal cancer screening rates among patients with upper gastroin-
testinal symptoms undergoing oesophagogastroduodenoscopy have not
been previously established. We hypothesize that gastroenterologists
seize this opportunity more frequently than primary care providers.

Aims

To assess colorectal cancer screening rates at the time of direct access
oesophagogastroduodenoscopy and gastrointestinal clinic evaluation for
upper gastrointestinal symptoms. To compare rates in the 6 months fol-
lowing the oesophagogastroduodenoscopy in both cohorts of patients.

Methods

Retrospective review. primary care physician group: direct access
oesophagogastroduodenoscopy (n = 247) vs. gastrointestinal group
(n = 278). Multivariable regression analysis utilized to assess predictors
of screening outcome.

Results

Colorectal cancer screening at the time of referral was 54%. Among the
243 unscreened patients, an additional 29% in the primary care physi-
cian group vs. 59% in the gastrointestinal group completed colorectal
cancer screening in 6 months of follow-up. Nearly 600 patients evalu-
ated in gastrointestinal clinic for upper symptoms had documented dis-
cussion, and 99% of those patients underwent colonoscopy (P < 0.001).
Gastrointestinal consultation increased the probability of colorectal can-
cer screening completion eightfold (95% CI 3.69-18.96).

Conclusions

At the time of evaluation for upper symptoms, half of patients were not
current with colorectal cancer screening recommendations. Referrals for
the direct access oesophagogastroduodenoscopy and, more importantly,
the gastroenterology consult represent key opportunities for colorectal
cancer screening education and improved compliance.
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INTRODUCTION

Colorectal cancer (CRC) is the third leading cause of
cancer and the second leading cause of all cancer-rela-
ted deaths in the USA."? Convincing evidence of
reduced CRC incidence and mortality has generated
specific screening guidelines.>”'" Colonoscopy, flexible
sigmoidoscopy, barium enema and fecal occult blood
test (FOBT) are the accepted tests recommended by the
American College of Gastroenterology, U.S. Preventive
Services Task Force (USPSTF) and the American Can-
cer Society (ACS).">"'* Despite these recommendations,
adherence to CRC screening has been suboptimal. The
latest data from the Behavioral Risk Factor Surveil-
lance System (BRFSS) recently reported a 51%
national participation rate for all accepted screening
methods.” Adherence to CRC screening is even worse
in women and continues to lag behind other cancer
screening tests.'> '° Given inadequate compliance
across the nation, investigators have focused on iden-
tifying the interventions and settings to help promote
CRC screening in the general population.'”’ 23

In the past 20 years, there has been an increasing util-
ization of upper endoscopy.’*?° Patients may be
referred solely for direct access oesophagogastroduo-
denoscopy (EGD) for evaluation of upper gastrointesti-
nal (GI) symptoms from their primary care physician
(PCP). The most recent American Society of Gastrointes-
tinal Endoscopy survey estimated that 60% of gastroen-
terologists provide some form of direct access
endoscopy, comprising a quarter of practice for gastro-
enterologists.”® However, some patients with upper GI
symptoms are referred to gastroenterology specialists for
further evaluation and management. Given persistent
low CRC screening rates, the EGD visit and the gastroen-
terology consultation for upper GI symptoms may repre-
sent additional opportunities to improve the compliance
with CRC screening. CRC screening likely provides
greater clinical value than the EGD, even in patients with
upper GI symptoms. For example, the most rapidly
increasing upper GI malignancy, oesophageal cancer,
has a lifetime risk of 0.8% for men and 0.3% for women
compared with a 6% lifetime risk for colon cancer.”’

Before we can study the effectiveness of promoting
CRC screening at these clinical opportunities or ‘teach-
able moments’, we need to estimate the rate of CRC
screening compliance in patients undergoing the direct
access EGD without an intervening gastroenterology
consultation (or PCP cohort) compared with patients
undergoing EGD after an intervening gastroenterology

consultation (or GI cohort). The aims of the present
study were (i) to determine the rate of CRC screening
completion after EGD in patients needing CRC screen-
ing at the time of the EGD in the PCP cohort com-
pared with the GI cohort; and (ii) to determine the
predictors of CRC screening completion in eligible
patients in both cohorts.

MATERIALS AND METHODS

Patient population

A retrospective chart review of the Medical Procedures
Unit and Gastroenterology (GI) referral patient popula-
tion at a large academic hospital in the Midwest was
performed after investigational review board approval.
To determine the rate of CRC screening in patients
undergoing EGD, an initial group of new patients
directly referred for EGD and comparison group sched-
uled following the GI specialty consultation for upper
gastrointestinal (UGI) symptoms was identified. This
group was subsequently limited to individuals 50 years
or older. This age cohort was chosen as both the
USPSTF and the ACS recommend CRC screening
beginning at the age 50 for asymptomatic individuals
of average risk who do not have risk factors predispo-
sing to or a family history of CRC. The final study
population was divided into a PCP cohort and a GI
cohort.

Definition of the PCP cohort

A cohort of patients, aged 50 and older, undergoing an
EGD, between January 2003 and June 2004, for upper
GI symptoms, was identified and included if EGD refer-
ral was received from a primary care provider at the
same academic hospital. Specifically, patients in the
PCP cohort were directly referred to EGD without prior
consultation with a gastroenterologist. The PCP cohort
required a provider at the same academic institution
who had followed them for at least 1 year to ensure an
adequate computerized medical record. Exclusion cri-
teria for direct access endoscopy included age >80,
weight >350 lbs, history of myocardial infarction,
stroke, severe congestive heart failure within the last
6 months, COPD with FEV1 1.0, anaemia with haemat-
ocrit <209%, artificial heart valve, pregnancy, or coagu-
lopathy/use of anticoagulation treatment. A total of
1076 referrals for the PCP cohort were reviewed, of
which 247 patients met inclusion criteria.
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Definition of the GI cohort

As a comparison, a second cohort of patients, aged 50
and older, undergoing an EGD for upper GI symptoms,
was identified and included if the EGD was scheduled
by a gastroenterologist after clinic evaluation. These
patients were referred at the discretion of a primary
care provider from either the tertiary or private med-
ical community. An abbreviated time period from
January 2003 through June 2003 was required to
achieve a similar population size in the GI cohort, as
was achieved in the PCP cohort. A total of 278
patients were included in the GI cohort.

Ascertainment of eligibility for colorectal cancer
(CRC) screening

In both cohorts, patients who were not current with
CRC screening at the time of EGD were considered eli-
gible for CRC screening. To screen for CRC, the ACS
recommends that individuals 50 years and older
undergo FOBT annually, sigmoidoscopy or double
contrast barium enema every 5 years or colonoscopy
every 10 years.”® Patients were considered current
with CRC screening recommendations at the time of
EGD if they had completed FOBT in the 12 months
preceding EGD, flexible sigmoidoscopy or double con-
trast barium enema in the 5 years preceding EGD or
colonoscopy in the 10 years preceding EGD.'*'*
Completion of CRC screening in the eligible patients
was defined as the completion of FOBT, flexible sig-
moidoscopy, double contrast barium enema or colonos-
copy in 6 months following the EGD. In the PCP cohort,
any CRC screening test occurring within 6 months after
the EGD constituted a positive outcome. In the GI
cohort, we attempted to isolate the effect of gastroenter-
ologist consultation by limiting the consideration of
positive outcomes to those who completed CRC screen-
ing tests that were scheduled (but not necessarily
performed concurrent with the EGD) at the gastroenter-
ologist clinic visit. CRC screening utilization was deter-
mined from the patients’ electronic medical record.

Identification of predictors of CRC screening
completion

For both cohorts, the following data were derived from
the electronic medical record for each patient and used
as predictors for CRC screening completion: (i) demo-
graphics including gender, age, marital status and
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race,'® 273! (ii) access to health care including insur-
ance type?* ' and referring physician gender,
(3) health-related variables including indication for
and results of endoscopy according to the EGD report,
family history of CRC, adherence to non-CRC cancer
screening, adherence to non-cancer-related preventive
health services, current smoking or alcohol use and
the presence of other co-morbidities.'® ' Cohort
(PCP or GI) itself was used as an independent predictor
of CRC screening completion.

In EGD reports listing more than one indication, the
first listed indication was considered to be the primary
indication. Findings that were determined significant on
EGD were based on previously established criteria.
Charles et al.** defined the following as significant: any
malignant or premalignant lesion, any stricture of the
GI tract whether benign or malignant, and any endo-
scopic or histological finding that could explain the
symptoms or reason for referral and was likely to have
an adverse outcome without therapeutic intervention.

Adherence to non-CRC screening was considered if
patients completed at least one of the following tests
within the last 2 years: prostate-specific antigen test-
ing for men, Papanicolau (Pap) smear or mammogra-
phy for women. Adherence to non-cancer-related
preventive health behaviour was considered if patients
completed at least one of the following at least once:
cholesterol testing or dual energy X-Ray absortiometry
(DEXA) scanning.

In the PCP cohort, we hypothesized that a longer
relationship with a PCP would increase the probability
of CRC screening while more PCP visits would have
the reverse effect. Therefore, data on the length of
relationship with the referring PCP and the number of
PCP visits per year were derived for the PCP cohort.

In the GI cohort, we hypothesized that discussion
with the gastroenterologist at the time of gastroenter-
ologist consultation would increase the probability of
CRC screening. Therefore, data on discussion of CRC
screening documented in the medical record at the
time of gastroenterology consultation were derived for
the GI cohort.

Statistical analysis

The study’s primary outcome was the rate of comple-
tion of CRC screening in the 6 months following the
EGD in both cohorts in patients who are eligible for
CRC screening at the time of EGD. Age was categor-
ized into three age groups: 50-59, 60-69, and 70 or
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older. Race was categorized into three groups: Cauca-
sian, African-American and other (including Hispanic,
Asian-American or none of the above). Type of health
insurance was dichotomized into medicare or non-
medicare types.

For the health-related variables, significant findings
on EGD, family history of CRC, adherence to non-CRC
cancer screening, adherence to non-cancer preventive
behaviour, current alcohol use and current smoking
were individually treated as dichotomous variables.
Co-morbidities scored using the Charlson
Co-morbidity Index with the final score treated as a
dichotomous variable, where patients were categorized
as having no more than one co-morbid condition or
more than one co-morbid condition.>?

Cohort was treated as a dichotomous variable, with
patients belonging to either the PCP cohort or the GI
cohort.

Each potential predictor variable was first screened
for its relationship with cancer screening adherence.
The wunivariate analysis was evaluated using chi-
squared test when the predictors were dichotomous or
categorical variables and using Student’s t-test when
the predictors were continuous variables. Multivariate
analysis was subsequently performed, using a con-
structed logistic regression model to determine the
adjusted odds ratios of each of the predictor variables.

For PCP cohort-specific variables, years followed by
PCP were dichotomized into <9 years or >9 years.
Number of PCP visits per year was dichotomized into
less than or equal to nine visits or greater than nine
visits. We chose to dichotomize these last two varia-
bles to preserve parsimony in the final multivariate
analysis.

For GI cohort-specific variables, medical record
documentation of CRC screening discussion at the time
of gastroenterologist consultation was treated as
dichotomous variables.

All statistical analyses were done using STATA 8.0
(Stata Corp., College Park, TX, USA), and statistical
significance was set at 0.05.

were

RESULTS

Patient population characteristics at the time of
EGD

Of the 525 individuals undergoing EGD who met
inclusion criteria, the mean age was 61 years, the
majority was Caucasian (80%), and over half were

women (57%). The reason for EGD referral included:
persistent reflux despite treatment (25%), dysphagia
(20%), abdominal pain suggesting organic cause
(20%), dyspepsia (14%), Barretts screening (11%) and
other reasons (7%). Fifty-nine percent had some type
of clinical findings relevant to the patients’ com-
plaints. Two oesophageal cancers were detected.

Data regarding the non-CRC screening practices
and other preventive practices were available in 86%
of patients. Seventy-three percent of women had
undergone mammography, and 61% had undergone
Pap smear. Sixty-seven percent of males had under-
gone PSA testing, 22% and 80% of the total popula-
tion had undergone DEXA and cholesterol testing,
respectively.

Other demographic and health characteristics are
summarized in Table 1. More patients in the PCP
cohort had a female referring physician compared with
the GI cohort (P < 0.05). Patients in the PCP cohort
had significantly enhanced adherence to preventive
health behaviours for both non-CRC cancer screening
(P < 0.05) and non-cancer-related preventive testing
(P < 0.05) compared with the GI cohort. Current alco-
hol use was also significantly higher in the PCP group
(P < 0.05).

Current with CRC screening at the time of EGD

Of the 525 patients in the total study population, 284
patients (54%) were current with CRC screening at the
time of EGD (68% of the PCP cohort, 41% of the GI
cohort, P < 0.05) (Table 2). Colonoscopy (81%) was the
most common CRC screening tool utilized. Adjusting
for other predictors, women were about 50% less likely
to be current with CRC screening at the time of EGD
(P < 0.05). Having a female referring physician,
whether in the PCP or the GI, cohort correlated with
an increased probability of being CRC screening com-
pliant at the time of EGD (P < 0.05). A family history
of CRC appropriately correlated with a twofold
increased probability of being current with CRC
screening at the time of EGD.

Completion of CRC screening after EGD in
eligible patients

After excluding the 284 patients who were current
with CRC screening at the time of EGD, 243 patients
remained eligible for CRC screening. Of these 243,
49% completed any type of CRC screening within
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Table 1. Comparison of demographic and health charac-
teristics between direct primary care practitioner (PCP)
oesophagogastroduodenoscopy (EGD) referrals and Gas-
troenterology EGD referrals

PCP Gastrointestinal
Variable cohort (GI) cohort
Total number 247 (%) 278 (%)
Demographic characteristics
Gender
Female 139 (56) 161 (58)
Male 108 (44) 117 (42)
Age
50-59 129 (52) 144 (52)
60-69 78 (32) 68 (24)
270 40 (16) 66 (24)
Marital status
Married 182 (74) 205 (73)
Single 65 (26) 73 (27)
Race
Caucasian 205 (83) 217 (78)
African-American 16 (7) 26 (9)
Other 24 (9) 19 (3)
Access to health care
Insurance type
Medicare 76 (32) 95 (34)
Non-medicare 163 (66) 183 (66)
PCP gender
Female PCP 103 (42) 86 (31)
Male PCP 144 (58) 192 (69)
Health-related variables
Family history of CRC 24 (10) 43 (15)

Adherence to non-CRC cancer screening

Women 135 (97) 66 (41)

Men 87 (75) 45 (38)
Ever-tested for cholesterol

Women 134 (96) 71 (26)

Men 104 (96) 53 (19)
Ever-tested for DEXA

Women 50 (36) 24 (15)

Men 8 (7) 2 (2)
Social history

Current alcohol use 67 (27) 30 (11)

Current smoker 16 (7) 12 (4)
Co-morbidity index

0 127 (51) 123 (44)

1-2 71 (29) 102 (37)

3-4 42 (17) 0 (14)

>5 7 (3) 4 (5)

DEXA, dual energy X-Ray absortiometry.

6 months after EGD (28% in the PCP cohort, 59% in
the GI cohort, P < 0.05).

We compared other demographic and health-related
characteristics of eligible patients who completed any
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type of CRC screening compared with those who did
not (Table 3). Patients who completed CRC screening
were significantly younger and healthier (with fewer
co-morbidities than non-completers). A larger propor-
tion of completers had a female referring physician
compared with non-completers (38% vs. 25, P < 0.05).

Predictors of colon cancer screening completion

After controlling for other predictors of CRC screening
completion, having an intervening gastroenterologist
consultation, increased the probability of CRC screen-
ing completion in eligible patients eightfold (95% CI
3.69-18.96) (Table 3).

After multivariate analysis, age, referring physician
gender and relative good health (as measured by coex-
isting co-morbidities) remained significant predictors of
CRC screening completion in eligible patients in addi-
tion to patient cohort (Table 2). Specifically, patient
groups 60-69 years old and >70 years were less likely
to have completed CRC screening compared with the
50-59-year-old group. Female referring physician,
either in the PCP or in the GI cohort, increased the prob-
ability of CRC screening completion (adjusted OR 2.71,
95% CI 1.31-5.62). Patients with no more than one
co-morbidity were more than twice as likely to complete
CRC screening as patients with more than one co-mor-
bid condition (adjusted OR 2.31, 95% CI 1.10-4.84).

PCP cohort-specific predictors of CRC screening
completion

After controlling for other predictors, there was no
effect of duration of PCP relationship or number of
yearly PCP visits on CRC screening completion.

GI cohort-specific predictors of CRC screening
completion

Gastroenterologists discussed CRC screening in 74% of
all patients, including patients who were already cur-
rent with CRC screening. Gastroenterologists discussed
CRC screening with 59% of the patients who needed
CRC screening at the time of EGD, 99% of whom com-
pleted CRC screening.

Although not our primary aim, we found that the
gastroenterologists updated the CRC screening status
of 30 additional patients with colonoscopy in those
who were previously compliant with CRC screening by
other modalities.
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Current with Not current with ~ Adjusted Table 2. Comparison of demo-
Variable CRC screening CRC screening odds ratio  959% CI graphic and health-related
characteristics of patients who
Total number 282 243 were current with colorectal
Demographics cancer (CRC) screening at the
Gender time of oesophagoduodenos-
Female 152 148 0.55* 0.37-0.83* copy (EGD) compared with
Male 130 95 _ _ patients who were not current
Age with CRC screening at the time
50-59 143 130 - - of EGD
60-69 90 56 1.47 0.91-2.37
=70 49 57 0.59 0.30-1.14
Marital status
Married 212 175 1.13 0.73-1.73
Single 70 67 - -
Race
Caucasian 232 197 - -
African-American 22 20 1.20 0.60-2.38
Other 30 24 0.86 0.46-1.59
Access to health care
Insurance type
Medicare 96 80 1.60 0.92-2.77
Non-medicare 186 163 - -
Doctor gender
Female PCP 113 76 1.63*% 1.09-2.42*
Male PCP 169 167 - -
Health-related variables
Family history of CRC 38 29 1.30 0.74-2.28
Adherence to non-CRC 204 119 2.61% 1.56-4.37*%
Screening 219 148 1.21 0.70-2.10
Ever-tested cholesterol/DEXA
Social history
Current alcohol use 97 75 1.12 0.73-2.10
Current smoking use 67 64 0.90 0.57-1.40
Co-morbidity Index
Oorl 192 162 - -
>1 90 81 0.74 0.49-1.13
Cohort
PCP 169 78
GI 113 165
DISCUSSION and PSA utilization within the past year are associated

Despite overwhelming evidence of reduced CRC-related
mortality through current screening practices, CRC
screening adherence continues to be insufficient. Our
baseline CRC screening compliance at the time of EGD
referral compares with the latest national data with
only 54% of patients compliant with CRC screening. In
our population, we found that previous adherence to
non-CRC-related cancer screening tests correlated posi-
tively with being current with CRC screening at the
time of EGD. These findings confirm multiple previous
studies demonstrating that mammography, Pap smear

with an improved CRC screening.>**” Generally, these
associations may be explained by patient motivation
and increased interactions with a health provider.
Additionally, having a female physician was associated
with an increased prevalence of CRC screening at the
time of EGD and increased CRC screening completion
in the 6 months afterward. This is the first time this
association has been described in the CRC screening lit-
erature. Physician recommendation had been cited as a
major factor influencing a patient’s decision to
undergo CRC screening; however, prior to the current
study, this association had not been linked to a specific
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Table 3. Comparison of demographic and health-related predictors of patients eligible for CRC screening at the time of
oesophagoduodenoscopy (EGD) and completed CRC screening compared with eligible patients who did not complete CRC

screening at the time of EGD

Completed Did not complete Adjusted
Variable CRC screening CRC screening odds ratio 95% CI
Total number 120 123
Demographics
Gender
Female 77 71 1.28 0.67-2.46
Male 43 52 - -
Age
50-59 74 56 - -
60-69 22 34 0.28% 0.12-0.65*
270 24 33 0.32* 0.11-0.095*
Marital status
Married 92 83 1.45 0.72-2.93
Single 28 39 - -
Race
Caucasian 92 105 - -
African-American 13 7 2.11 0.69-6.44
Other 15 11 1.49 0.54-4.03
Access to health care
Insurance type
Medicare 37 43 1.17 0.47-2.89
Non-medicare 83 80 - -
Doctor gender
Female PCP 45 31 2.71% 1.31-5.62*
Male PCP 75 92 - -
Health-related variables
Family history of CRC 67 76 - -
Adherence to non-CRC 19 10 2.41 0.87-6.64
Screening 59 60 0.87 0.39-1.98
Ever-tested cholesterol/DEXA 75 73 2.25 0.91-5.56
Social history
Alcohol history 32 43 0.71 0.35-1.43
Smoking history 28 36 0.81 0.40-1.68
Co-morbidity index
Oor1l 73 89 2.31 1.10-4.84
>1 47 34 - -
Cohort
PCP 22 56 - -
GI 98 67 8.36 3.69-18.96*

19, 20, 22, 23, 38-41 1.23

physician gender. Weitzman et a
demonstrated how persistent recommendations and a
strong personal directive from a doctor facilitated
FOBT and flexible sigmoidoscopy use, even over-riding
reluctance to screening. Data from the gynecologic and
primary care literature mirror our findings for non-
CRC-related cancer preventive measures and have dem-
onstrated that patients of female physicians were more
likely to undergo breast and cervical cancer screening
than patients of male physicians.** **
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Interestingly, women were less likely to be current
with CRC screening at the time of EGD referral and
yet were more likely to have undergone Pap smear
and mammography. Many reasons exist as to why a
woman may not be compliant with CRC screening,
such as inadequate understanding of the health bene-
fits screening provides, failure of a physician to
recommend the procedure or poor insurance cover-
age.”* Embarrassment and psychological fear of dis-
comfort associated with the procedure may reduce
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CRC screening specifically in the female popula-
tion.>* ** *> The gender of the endoscopist performing
the procedure may also be a reason for the reduced
compliance. Recent studies have shown that 43-48%
of women have a preference for gender concordant
endoscopists.*>™*” Menees et al.*® reported previously
that not ensuring a woman endoscopist is an absolute
barrier to colonoscopy in 5% of women. Curiously,
this negative predictor dissipated after EGD referral. It
is possible to speculate that further education and con-
tact with a gastroenterologist may have contributed to
an enhanced CRC screening compliance in our female
population.

Forty-six percent of patients referred for EGD were
not current with CRC screening at the time of EGD
referral. Of these patients, an additional 49% of
patients needing CRC screening completed CRC screen-
ing within the 6 months after EGD. Predictors associ-
ated with an increased likelihood of CRC screening
completion included an intervening gastroenterologist
consultation prior to EGD (GI cohort), having a female
referring physician (either PCP or gastroenterologist),
being younger (<60) and healthier (i.e. fewer co-mor-
bidities). In both cohorts, older patients and those with
more co-morbidities were less likely to undergo CRC
screening. However, this finding of lower compliance
with an increasing age is contrary to most studies,
which report lower compliance in younger individuals
(those <65) with peak adherence at the age 75.*%
Health status has not consistently correlated with CRC
compliance in the literature. In our study, the signifi-
cant association between having more than one
co-morbid condition and decreased probability of CRC
screening suggests that clinical and patient decision-
making may take into account the relative benefit
of CRC screening in light of co-existing condi-
tions that may also require diagnostic or therapeutic
interventions.

Our study is the first to document the impact of gas-
troenterologists on CRC screening compliance. In the
GI cohort, gastroenterologists discussed CRC screening
in at least 74% of patients referred for a clinical con-
cern unrelated to CRC. However, gastroenterologists
documented the CRC screening discussion in only 59%
of patients in the GI cohort who needed CRC screening
at the time of consultation. Despite the financial
incentive for the endoscopist to promote colonoscopy,
our data indicate substantial missed opportunities to
educate patients, particularly given CRC screening util-
ization after the documented discussion exceeded 98%

in eligible patients. Clearly, gastroenterologists could
achieve a higher rate of CRC screening by ensuring a
discussion with their patients regardless of the initial
clinical indication for consultation.

In evaluating cohort differences in CRC screening
prevalence, patients in the PCP cohort had a higher
baseline rate of CRC screening compliance compared
with patients in the GI cohort. Similarly, adherence to
non-CRC-related cancer screening and non-cancer-
related preventive health recommendations was higher
in the PCP cohort compared with the GI cohort. Taken
together, the data suggest that patients in the GI
cohort are underconsumers of preventive services in
general. Therefore, the 59% CRC completion rate in
the GI cohort compared with 28% completion in the
PCP cohort is all the more remarkable and demon-
strates the great impact of specialty consultation in
improving CRC screening adherence.

Despite these improvements, the rate of CRC screen-
ing completion in our population remains suboptimal.
In our population, only half of the patients requiring
CRC screening underwent screening within 6 months
of EGD. Although CRC screening completion in the GI
cohort exceeds the national average, we should aim
for a higher rate of completion than we have demon-
strated. Given the acceptance of endoscopy in our
population, the EGD experience, and particularly, the
pre-EGD evaluation by gastroenterology, each repre-
sents a teachable moment for educating patients about
the risk of CRC and the benefits of screening.

Our study has several potential limitations. First,
our study was retrospective; therefore, documentation
is limited regarding the substance of any physician
discussion or recommendations about CRC screening.
Secondly, the prevalence of CRC screening in our pri-
mary care population was higher than the nationally
representative BRFSS database. This may reflect tem-
poral trends towards the increased CRC screening util-
ization in general. Further, patients followed at an
academic centre may not reflect the community set-
ting regarding the CRC screening. The generalizability
of our results may be limited by a demographically
homogeneous study population.

CONCLUSION

Patients referred for diagnostic EGD are not adequately
screened for CRC. Fortunately, an additional 50% of
unscreened  patients completed CRC  screening
6 months following the EGD with the majority derived
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from the unscreened population seen in office consul-
tation. Since almost 60% of patients referred for GI
consult were not current with CRC screening, gastro-

CRC SCREENING ADHERENCE AT TIME OF EGD 961

enterologists can continue to take an advantage of

‘teachable moments’ for CRC screening during the visit

for an unrelated patient complaint. Their CRC screen-

ing discussion with non-compliant patients, specific-
ally with women, significantly impacts patients’ future

This study was

CRC adherence. Both the EGD experience and, more

CA108664 01A1.

importantly, the gastroenterology consult represent a
crucial setting for CRC screening education and an
enhanced compliance.

ACKNOWLEDGEMENT

funded in part by NIH/NCI 1 K07

REFERENCES

1

Jemal A, Murray T, Samuels A, et al.
Cancer statistics, 2003. CA Cancer J Clin
2003; 53: 5-26.

Center for Disease Control and Preven-
tion (CDC). Colorectal cancer test use
among persons aged > or +50 - United
States, 2001. MMWR, Morbid Mortal
WRIly Rep 2003; 52: 193-6.

Mandel JS, Bond JH, Church TR, et al.
Reducing mortality from colorectal can-
cer by screening for fecal occult blood:
Minnesota Colon Cancer Control Study.
N Engl J Med 1993; 328: 1365-71.
Mandel JS, Church TR, Ederer F, et al.
Colorectal cancer mortality: effective-
ness of biennial screening for fecal
occult blood. J Natl Cancer Inst 1999;
91: 434-7.

Hardcastle JD, Chamberlain JO, Robin-
son MH, et al. Randomised controlled
trial of faecal-occult-blood screening
for colorectal cancer. Lancet 1996; 348:
1472-17.

Mandel JS, Church TR, Bond JH, et al.
The effect of fecal occult-blood screen-
ing on the incidence of colorectal can-
cer. N Engl J Med 2000; 343: 1603-7.
Selby JV, Friedman GD, Quesenberry Jr
CP, et al. A case-control study of
screening sigmoidoscopy and mortality
from colorectal cancer. N Engl J Med
1992; 326: 653-7.

Newcomb PA, Norfleet RG, Storer BE,
et al. Screening sigmoidoscopy and
colorectal cancer mortality. J Natl Can-
cer Inst 1992; 84: 1572-5.

Muller AD, Sonnenberg A. Prevention
of colorectal cancer by flexible endo-
scopy and polypectomy: a case-control
study of 32,702 veterans. Ann Intern
Med 1995; 123: 904-10.

Winawer SJ, Zauber AG, Ho MN, et al.
Prevention of colorectal cancer by col-
onoscopic polypectomy: the National

11

12

14

15

17

18

Polyp Study Workgroup. N Engl J Med
1993; 329: 1977-81.

Citarda F, Tomaselli G, Capocaccia R,
et al. Efficacy in standard clinical prac-
tice of colonoscopic polypectomy in
reducing colorectal cancer incidence.
Gut 2001; 48: 812-5.

Summaries for patients. Screening for
colorectal recommendations
from the United States Preventive Servi-
ces Task Force. Ann Intern Med 2002;
137:1-38.

Winawer S, Fletcher R, Rex D, et al. Colo-
rectal cancer screening and surveillance:
clinical guidelines and rationale-update
based on new evidence. Gastroenterology
2003; 124: 544-60.

Smith RA, Cokkinides V, Eyre HJ.
American Cancer Society guidelines for
the early detection of cancer, 2004. CA
Cancer J Clin 2004; 54: 41-52.

Seeff LC, Shapiro JA, Nadel MR. Are we
doing enough to screen for colorectal
cancer? Findings from the 1999 Behavi-
oral Risk Factor Surveillance System.
J Fam Pract 2002; 51: 761-6.

Shapiro JA, Seeff LC, Nadel MR. Colo-
rectal cancer-screening tests and associ-
ated health behaviors. Am J Prev Med
2001; 21: 132-7.

Beeker C, Kraft JM, Southwell BG, et al.
Colorectal cancer screening in older
men and women: qualitative research
findings and implications for interven-
tion. J Community Health 2000; 25:
263-78.

Zubarik R, Eisen G, Zubarik J, et al.
Education improves colorectal cancer
screening by flexible sigmoidoscopy in
an inner city population. Am J Gast-
roenterol 2000; 95: 509-12.

Nichols S, Koch E, Lallemand RC, et al.
Randomized trial of compliance with
screening for colorectal cancer. Br Med
J (Clin Res Ed) 1986; 293: 107-10.

cancer:

© 2006 The Authors, Aliment Pharmacol Ther 23, 953-962
Journal compilation © 2006 Blackwell Publishing Ltd

20

21

22

23

24

25

26

27

28

29

30

31

Holt Jr WS. Factors affecting compli-
ance with screening sigmoidoscopy.
J Fam Pract 1991; 32: 585-9.

Erban S, Zapka J, Puleo E, et al. Colo-
rectal cancer screening in Massachu-
setts:  measuring compliance  with
current guidelines. Eff Clin Pract 2001;
4: 10.

Brenes GA, Paskett ED. Predictors of
stage of adoption for colorectal cancer
screening. Prev Med 2000; 31: 410-6.
Weitzman ER, Zapka J, Estabrook BB,
et al. Risk and reluctance: understand-
ing impediments to colorectal cancer
screening. Prev Med 2001; 32: 502-13.
Morrissey JF, Reichelderfer M. Gastroin-
testinal endoscopy. N Engl J Med 1991;
325: 1142-9; 1214-22.

Mahajan RJ, Marshall JB. Prevalence of
open-access gastrointestinal endoscopy
in the United States. Gastrointest Endosc
1997; 46: 21-6.

Bramble MG. Open access endoscopy: a
nationwide survey of current practice.
Gut 1992; 33: 282-5.

Enzinger PC, Mayer RJ. Esophageal can-
cer. N Engl J Med 2003; 349: 2241-52.
Kewenter J, Brevinge H. Endoscopic and
surgical complications of work-up in
screening for colorectal cancer. Dis
Colon Rectum 1996; 39: 676-80.

Carlos RC, Fendrick AM, Patterson SKJ,
et al. Associations in breast and colon
cancer screening behavior in women.
Acad Radiol 2005; 12: 451-8.

Sirovich BE, Schwartz LM, Woloshin S.
Screening men for prostate and colorec-
tal cancer in the United States: does
practice reflect the evidence? JAMA
2003; 289: 1414-20.

Carlos R, Underwood W, Fendrick AM,
et al. Behavioral association between
prostate and colon cancer screening.
J Am Coll Surg 2005; 200: 216-23.
Charles RJ, Chak A, Cooper GS, et al.
Use of open access G1 endoscopy at an



962 S. B. MENEES et al.

33

34

35

36

37

38

academic medical center. Gastrointest
Endosc 1999; 50: 480-5.

D'Hoore W, Sicotte C, Tilquin C. Risk
adjustment in outcome assessment: the
Charlson comorbidity index. Methods
Inf Med 1993; 32: 382-7.

Harewood GC, Wiersema MJ, Melton Jr
LJ. A prospective, controlled assessment
of factors influencing acceptance of
screening colonoscopy. Am J Gastroen-
terol 2002; 97: 3186-94.

Shapiro JA, See LC, Nadel MR. Colorec-
tal cancer-screening tests and associated
health behaviors. Am J Prev Med 2001;
21: 132-7.

Mayer-Oakes SA, Atchison KA, Matthias
RE et al. Mammography use in older
women with regular physicians: what
are the predictors? Am J Prev Med
1996; 12: 44-50.

Lemon S, Zapka J, Puleo E, et al. Colo-
rectal cancer screening participation:
comparisons with mammography and
prostate-specific  antigen  screening.
Am J Public Health 2001; 91: 1264-72.
Friedman LC, Webb JA, Richards CS,
et al. Psychological and behavioral fac-

39

40

41

42

43

tors associated with colorectal cancer
screening among Ashkenazim. Prev Med
1999; 29: 119-25.

Launoy G, Veret JL, Richir B, et al.
Involvement of general practitioners in
mass screening: experience of a colorec-
tal cancer mass screening programme in
the Calvados region. Eur J Cancer Prev
1993; 2: 229-32.

Erban S, Zapka J, Puleo E, et al. Colo-
rectal cancer screening in Massachu-
setts:  measuring compliance  with
current guidelines. Eff Clin Pract 2001;
4: 10-7.

Lipkus IM, Rimer BK, Lyna PR, et al.
Colorectal screening patterns and per-
ceptions of risk among African-Ameri-
can users of a community health center.
J Community Health 1996; 21: 409-27.

Lurie N, Margolis K, McGovern P, ef al.
Why do patients of female physicians
have higher rates of breast and cervical
cancer screening? J Gen Intern Med
1997; 12: 34-43.

Henderson JT, Weisman CS. Physician
gender effects on preventive screening
and counseling: an analysis of male and

44

45

46

47

48

female patients’ health care experiences.
Med Care 2001; 39: 1281-92.

Farraye FA, Wong M, Hurwitz S, et al.
Barriers to endoscopic colorectal cancer
screening: are women different from
men? Am J Gastroenterol 2004; 99: 1-
9.

Menees S, Inadomi J, Korsnes S, et al.
Women'’s preference for women physi-
cians is a barrier to colorectal cancer
screening. Gastrointest Endosc 2005;
62: 219-23.

Fidler H, Hartnett A, Cheng Man K,
et al. Sex and familiarity of colonosco-
pist: patient preferences. Endoscopy
2000; 32: 481-2.

Varadarajulu S, Petruff C, Ramsey WH.
Patient preferences for gender of endos-
copists. Gastointest Endosc 2002; 56:
170-3.

Subramanian S, Klosterman M, Amon-
kar M, et al. Adherence with colorectal
cancer screening guidelines: a review.
Prev Med 2004; 38: 536-50.

© 2006 The Authors, Aliment Pharmacol Ther 23, 953-962
Journal compilation © 2006 Blackwell Publishing Ltd



